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PCT/ | B97/ 01wWR®8/20834 METHOD FOR TREATMENT OF DERVAFCL/OQU7QON28
DI SORDERS This application claimthe benefit of priority
under 35 U.S.C. 119(e) to U S.S.N 60/030,512 filed Novenber 12,

1996 and entitled "Method for Treatnent 19 of Dermatol ogical

Di sorders”, which is hereby incorporated in its entirety by

ref erence. METHOD FOR TREATMENT OF DERMATQLOGICAL BISORDERSt i on
The invention relates to cosnetic or pharnaceutical conpositions which

10 contain as an active ingredient, one of novel ester derivatives of
[err]-dicarboxylic This applicationl clar tht tenefitoipyiorityowndbeift US.C.ifik#e) wi th a
keratol ytically ' l,. ' ' £ relates to
the administrati gﬁ'tsloé{ﬁs gééﬁﬁg%rzrp%%ﬁf‘gr%be{ %2’&r98§¥§{%dtﬁi§%awe&gg for Tredtiment

der mat ol ogi calk di sfibdme®logical Disbrders”, which is hereby incorporated in its entirBydygr ound of

the I nvention ; Nunmer ous skin disorders result in the
hypertrophy of t &%t um cor neum an occurrence al so descri bed
as hyperkeratinization. The thickened superficial |ayer of the

epiderms results in scale-like pl aqﬁaéog !t % s%face of the skin. These
scaly plaques are the manifestation 9 Y sorders termed
i chthyoses 20  becenhsanwehtiddelates te sesiietia be phdrfiadeutidal sendpositionsEicH! aques

may be synptons of a, . skin .disorder and accordi.ngl rohibit the
treatment of fhestONBitE BeACEVHIBEAIT, P?Fg°fr novel ester ﬂﬁ“ﬁﬂ&%r‘%ﬁg gicroBrlie of

the skin. The hypgid (6opNC atbnsski BvaleeNinkey with 8 ehiedlfa@ally active alcohdhf §8E i ONS
within itself. Typi.cal, exanpl es _of 1 chthyposes which do not

. ) yp
have known eti ol dgYe&ion futhspeslates3g the adaymstzation of scheompesiions imerderdty treghd

seborrhei c der matdelthitologRRfcBsotdesOr ders are treated synpt omat.i cal |y
with keratolytic agents to renove the plaques and with
gl ucocorticoids to alleviate inflammtion. Dermaphytoses are ichthyoses

caused by 15 fungal infectiongackihfimlyiiBeLARHLHSPOr es are confined to
nonvi abl e portions of tissue and_thus proliferate in the

hyper keratini zed ti ssdBusnesus skin disopfgrsiresultin thpahypsrirophy of the sixatwm (cemewn,

typi cal der maphytas@esddicl WS adstMRA o6 BPberiPatintaAst. STRARIckedeli 3 i
(athlete's foot), and tinea un sui_ um T#ese EEli sgr ders arec %reaf%ﬁmgtlﬁ’er

anti - fungal of thexepidarmis raswdlts inojsrledike plagpesionkibe siréic of the skiontldheseo renove

t heFf %mll']lc iC](ild an célpfpfa(&ﬁgsdare the manifedtH68of a group of disorders termed ichthyoses
20 because of their resemblance to fish scales. The plaques may be symptoms of a

skin disorder and accordingly prohibit the treatment of these disorders originating
in underlying layers of the skin. The hypertrophied skin layer may also harbor
infections within itself.
Typical examples of ichthyoses which do not have known etiologies include
25  psoriasis, pityriases, rosacea, and seborrheic dermatitis. These disorders are treated
symptomatically with keratolytic agents to remove the plaques and with
glucocorticoids to alleviate inflammation. Dermaphytoses are ichthyoses caused by
fungal infections. The hyphae and spores are confined to nonviable portions of
tissue and thus proliferate in the hyperkeratinized tissues of skin, hair, and nails.
30  Examples of typical dermaphytoses include tinea capitis (cradle cap), tinea pedis
(athlete’s foot), and tinea unguium. These disorders are treated with anti-fungal
agents, and topically with keratolytic agents to remove the corified and infected

layer.
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Ski n disor§£§§&ﬁ§34also be caused by a hornonal- i nbal ance. §ﬁﬁ¥%¥?hﬂ@

i mbal ance may cause increased |levels of testosterone, as in the onset of
puberty. Testosterone is reduced to di hydrotestosterone (DHT) in
target tissues, including t he sebaceous glands. In the comon
der mat ol ogi cal di sorder acne, DHT binds to 5 receptors in the

pi | osebaceous conpl ex and stinul ates excessive sebum secreti on.

The sebum acts as a ngkin &strddrOmapalss by taasedlbyha Rermbna fimbaladoa c Bechi anm acnes,

whi ch i nfect the sebaceous and and |l ead to. i nfl tory
response and abndifglpoce may cause ’EE}F*H?‘?{CECQ? P%ﬁg%er?’ﬁe ass’l?l?tﬁ‘? °1}§Etn°3r$§erfyypi cally
treated W th antiaetwichakls Mt diBRIRdtestosterone (DHT) ag@rfestissiadinetugiig Wi t h
keratol ytic agents, such as salicylic acid or ret.iarl‘uai c .acid, 3)5%% ) (31,0

remove the hyper e sbposopegiandss dp the common dermatological disprder agpe; PRdsto,ch as

those described 3bQYRys &l 8@ pRosaasdoe bdrspleN &ldUtiRAanes Sxcessive sebum s@tgetdne of ten
regarded as cosnetically included processes. They may be treated |,
usi ng known medi JAEiSBREN ¢t by Bytrieqt for; actegaSish aR 6%‘%‘6@6”?1‘@1“’@&5%@0

products, e.0., $PRBShe kb0 gladhd I0ATH AR Snfladinfitdl $@pdLE A dbhbimazed to
conbat 15 conditions such as acne, dandruff, seborrhea and androgenic

al opecia. cornification ofithe|skipc A58t i YRigaly Feated Wikantrleyal sae arisERE ni ne
carbon strai ght GBAI and also with KERkIHI! dgetd, lslicl WQali GiE i@ lor FeBhSIL %Y, @F OUPS.
AZA is an anti-keratinizing agent, " di splaying antiproliferative
effects on ké¢ at ireroeya e haprakarasizizeditisshyy t he early and t er mi nal
phases of epidernmal digk{esenid.at RS Sdscritely aBlve. Featk hatheti ORISR AL 20
Venerol . 1989, 124( 10)8%&15&\{)@3%%?%&%@& a sgré&gt i\{el’veai nhi bilt orS of teﬁe

@ prasessesy oey mak e dssatsdich i s
supposed to reduceg: ication® QMG | E“% {eRed & eous gl and.
Furthernore, r ecglg?%?%\evevgﬁeggﬁoggfsh% IR & aveq%ghnﬁn%t.r.atcéggﬁﬁat AZA and
sebaci ¢ aci d al spridues, aps sedpsdotons, abd shahpaes, iare also being utilifadriggbmpatoperti es.
Structure-actjvit .el ati agnshi p st udi es r : ese 25
effects are Eget aicégédg%l’ic‘esﬁc fe” eérdr Cgu|’csgr%%’%l/F’l?aé&g%ﬁeggmhggggﬁlahabout 6 to
about 14 car Baplaivacid(@dd) is a naturally occurring ninBnasbon agaighaicbaiaci d, and

other [err]-dicarbgxylic.acids, my be uysed as . ber.a I c agents
in the treatment &t eés(’:lﬁ Wt@&%%%@;cq%gﬁvgéwp&t A&l ‘rsfearrlltan%f‘ =t "eg'l{’ agent] above
di sorders is hi ndiéspbidgyantipreliferativéd effemtsain lekrtinodyyes ahd sediiatingethapeelytand
agents. 30 Di car boxylic,acjds h as.azel ai c i very, pol ar due
to the two car boX§H® phses 05?‘3’65[?&8.1 %LB%E%’ aLmF °Ph ieéglﬁc)&q értr%lf %/e,m% fn
penetrati on 26 V&leyeron\1.98%,m24(10):4356183).t ABA is a competitive inhibiter off th¢ heluationd
functional group lowers the Ql]-’i which nmay cause.irritati Qn of WO
98/ 20834 of testosterone fo dihydrotestosterone; and as stich is supposed to reduce the

PCT/ 1 B97/ 01428  production of sebum in the sebaceous gland. Furthermore, recent investigations

®

have demonstrated that AZA and sebacic acid also have anti-bacterial and anti-
fungal properties. Structure-activity relationship studies have revealed that these

25 effects are retained when the o,w-dicarboxylic acid has an about 6 to about 14
carbon backbone.

Thus, azelaic acid, and other o, w-dicarboxylic acids, may be used as
therapeutic agents in the treatment of skin disorders; however, treatment of the
above disorders is hindered by the low bioavailability of such therapeutic agents.

30 Dicarboxylic acids such as azelaic acid are very polar due to the two carboxyl
groups. Because of this polarity, skin penetration is very low. In addition, the

presence of the acid functional group lowers the pH, which may cause irritation of



3 the skin. Only high concentrations of the azelaic acid in
t opi cal pr dAPIBIhs (20% are effective in treati RCHE014I%
denonstrate how weak is the therapeutic effect of AZA lotion, a

20% preparati on was effective only after 3-6 nonths of topical

application, twice daily. See, A Fitton and K L. Goa, Drugs 41: 780-798
(1991). 5 Furthernore, in additional studies topical adm nistration of
AZA failed to induce specific chandes i n sebum conposition, sebum

e s Ty e b Dag i poncppmrations YRR ERRNGR BIGRCAFRRlRbn BB ©

Mayer - da- Si | va et ereo

| (Stockhol M) 143 si0ctifive B theatinglecnentTal dpionataraiysn aalalssin therapeutic ctfea | se

107" Thei 1 sk n BAHRMTAR] &30P arRrar JF Sitesth o8 et £ PR A e o

! increase the  applicatiéd, ftvia@ilpf Sédes Fitdnugd K.1L. (Gva, DAGAUDETE)-T9R ($491H

" disorders in which the avai |

z f .the d |
. application i% i AyrBgrEYre, In "‘g‘&mna t ¥uces t°p‘[°%1rard1%"ﬁtf?§f”'t‘)g§82f‘c‘h ’é"éﬁg@&“&gl o8

. their mercapto, @pdcffic eHatgdsah lsetiial éonfokivion, SBEUAE excretion rate ah@&id se®F i n the

R e

. 4,292, 326) dlscloses a

treatment of a variety of skin gl sor de{estﬂand/ or,.condi t i 15 Rel evant

di scussi ons on t ehaceqys glands, (Seg don ample; Mayerda-Silya ehals ggeﬁcé"rg
HTl et al in U 1. (ot&bRAolfh 143633010?8%@&%&6 éaxﬁgémo,ﬁgtlon
conpri sing sebac?tcengrgéldsm {&e treZt ment slzl n |rr|ttat1| on and tohe
prevention of  comprise gpelpefunptipnnl grAURMSHRDAStAETROKY &F BYEgN rowpirerdadng as a
barrier between i 4ad Iaéhe&&%n relatively low. h?h@s‘ﬁh&e @é}gmﬁ Shesll emrfc?éasezsé

amoni a. It does not teach the use sebaci c aci d he treat nment

of any endogenou§fﬁ.ﬁ39bpﬂ@ﬁse qdrags indhngeament 0§ ﬁlﬁﬁléfmrdéﬁtlhy‘(b&hstbe Avsilability

any hormonal inmbgy topical applicath@Z€ dhfeotar ro (U.S. Pat. No.-
%remﬂough owiar At n T pto hyper pi gnent ary

der mat oses with dicar Wmaebmh@scxd%a% gis WF@I este@pd) saltypsiyatives have

acids, along wt B eafild 5@5 ah ed for

their ability ggém@teglnor %al zetg [ofo) ps'%*; I nhi F??%rg rrgilngt%ogenem S.

Nazzar o- Porr &5 ( URSlevRattdischksions on their useslm@B &c fouy in dudblloyvingieeferencent t he

same conpounds for th I I s adding a

smal | amount of ker at?@fp%t 29 en’[p{ ﬁ€%34 d77 teacl%es the us@'of 4 &&%&ﬁ?

Nazzar o-Porro ( Uc&mpﬁ‘ﬁho sdtlacic 5;@8& ﬁdﬁ)eatmlestoofdkmatmm anti ¢heurevenfiort afpi cal | y

applied ar tlo co esLer carbo i C aC|d
cl eavabl e by Skl ﬁgwfg m&(ﬁh éIpaﬁ%r ?cgﬁ §/asaa8 ?:rgt? g‘*'eentg ul¥mfor
treatnment of pr esthyd@;[ amd ﬂéo héiﬁaﬂ@s Iagmmhlan It Iidsesmst teach the use ofctiedichwideiver ,
t hat general I ester eave I_g non eC| fi.c e ttehtgses of

the skin, in€ ud| tr?aﬁagrg %F% °§%‘§°3? ’5% h H‘c 8Py Syt ichhyosis, nggp,

98/ 20834 any hormonal imbalance.
PCT/ 1 B97/ 01428
Thornfel dt (U.S. Pat. NREPEUPEEY (B8ohatyNe 1472520}, disglosss pmsthog of treating

hyper hydrosis,  hyperpigmefitityhgedmhtoses Relthvditamtboxly ligacids, fek ask:dim&)ycxdreanaeof a
nono- or di- carboxyll i

acids . . 4- .18
mer capt o deri vat F%‘é% I‘f"g’ thay ‘%‘L“P“e?‘gd. disgreapfe éie%‘fa“&%sk?le “Sedgfc’S thet p%t]%l
ol i gosaccharigle andopaliys aas Bolot B imdititgSmeladvderiepie C Nazand-Potrg{1y.6 ePA) No.

4,386,104) teaches the use of the same compounds for the treatment of acne. It
also teaches adding a small amount of keratolytic agent to the composition.
Nazzaro-Porro (U.S. Pat. No. 5,385,943) also discloses the use of topically applied
preparations, comprising an ester of a dicarboxylic acid cleavable by skin enzymes,
30  particularly a glycerol ester, for treatment of presbyderma of the aging skin. It is
noted however, that generally any ester may be cleaved by non-specific esterases of

the skin, including those esters described in the prior art.



pol yet hyl ene glycol, pol ypropyl ene gl ycol and sucrose esters of the
respective WO9820834npno- or di- carboxylic acids is descri beser/i$7/fais
Appl. No. GB 2, 285, 805 teaches the use of esters of dicarboxylic
acids with vitamns A E and D as antitunor agents. Chamness (U.S.
Pat. No. 5,547,989) teaches a topical 10 conposition conprising

di carboxylic acids (7-13 C and specifically AZA), salts and esters
thereof for treating corns and calluses. However, no specific ester is

cl ai med or denonstrated by an exanpl e. Sugi bayashi
et al (Chem Pharm Bﬁhqlmfelds@@b) Pat) Hipg4,8871282) 11ireigyer attesaivasof hyperhydrotifie use
of penetration eng;@?;a JARE [ Clalo

di scl oses the use o sa?ncy ‘3%125% as eL angg%é&ﬁgogcaa'}gé}g%{‘& éhel rylgbe}ch%ty to
soften and (4- di ssol ve the stratum corneum They teach the use of
salicylates as k i h ter l.ayer of
cells, which t he?ﬁgj %)wg “gtgsﬂlw mSen gtgedg{lf%{r\{gsof AL eémgt s‘if

corrpound 5  polyol, ohgoslmhatdier@;l p@UséSchzﬁde estéds,. and s&ﬁic&l%gly&aeap hes a

physi cal m xture_ of n eleri ent _erythr cin, wwth the
penetration enhar‘%gl F&gle 3%2)! %’p&l}pmpy ene oga% %’gtsgcmlﬂfg ?@/ SIESHEFIS t hat
this additive i nooeasesdit beebcp@tiehﬂ&t isalesctibed. UK Pat. eAppl. INoO GBCI, 985 805

Known references, di.scl.ose ¢ rs.of strai ht chain di'carboxylic
acids. In U S PSFcheRge ?efggggiﬂfg‘fﬁ\%’?'}‘& & ‘-tés 511&1 té‘ﬁ‘&ﬁésgt‘ﬂéq #eat ment  of
25 ichthyoses analrmgoxcsgmdsechmhes gusf Pétel‘Nc] 5540989 Qearhds G BFibds and
carnitine. Bl|lb t eaches the

et 1% ? IXP 6Ja, 452
synt hesi s of ‘%t r&‘?’ﬁ‘?f’rm’@arcﬁ’a‘ﬁnﬂ%p arpesyie ac‘ds( 13C and;sge Y Ad-Adcsalis and
esterified by reasdr eeredf Fdr &aﬁﬁ@é&ﬂaﬂ%ﬁ@é& eBowdet, @b sﬁécﬁactb%éﬁ is slaiped as
nononers for the formation of wg}lcrystalllne polyrrers In U Pat. No
* 3,660, 467, Goul d%t zated, %ﬁ’ﬁ' esters of [err]-dicar boxyl ic acids

for use 30 as synt r@ig,&yasubéﬂaz@omn em,dmh@m tjsgosma-xtswg@ﬁs» RQEfeI0y et
al (Chem cal Engi neering Data Eerl es, 195 teaches the

use of phenyl [efEpseo Pem“"“ﬂ’i“(?&?%?? ‘E%mﬁeltcﬁ@l"é}@@é‘ﬂﬁ‘ﬁlﬁ’éﬁ‘tm ofit

g g_r} /SFE; Sg% 2 gxzsgubamadas 21 s of &lliceldghs érdbdncers becalfd SBHhAP Ry to soften and

af or enent i oned afSYESART HEAR SABEMRIIIBLIAT BF Hip Snlieylates egkeratolytic
[err]-dicarboxyl idents to removedfd Siter lﬁﬁa‘? of cdiB, HhickkRG 'Aﬁﬁbso&s@xf penBfarddf BrOf

t hese conpounds in treatment of skin di sorders.

Thus, there rensibpdesiredsempewdpr ovi de t herapeutic agents for the treatnent
of 5 skin di sordaggashicols. SeTRasknas, gze%%my%ghg idal fiGe AR’ cduCed
irritation over the agents avalla

Summary of t¥e |qw:émt¢r@hagent er}’throm}’cm with) the P@leaﬂw@tqnh;@t:eraﬁlsamowh nventi on
to provide novel s f t|v s of
[err]-dicarboxyl | c aci H’ ?e? %h ih‘?%m%ragglﬂi?ﬁm(:&%eﬂh %géértr ers®hnd in

i mprovi ng t he apyehreamei. of the ski n. It is a further object

of this invention to Iﬁ{o%i rgféreﬁgérgfgcioge %mxﬁg\aés@sc&ustnja@ﬁtl chain dicarboxylic

acids. In U.S. Pat. No. 5,494,924, Cavazza er al. teaches the treatment of

25 ichthyoses using complex esters of o,w-dicarboxylic acids and carnitine. Bilibin er
al. (USSR Pat. No. 761,452) teaches the synthesis of straight carbon chain «,cw-
dicarboxylic acids esterified by reaction with p-hydroxy benzoates, which are used
as monomers for the formation of liquid crystalline polymers. In U.S. Pat. No.
3,660,467, Gould teaches phenoxy phenyl esters of ,w-dicarboxylic acids for use

30 as synthetic lubricants and heat transfer fluids. Portnoy er al (Chemical
Engineering Data Series, 1958, 3: 287-293) teaches the use of phenyl a,w-

dicarboxylates in the development of nonspreading lubricant oils, Although the



conpositions conprising such novel ester derivatives for the treatnent of

skin WOgBReBder s and i nprovenent of skin appearance. RGI/IBI7/01428
It is an object of this invention to provide a novel conmposition with

i ncreased penetration across the skin. It is an object of
this invention to provide a novel conposition able to treat

mul tiple aspects of a skin disorder. It is a further an
obj.ect of the present invention to provide & novel dual- 20 action

pro-drug capable of delivering nultiple therapeut ically active agents to a
skin site of a ppregentioned an describes compopgdsjcgmprsingesterifich gw-gisgreetlisr t he
invention to proy 1&,eu-{<e¥@fs%Bed1§chﬁxohro?%er@@tofthese comp%t,ﬁa@qﬁ b¥Bmba JFiskihgat i ng
t he synptons of yper eratini zation, excessive sebum secretlon

m crobi al i nf ectdiserderger maphyt oses, and excessive conversion of

| testosterone to di hydﬁ‘ﬂ&%&x@%&rﬁ&ﬁ@@ need to provide therapeutx& Lgehé £5 tht h’erft#. thtf'b?l’ an

obJect of the invention to provi de therapeutic treat fective

in mtigating t hskisgisprdensayvhigh @@W@stra;%mnra\@dgfﬁoséb@mrmed udeten pyer she

i cht hyosi s, Ros daniloUt fme QidrSiit i sm  hypertrichosis, and androgenic
al opeci a. el oA [F eseegph ot her objects are accorrpl | shed by
practice of the invention 30 descri bed herein. In one

aspect of the present invention, n Mr?xlma%toﬁih cﬁu NafLi ves of [err]-

di carboxylic acids are provided. TﬁE‘CUWpUUﬂ&‘Fﬂé*U% an
[err]-dicarboxylic adttsan object WDh@ShPhd8x to provide novel compounds compnsmv of
PCT/ 1 B97/ 01428 N

noi ety coval4i nt Ififtef idﬁ?\éa&w\ﬁ ?%“"é’fdl?agéosy lie Flcéds eé‘{eg& I’W‘le xé‘lgl ?néiésfofvg aéﬂdéghol
noi ety. Tigprevang tis gpexpanchof/te tskie. fornul a, [err]

e L 1 U TG O 8t ot B b0 R S B,

al kyl, aryl al k&ﬂ:ydpoﬁhons &mprisiap zydh; noazeldeshér H&'n&tﬁ/daffér thb tredtioyiit, of 3kl
al kenyl , benzyl ounds of the invention are

useful in the ph‘gfcﬁﬁ?%ﬁ?q E‘éqm‘fef”é’ﬁ??fe%fn appe ce“f or mtigation the synptons

of hyperkeraki ni zat i qois £Xshies bl GisSiatuntivs RCHreviiOR novel compositibh Fatal al

i nfection, der hyt o and excessi conversion of testosterone to
nai?lcr%asei penetratrxlon across the s\{c?

It is an object of this invention to provide a novel composition able to treat
multiple aspects of a skin disorder.

It is a further an object of the present invention to provide a novel dual-

20  action pro-drug capable of delivering multiple therapeutically active agents to a
skin site of a patient.

It is yet a further object of the invention to provide therapeutic treatment
effective in mitigating the symptoms of hyperkeratinization, excessive sebum
secretion, microbial infection, dermaphytoses, and excessive conversion of

25 testosterone to dihydrotestosterone.

It is still further an object of the invention to provide therapeutic treatment
effective in mitigating the symptoms of acne, psoriasis, seborrheic dermatitis,
ichthyosis, Rosacea, dandruff, hirsutism, hypertrichosis, and androgenic alopecia.

These and other objects are accomplished by practice of the invention

30 described herein.
In one aspect of the present invention, novel ester derivatives of a,w-

dicarboxylic acids are provided. The compound includes an «,w-dicarboxylic acid



' site. An "[err]-dicarboxylic acid noiet

i keratol ytic agent (CPeyyh capable of treating Fhe WO 98/ 20834
- PCT/ 1 B97/ 01428 2

di hydrotestosterone or in mtigating the synptons of acne, psoriasis,
seborrhei c WOF82083¢rnatitis, ichthyosis, Rosacea, dandruff, Bifassbioras

hypertrichosis, and androgenic al opeci a. - The conpounds
of the invention also are useful in cosnetic nethods perfornmed by
non- medi cal specialists, i.e., lay persons, for conbating conditions

such as acne, dandruff, seborrhea and androgenic al opecia. 15

Det ai | ed Description of the Invention 6 The present invention
provi des novel conpounds effective in the treatnent of “ skin

di sorders. Such cwinoundBnibatiniedtwidr atieast oreokemoliatiaty anive afdohsivasieyt i cal
products, to be %gscri beg] b& ned) gq.(l)mjp‘)_lrlaof essional or in cosnetic
preparations 20 of {8728 44 é‘éﬁ’:}‘ to custoners for self usage.
According to the invention, the conpounds include an [err]-dicarboxylic

acid noi ety which is covalently |inked through an ester bond to a

keratol ytically acePRX _.al cohol /=A% conpound may contain one or two

al cohols to provide¢ either the= — ctive nono- or diester. As such,
: the conmpound conprifses two noieti es, 25 [err]-dicarboxylic acid and a

7
synptonms of a vari¢ety of skin disorders or to inprove the appearance of the
skin. Th ound pgEsess, hhe—aggdi tional advantage of providing
the two noieties ﬁ%ﬁEﬁP a foréﬁx%%ﬁlpenetrates rapidly into a dernal
is used herein to

" mean a straight VAFBEs I the rangg RES {0 d & Hiih iy the grnem °66ﬁ¢1%ieﬁ'di§ Ry alltyl,zaryl,

carboxylic acid {kagt ibemsl, o ome:, GOER? 8NGORHR”; R" is H,%k}l,{kﬁ-ylaanéern&

[err]-dicarboxylic acid mpiety is about 6 to 14 carbons. &rred

d S
“ enbodi ment, Phe Ye8FF] andi ¥ iy eiiey H; alkyle pylrabkeayly bengaheri Xes bet ween 8 and 10

# carbons. The carbon cfRicBmPaeidenthe TVenkSh 2@ tuddsat iﬂ%@%ha&’xﬁ?c@ﬁwaﬁkr?a%exﬁt? 3

i
2
|

i

. e Ao . e s A A i LN

preferred enbodi nents, the unsaturated backbone nay contairn

doubl e bonds. THer mitigation thersymplems©f higpaikeratinization, sacassiye sebumisbattidn,it ed, f or
exanple, it may Qe 'frﬁf:'%ﬁ d h PORL ong.the carbon

at om backbone. Sui gaﬁi}e gr r] -e_l %pqwa%%? c% S8 cgﬁ‘}a%i;:&?o% oqn%?sé TP R | ude,
but are not | i midikseirqtestosteringicr impiitigatipg thel symptowischf asneh psorriasis Gelbbrrheic
azelaic acidy s |G AL , hdeU0d ol c.acid 2:dodecanedi oi ¢
acid, 1,13- %ﬁﬁéfﬁfﬁgg‘gﬁoﬁisﬂlﬁé?ag&égl an’dlg }f?tis -’thgﬁrélﬁé%sésnéﬁ‘f BLOEBId.
a preferred enmbcdipseiat, the 15 - Jerr]-dicarboxylic acid is azelaic
acid. Suitable substi i : carhon. _chai.n . . _backbone
i ncl ude, but are not #?%‘ﬁé@n@o%f&%?&ar%%arg %gﬂ;}? CosTTge gr oups.
By way of exanplperfomied bysentradsical spediabittaiendsy mergns, faroombatintk ednkitions
substituents, i Imj? ropyl .. phenyl, benzyl and the
i ke. such as a,&hé’]%er a %ﬂ{%i’%’%ﬁagag% r?%/egncaﬁ%clpgﬁ%'l noi ety" is used
herein to méan a 20 conpound whi ch | oosens and renoves the stratum

corneum of the skin or having . n.anti keratinizing effect via
nmodul ati on of keratinocyte ‘dif etailed Delfipbh of len Sui t abl e
keratol yti c agent noThe present inventive poénddesinosel domphsids tfféctide @B ech&nent

Compounds. - Sul t 8Pl aiBRkS" YR Boh b G WheASndtforkted Tt Phammal el Y

In

products, to be prescribed by medical professional or in cosmetic preparations
20  offered directly to customers for self usage.

According to the invention, the compounds include an ¢,w-dicarboxylic acid
moiety which is covalently linked through an ester bond to a keratolytically active
alcohol. The compound may contain one or two alcohols to provide either the
respective mono- or diester.” As such, the compound comprises two moieties, an

25 a,w-dicarboxylic acid and a keratolytic agent, each capable of treating the



i are not limted,
. and ami ne der$ vatchsigg¢rminating on hathkapkdh with @xcptbexdisaaci, fudétional rasoup. bBrzZlemsh and

(CHerr])[err]-COCH and -(CH err])[err]COOR , where m= 0-8 and R is an
aryl, al kylWwo95880834a| kenyl and benzyl. By way of exanple onl ycrasdroadse

j aryl and al kyl substituents i nclude nethyl, ethyl, propyl, phenyl,

benzyl and the like. R and R' are generally selected to inpart
hydr ophobicity to the conpound or to inprove targeting of the

1 conpound to the site of action in order to inprove skin penetration. The

substituents on the phenyl ring additionally nay inpart therapeutic
properties to the 30 keratol ytic phenol. For exanple, additional hydroxy
groups may i ncr eg¥mptoms of a vaxistypfskiptdiserdses arde irmprere thaREPegraBSRPCRE gkin:

. carboxylic acid the%o%xé%gﬁ%&@é%’eh%eeadditional adva?ﬁégé %éﬁ@ﬂin@ ﬂ@v%wdgfépggésslﬂ

anti-inflammtory pro er substituent

PCT/ |1 B97/ 01428 a form which penetrates rapidly into a dermal site. 8
i ncrease the hydrophoby.cify . i A | L.ocl ude.  but
931 dd dg;yardptroggmrqame&.&my H ke %%{Efncto ﬂgsmuglgﬁacgﬁb

ybenzol c " aci their ester,; fljari de

their ester, anhygdride am ] . .. derijvaliye eso] nd.their
ester, anhydride 02#‘& g’l‘ﬁ’%‘gargégrylﬂgg?fi\I/Igéetwsd%f’{éto {c())l 4 csarhé)%g' Fe? ﬁVSWCSes of
Vitamn A embodiment, theVigaydicdrbdxighc sdid makEtecdogpraescbeywdea Sagdntos ar e
effective for the treatnent of . vari ous skin,di sorders alicyljc
261 0 (o hydr oxybSREBTE LN (hrou cheineckbotiamey BS sibaliy or AL Riyeseied
anti -i nfl ammat or ¥mbagimeats| the unkaturattd backbene me3t dovitatny1-3 Hoable 86@ls. The known
to dissolve and | oosen the intracellular, matrjx of the hyperkeratjnized
tissue. 1010 ASUaightcarkon chain also ey pe; Sf‘fbst“ﬂﬁedf }‘Eaetxﬁ'ﬁﬁf’ %%Paagpﬁg?gd Bgi cal
di sor der Sd Di hydﬂ@&}bcalzbon grolupsbﬁ&ﬂgeme cbéh ﬁ&hibddibbﬂé?SSﬁihBreQ?&-dm xPERen
recogni zed as potent kerat.o i ¢ agents. . . . Resprcino .

m di hydroxybenzer"fé‘;i rﬁ?fﬁ“ﬁé?‘fl&ft ﬁ\’} c?‘ﬁi?’@f&’fi 0, Adipifsaeifs ipm ’r?taf‘{daé‘f?ém acid,
preparations. azelaic acid,l sSebacic k&dirlon_t-hiﬂd%_ﬁecﬁdif d&ibynrpm@m;&a@%gﬁidpeﬁbdes
its anti-pignmentation ..properties, is also kerato|lytjic. These
conpounds al so eXpdesaRedigin f%‘éﬁ‘!q g?‘bFeHB%Fi“iea@‘.C acid. “apré‘%E‘i)F’Eb%nE‘%i“p@ésess
bact eri ci dal ;;and okgidalatodilicCadt RRGEAIE 86id. Alitab® subftiBS®ons along the GATRAUBEHS .

i when used al one, have |imted pharnaceutical use because of their

poor skin penet r SaskbRnninglude) bt ppary limedtopgikilnayl. alismdyand beppd grapsal ent | y
linked to an [er Bl-Whesf S@mple dnlypGhithoEiyiokaREE Qledi 461 4h@ ke sdbBYiGad, ON.

t hese 20 conpounds experience increased skin penetration, and/or
i ncreased del i versghids metlyl, ethyl, propys phepylebenzyliand thelike; t he potency of these
agents s ncreased ShOffefatdiflthlly a@Veaichidpadicry” is used Hifeid REmpl £1_art.

A particularly preferred keratol’ytic agent 1s o-hydroxybenzoic acid. In

‘ot her 20 pr e¢mpeuad veiglolvoseah ard rempveydle yrtuge sorpeun ef the skiner daving ky|

o- hydr oxybenzoat g5 @y erarining é}%;@m hnoemamr&méggipmcg ergﬁtgﬁigﬁ |?§‘f ALY C

al cohol's. By way of exanple “on .. _suit e aryl
substituent s i ncSutiablevkertplytic agény moietievipylnde pheaolydnd sivestitngdd phenolic  and t he

i ophoty i o Btbobie!” SHUBRIEARK RS e 1P AP nRENE ey i 2250

hydr ophobi city over acli d counterpart, which increases
penetration. (CH,)F0QHhend -(€H)-CHRR abvkee thyd-$rydoBhisaataeyldakylyat i ves of
[err]-dicarhbaxyl| [ | NQ:. ROI i .ch are
liquid at pE%si OF%&?}@ éﬁ 2 'P ér%g} %¥ ﬁgﬁé’f L%psme éntb;’ Winddfe A}h i a'ﬂ&v% sw}h&‘ems

include methyl, ethyl, propyl, phenyl, benzyl and the like. R’ and R” are generally

selected to impart hydrophobicity to the compound or to improve targeting of the
compound to the site of action in order to improve skin penetration. The
substituents on the phenyl ring additionally may impart therapeutic properties to the
30  keratolytic phenol. For example, additional hydroxy groups may increase
keratolytic performance, and presence of carboxylic acid or alkyl carboxylate

substituents may impart anti-inflammatory properties. Other substituents may



property is useful in enhancing skin penetration. The
parti cul arwo 9srzed3ar r ed conpound of the present invention hagcirhgerei4zs WO
98/ 20834 :

PCT/ 1 B97/ 01428 9
general formul a, [err] where nis 6-12; Ris
OH, COCOH and COOR ; and R may be al kyl, aryl, alkenyl, or benzyl.

Yis either H alkyl, aryl, alkenyl, benzylgor X. Mst preferred is a
compound where n = 7; Ris ortho-COOR; and R is an al kyl group. By way of
5 exanpl e onl Vincreask tpdbhyRireghpbicRy 8f tlekiidiety L Kerdtblyenigents indludd covatdndt,
ethyl, propyl, . . -phenyl, benzyl and the like. . A The
chemical conbi. ndimisd: & hf‘g@‘%é‘ﬁo]c-'ﬁf%ﬂ?dbtg% Bho ﬁ‘gﬁygn%‘f“gt%%e WA ERe

af orenenti oned aligmiRkScyb@Edhtt Sdihyire:onLed and aheimGret Rytzidel ahdanipeut i

effects for the treatnent of skin, djsorders. Sone enbaodinents have
mel ting points alegysives, cresgls a“ggbell'ofs&?"ra]“@’dﬁflﬁeaé‘g a%‘ff’quﬂﬁﬁgfs & thgﬁui ds at
physi ol ogi cak t e{gpesifles bEVitadtt &N i ncreases the ease of skin

penetration as conpared to conpounds whi ch are sol jds at
physi ol ogi cal tenper adanyeaf, the suitable keratolytic agentgjare effctive; for the disatmentefy ect | y

correlated with J%}‘igfm&%issﬂd&eé; Salicyld G B Bioxybenzoic acid) AHGRELRN, the
polarity of carboxylic acid and hydroxy functional groups is_masked 15
by the reaction derivativenbaverastiafamsapn): #F 3ol ghkerakl B¥ifter They 2 ester. As
a COMDl i 3b Assoltd'End YRYEh (HE AL Erafilx S15e RYRACRInEAY BAS.ON
are nore hydrophaobic than the corresponding free .

[err]-di car BoxylAssushi Wy anschséd wethe lreasmshisof demrdatelogisal disorders. Dibiydrowys f or

i ncreased penetratlon rgﬁ L e SK ' | Q@;&g& NERGELRI iR Reedi1€
conpound may t heb%hée%gra?&id S flh%r g%%ﬁﬁagg\éb%%e%t I n tg'ﬂ% un%erafayi 1ng’f ayers of
. the 20  ski rResdleeb( ef-dibpdrexsibaudene)endlsistivatives thexeof dreruseddn auj-agne

af orenent i oned Rropert inses of [err]-dicarboxylic acid noieties, the
keratol ytic proﬁ’ér AR9™%nd the anti-infl ammat ory effects of

speci fi c al cohol s t héfydedquinone (p-dihydroxybenzend) besidesite antitpigmintatin pr esent

I nvention function as,dual -acktion, " pro- A Y Y -
conmpounds {Tﬁgt FRRETYSY 15\fésipe(f raft%ytt"ﬁe %Eﬁe’?p os"llnfi se?lsouﬁﬁgxg%%gepgkgﬁupgrg S or

25 enzynat i ¢ Qreexdyalgepsssesp boderinida bhed kattolytic prpertied. Ahefthese _

: ;g{jr ,? rs}gog?gg% Olacctﬁ.éﬁ\;/)%ﬁxgps, thert hsgf?il gﬁ)rr]lte,sﬁavg ?i%tlex pﬁar}w%aie%gi(r:all _ugel }S:e%guts)g 34 1h|e1€’: acid
poor skin penetration and relatively weak potency. However, when covalently

linked to an o,w-dicarboxylic acid moiety according to the invention, these
20  compounds experience increased skin penetration, and/or increased delivery to the
affected site. Thus, the potency of these agents is increased significantly over those
of the prior art.
A particularly preferred keratolytic agent is o-hydroxybenzoic acid. In other
preferred embodiments, it may be desirable to use an alkyl o-hydroxybenzoates or
25 an aryl o-hydroxybenzoates as the keratolytic alcohols. By way of example only,
suitable aryl and alkyl substituents include methyl, ethyl, propyl, phenyl, benzyl
and the like. Alkyl and aryl hydroxybenzoates have the added benefit of increased
hydrophobicity over the acid counterpart, which increases the skin penetration.
Further, ary! and alkyl hydroxybenzoate derivatives of a,w-dicarboxylic acids form
30  low melting point solids which are liquid at physiological temperatures. This
property is useful in enhancing skin penetration.

The particularly preferred compound of the present invention has the
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- pharnmacol ogically active forns. The skin naturally contains non-specific

© esterases whi ch can effect the necessary cl eavage. See, Mntagna,

. W The Structure and Function of Skin, 1962 2nd edition; and

: Stevens, C. S. and CGVillez, RL. Int. J. Dermatol . 19:295 (1980).
In particular, high concentrations of the nbnspecific 5 esterases are

| ocated i nside the targeted sebaceous glands. See, Holt, R J. Br. J.
Der mat ol . 85: 18 gagm) formpiaer penetration across the outer layers of the

skin, the conpounds of the present invention, interact with these
esterases. Since tgpo enzymes afe\ hot specific, they hydrol yze the
ester bond linking the [err]- _ ar boxylic acid noiety and the

al cohol noiety. Consequently, £fo thti cally 10 effective agents

are released in their pharnmeol ogi cal Fy—act forms. The
hydr ophobi city of (Efg)pro-drug all ows the penetration through the

naturally occurring outer |ayers of the skin, as well as through abnornal

pl agues of hyper keratini zed cells. These plaques are often synptons
of the targeted di GQ@N¢r and barriers to the affected area. The
hydrol ysi s reaction thus Q¢cUr S-q undegd Y e e
skin. The two ph&'?‘ﬁ’&dbﬁség%gjfsio e ?@gl aé‘ge%%tqs% : capab%[le)ng? Ry ggl’%{l(tc&e]hti ng
two or nore sepabbenzgly piseitkerdd, zikydi syl elkenyl, bepeyd st Khddwt prferiedisat o
reach the targeted tissue. Therge  the %,he x.er { I I respectiye

t her apeuti c °°mp‘1ﬂ"’§6§\‘f‘i ’és-.f:?hﬁs"f%?'t | sé p%ns%s?b’?ém?%p%wpvﬁyf%o

t herapeuti ¢ agenkganigle anlyAfuiable aiyll @nd alkyl substingnts gndude methyd|etiybgpopyhd of the
i nvention. 20 Th(g i gﬁ(r eased penetration of the present
_invention, and tﬁh@yl’r?én?yﬁ'ﬁF the dike- delivery of the pharnmacologically

active agents to the tg¢ giphfehl tbabid@ionalf kied wididarboxylic acid moikedesekitietei ve

treatnent of skin_ disorders than is kpown in the .prior art. Becau

the efficiency offoseniniiensd 3leobplssPYle i cogmgnds ba gg 5‘%‘?’?“\78 erapruiR %—EFF‘S | ess

than is RErAUL BESth¥ntddrSkinQEQederd) $die: iiiodimentsthavd Inkltiag pevisakreuind SKi n

di sorder. |In addition, 25 becausei,t e acidity. qf the agent .i.s reduced
iquids at éiﬁ'flpéélﬁa

by esterific#ioR0-40ier Ehesg cpmpRHREyare S (FTBRFTALRES, i St ati on at

the site of appligalkQNhe ease of skin penetration AtSfpatd AS@EGouRE WHi® dré¥aidki on i s
a pharnmaceutical or cosnetic conposition capabl e of treating two

aspects of a ski at phiysiplagiqal teyperafgssy | - di car boxyl i ¢ aci d can exert

its therapeutic effec ﬁing;a SERUASERES] ERRlarddaia] hydkcpastiary. Oh thdgresi N,
m crobial 30 ~and tundal infections with conconmitant keratolysis of the
stratum cor neum dmwghigan, the polarity ghearbaxyki¢ agigrandohxrad finctional gequpp iy askedhe

ookt 1o Soro g e 00 BB stiiod i 190 <
PCT/ | BO7/ 01428 complex ester, the novel derivatives of the present invention are more hydrophobic
than the corresponding free o,w-dicarboxylic acids and free alcohols, and this
allows for increaéed penetration across the skin. With increased penetration, the
compound may then exert its therapeutic effects in the underlying layers of the
20  skin. These effects include, but are not limited to, the aforementioned properties of
a,w-dicarboxylic acid moieties, the keratolytic properties and the anti-inflammatory
effects of specific alcohols thereof.
The compounds of the present invention may function as dual-action “pro-

drugs”, i.e., compounds that once delivered to the target site, undergo a chemical or

9
wn

enzymatic cleavage to produce the active form of the two corresponding active

agents, namely the &,w-dicarboxylic acid and the alcohol moiety, in their
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11 wei ght (200 mmol e/ m ) di(ethyl salicylate)azelate was effective
in the red A conmedones in a rabbit ear nodel

comnedol yti (ﬁ?éf?iebg?j of the di(ethyl salicyl ate) azel atpc%smomzs
conparable to the effect of 0.025% Retin A Cream This conmedol ytic
effect is superior to a 20% (1,060 mmole/m ) azelaic acid preparation 5
disclosed in the prior art. See, Lee, et al. Kor. J. Dernmatol.
28(5):543-549 (1990). Additigpally, treatment with this
conposition did not induce any i nfl ammatory response in the treated

area, as opposedphAmbiiodicilly Rl Ris. eThedin naturally cotiisehonagesifie esiériseat ed
with 0.025% Reti n A. Moreover, a conparative skin- irritation test

in human vol unt ehichiean effeshihe pecatswy deauasediSeat Montagnay Wc;p%ﬁs-g}‘%‘@-%@e 10
(20% 400 nmol e/ Q;Agu@h dr_pin 1 642 ixﬁte%nsoheaxmzevenk c. omha astilleA R EAME 0! ar
S

m xture nponent s g] nmol e/ azel aic acid and 11%
800 nmol e/ ni Dermargla|1p295 (1988ki )pwmem%ﬁoncmqaamfd’wn%%t icon,

i ncl udi ng moder agﬁerg_{e%{ taﬂeel%’ated inside the t?gbl@@&b‘i%ﬁ?glaﬁ'&d 900841, RNBLUS. An
in-vivo dermal irri i

ion test 1n rabbi'ts al so denonstrat ed no

si gns of irritatDenmdrol 186:MB 0724 Aftsa peretrplioroenross theofutedlqyetstpfithe skirg the

sal i cyl ate) azel agg%éojﬁg?{% g{lﬁgﬁp “’I‘gﬁa&é dt&%ﬂg& £ER §t|§z{a§e‘§ %xxﬂ%%ﬂé nct

advant age i cylateé)azel at'e over S parent
conponents. enzymes are not 'f]brslﬁpemgy yyirolyat thecistep bordi linkingythe o, w-

' [ i I I i
call et ) e o MR LENRRALEY DD poj., pobFibapl kb Bkl oo

days of topical
hunman vol unt er, eﬁfm&edgem arg rdeqséd)inahat phamm«:uédgmaﬁpmnvwafmeduced f rom 223

2.0 . units (r esenbl I dry h,[%ﬁ cn% zrf {hg iPLO~t Euénalll%)Wf &leoprerrm!lanérl( g:rnoueslt This

finding derm T HE uperior 0 oun

. invention over aaslmllg cemirdng outer layers wfithe Iskiacasoweli zmghtoogl'pabmbnnaigﬁhques of
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" the conpounds of

kerati nocyt es waandbafss sl thernffétted areds Mhg hadrsBkia réactmythes aelus mme It was
25 f ound that co oungs of ft‘i_}e |nv tion ﬁre stlrong i nhi b| Lﬁ';]

ker ati nocyt e’ prereptdfs o  &VH PrarEaeg ¥§%¥f§? ettt e

cel | proliferatigeatig tﬁo or more sepﬁﬁt’&@ﬁipfdﬁsl 6fa mor&herprsamde daméﬁttb nyl

azel ate was inhibitory concentration of

r
cytotoxic respecfﬁa%thédﬂéétﬁ? HSYOF-o f der5s they, may thep eé@"émeg 5\% 1"% peunc

and 100 [err] M plob&ed)OTEusS iths persibieatb delivdr a6 thekdpetitl sptts f60d Girget oite 6. 6- 10.
In 30 contrast, the i nh| bi torggc concentration of azelaic acid was as
high as 1 nmM anduingthe novel comppeRdyfithe EEFIOH r ati on was only 2.6 times

hi gher. Hencg, utili zTROinkReseg PEMALASSof the presexfaﬁmxehnﬂm; mdents @8 improbéeat ment

of skin disorders that involve hyperkeratinization WO 98/ 20834
PCT/ | B97/ 01428 delivery of the pharmacdlogically active agents to the targetcd tissue, allows for 1o

advant ageous 0VegousSifigtifd 8otRéR | oRiskin@doflers than is known in the priér &t ehedahd
enbodi nent is a pharnmaceutical or_ cosnetic conposition conpri si ng

a therapeuti cal | {reefficdency 9 delinsonis igpraved amevet of 85Hys ireedirdtsdrysyBan is

previously disclosed in the prior art will alleviate a skin disorder. In addition,
25  because the acidity of the agent is reduced by esterification, there is reduced
inflammation and irritation at the site of application.

Another aspect of the invention is a pharmaceutical or cosmetic composition
capable of treating two aspects of a skin disorder. The &,w-dicarboxylic acid can
exert its therapeutic effects on sebum secretion, keratinization of the skin, microbial

30  and fungal infections with concomitant keratolysis of the stratum comeum and/or
anti-inflammatory effect, exerted by the phenolic moiety.

In one embodiment of the invention, a composition comprising 10% by



herein and a pharmaceutically or cosnetically acceptable carrier. Wth
respect to avO98/8834 "pharnaceutically acceptable carrier", aspugsgsb7esgi n,
it is meant any |iquid, gel, enul sion, ¢cream ointnent, fluid
§oi nt nent base, solvent, diluent and the |ike which is suitable for
use in contact wth living manmal i an tissue, which is desirably
capabl e of dissolving the therapeutically active agents of the invention,
and whi ch will not interact with tha other conponents of the
conposition in a deleterious 10 manner. Al cohols are particularly
preferred carri er seighti(i0pimmeletnd) difehyl salicylate)azsbtrpwes ¢ffegtiee imabe eduttiodef but
gare not limted t eservat t t

t hi ckeni ng agent Sgomf)d'o - adrra(%tf(lgg%ra'ﬁr(gdgf(y?ﬁ%&g’éﬂ?algm effea Of F}‘% d’“f hyp| ghent s
and ot her corrponeseﬂmyldemelabedaslmniphmbléi‘f&&etﬁfcdmfd](mﬁ% Rersnnt(tzeam This

§ingredients. It woul d .be apparent.. se of qrdinary,.skill .in the
art of der mat ol og§PRHRIYHEF ec‘_.ligul’egg_{eé’ua} %?%31’@%@B’H?%W‘ﬁﬁédﬁ‘ﬁﬁ&sé’r?waﬁﬁ%y
forms including, Bisélosatinkiepricdrtt See, Lee, er al. Xot. Ut iDePaazol. AB(5):583-54F @39®).
pastes, enul sions, gel bars prglytagor aer.o so%g . Sucﬁl o
conposi tions my be ap‘%ﬁ‘ihﬁ‘ﬁf‘ nEAPSA g RPPORTITE PELBMNSE #Y on devi ces.
One aspect of t heinflaiedtdrpRespbénsa iplivrireaed utdacal o;!pbsedQG et inflarfi@ABESdftcOon for
the treatnment of per ker at i ni zcgt‘wgrhnqﬁp/o her ect of the invention is an
effective 20 OOWPSELYERAeaf t °‘lnr‘éat HEOGE A RIBRGYYE Sifin-

di sorders resul tipgtatib®besfin human vohﬂx&fefﬁﬂfaaldemﬁi’%&h@dlﬁﬁt tifethyd lsQlRdyldtd) SRS - | 1
has been suggested that [err]-dicarboxyl aci ds inhibi't the
e/ml}.lgng

reduction of test FOerOR&me) ot &f%%'é’e%‘ﬁe Ip pppigast, gy equimolar mixture

inhibiting this cen¥eisthgdRents €7.5%; S0CAMdR¥NM] dlaRCictlSarAC Y2800 RBhABRHT i C
agents in the treatment of  di sorders cause by an |ncrease in.the

Jamount of di hydr otaisylissacish dpduced ap iptlampgatory geaction. iciHdggRodeEih tieBRe f or

the devel opment ofdecQRtabyd R8N pruritus. Anquvaqeeﬁmﬁit&en tésnﬁ{eaﬁf‘sdaxé evel s
of DHT may cause excessive hair growh,. di sorder known as

hypertrichosis. Bémkenyaited ne signy Mesom&yows%h%@mcwn of di(ethyl
hypertrichosi B | i ng YaA18% 1493 ah@ QORRS G Hest Fnkings ENbHLs28 2 Al¥in get N€
body. a‘[!:{@ﬁ&lgl sordgr whi ch S?I’I keess fnelrrrlg gegﬁanld |as caél}gag%mgg ©

i ncreased | evel s @ﬁdlﬁﬂwl isglicye)azelate ovsiits parenticamppiestsdi sor der, the
increased | evels of angro

hair grow h patterns. n%l{ n%g&?%&%%gfgggntl %%Ecght %Slrat ers r§¥eg{%§§+1§2’3m

by an increased | wstel Fodibwitigionteenivayhef topicd| theatieat, thehikyn eitinest 0€ thechntehgad
g(éf:r;) Imégg'/ 8?_ 428 omggé@%ﬁ%esr, tested using a photometric instrument was reduced from Zfé
by an increas®d- oedur(reseolingf “ofly wkin"JTh 205 noietoaukl pknetlual. i This dirdinge
orr) =i car boxyl i ik HeRb brhe eitind (Rt Bedion 8ef Aelcile | o
skin. Thus, the cehipbscdording of publiched diteatuieoraningt alter skin oxlem:spect ed to be
effectlvelnthetreat r

i mbal ance. ﬂ}%n&mﬁ{lf engf';]‘thg c% g%%@%:gfsmglgns‘}g dg;[r)%g‘g Hwﬂlfgeraté%ntogr n
bal dness, is a prlnnlmnm keaninbyytes was assessténmdxtrtoalsylgch leeatmecynd cadlhlines Itt\has nost

conmon cause SS in s_have_ an

i ncr eased ser‘? iti P?%/l}iab ‘ﬂlf?o‘g'ﬁa of §1 lfmn FESTenR ! n%-}%ggﬁg&g%ﬁrannocyte
products, which agrelifefutiofhDifethyl sdlichlate)aaelate 115}ﬁh1wtiheil Iprdhlﬁ&atﬁﬁéﬂt[a Thus, an
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15 puM. The cytotoxic respective concentrations of the same agents were 3 mM

and 100 pM, allowing a substantial therapeutic safety margin of 6.6-10. In
30  contrast, the inhibitory concentration of azelaic acid was as high as 1 mM and its
cytotoxic concentration was only 2.6 times higher. Hence, utilizing the compounds

of the invention in treatment of skin disorders that involve hyperkeratinization is
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hair | oss. Androgenic alopecia may also afflict wonmen. |ncreased |evels of
circul ati ngyasfaggns i n wonen may be caused by endocrine di §,(&trﬂ.§5 uch
as ovarian or adrenal dysfunction. In these wonen the exce55|ve
amounts of the androgen in the target tissue, specifically the hair
follicles, inhibits hair gromh and 15 ultimately results in hair

| oss. The conposition of the invention is expected to effectively
reduce the anount of DHT at the hair folliclges. This reduction wll
decrease the inhibition and pronote hair grd h. Anot her
aspect of the i nng&leu?ogerqg&gqgeg;elglé gahing a particular skin

di sorder by applyi'ng a“conposition conprising an effective amount of the
20  conpound ni xed wi Alpreferpttbemimdiment isa pharmacewiselnartcogradticyrompesitipmabl e
carrier to the affect ed
t herapeutical l'y ef‘}“&{{sff{%e g’n%ﬁ?\utu@ S’aﬁfﬁzm %@p&l& g&ep&%(f%htp&eqmb fi er of

t he invention. Theereiatandla phbsnectuticalyaorooshetivaly megtable carrier. Vligipesgbento auipon
the particul ar_ skjn di sorder treated: however eneraII

cont enpl at ed that &CRbh 35 abecadnf%aédjé/éd( |gh néera" ﬁﬁ%’)d 8y be
used 25 in acezﬁﬁldlaﬂ,cmam tdintinke, fladd @idtinet. baihsolmrmﬁism emdthedike hich
applied topically,t d_area. to Ilcatlon as
that termis used‘sﬁg}%ﬁlﬁfqr 5§ ??Eﬁ'ﬁ‘t““ﬁh fiving m E%‘f Psiu‘gb’&‘ég’d? E%PIB‘? Y| ayi ng

on the epidermal tdpablef deklﬂv:ﬁg)ﬂieltEﬁﬁpeOﬁbaﬂ'ﬁyictb)e ag@fieof the mvennobyaxfduhhbmg, by

Ver v 1 ow 1 oxi oty Wbl EEGh g 0 SOt EREPTRVSAL B FoPBison RaEleegpss
parenteral 30 masE. nm&dha]tslawpmculah@pa@&l?éddaﬁue?d SAddifk kCaih €.
The novel conpound of the |nven [ e,%e ared accordin

on{ ma ] g to
met hods known in f4mposiiens E%’Eé"f”gff o 8570t HBF RaPIERYANY S BOPBEZSRd t hei r
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derivatives is wetld ¥h@asmpeneeRdissrrked i Be &THARmdeek pf F‘ﬁmFﬁ"em&W@‘enﬁ %

carboxylic acid would be apﬁda@hzam@kecm&nﬁ%kmqnm dedtahitologie thai @sence of
an acid catalyst to obtain the desired ester and water. The acyl

hal i de deri valsi veles@Hng eqmenositigns wp|be i &apy fjrmy dncluding, but not imjed toggy | |
mesityl, etc.) ofsfyfifon€ %Myére&zsaﬁaseésvuukdlslerlssgasefsé@oaafsvedrws% Qelysds t he

5 de5|red ester. For a review of ester synt hesis, ‘the reader is directed

to Vol | hardt, Such con@pgmwnmrﬁpﬂw@mm@ﬁ%toerlsxngzvanous application devices. The
fol I owing exanpl es ar epjd dspath LATHe ifveRfiod 128 p%%@aﬁmmv%s@ﬂeaecoaefxtshfautfor _
constituting any limtationhs thereon. anple 1. nt hesi s

of Nonanedi oi ¢ acthe tregimept of hyperkerimizationn ynpthercaspect of thimlvenfé@tleﬂne pasiye
Lermed herel ng o n§o% thigf hd (B4 B A& Uemaioi kel Bk Eer Lbitlin S Gy | AL € 1S

di ssolved in Ine In a three neck equi ppe a nitrogen
inlet and hmhétlmbﬂmesmtaumt GssuEss ch@ﬂ !@dn suggotas thit @, wAicattasylic
chloride (40 mmol g i netic
stirring. The reac%qsdﬁmﬁ%q% dmducflgn gfte%ggdwf%t? gs Ote]smgtg%h%mﬁslﬁét oom
tenperature and tinbibitipguhiegonversion2 9Q>-AicarsoryHChcidsTéve anthsrapgugic agents inShe
extracted 3 U1 mesyuthlh WPLEASn R ?%r@a@éjmttggarﬂ&gﬁlgf GinpliARGodo" ked
up with bi Carbonat wat er, and evapor at to give a

vi scous of f - @i teDHﬁ'osIﬂt;ta.ndrogen respondihie fptrﬂlddc\telqpmemnﬁsmoadbmnexa silica gel

col um using 3:5 &'gaxt]aﬂerigﬁ:gt %c?éage%m% &pat may cause excessive hair growth, a

disorder known as hypertrichosis. Both males and females may be afflicted by

hypertrichosis in which there is increased hair growth on any part of the body.

Another disorder which sirikes females and is caused by increased levels of DHT is
30 hirsutism. In this disorder, the increased levels of androgens cause the subject to

develop male hair growth patterns. Since the aforementioned disorders are caused

by an increased level of DHT at the hair follicle, they are frequently accompanied




eluent. It is then evaporated and m xed overnight with 50 mMl hexane to give

11.6 wo@gs/2e884 ( 24 mmol e; 60% vyield) white powder (np = P&TABING14INE
485). The 20 conpound was characterized by NVR and IR NWVR 1. 25-2. 04,
m 10H;, 2.63, t, 4H; 4.32, dd, 4H;, 7.08, d, 2H, 7.30, t, 2H 7.52,
t, 2H 7.99, d, 2H, and IR 1769, 1757, 1713, 1606, 1365, 1255,
1198, 1140, 1088, 770, 715. Elenental analysis: C = 67.25 (calc.
§66.94); H=6.68 (calc. 6.61). 13 Exanple 2. Synthesis of

0, 0-di - (7- met hoxycar bonyl -i -octanoyl -1, 4- 25 di hydr oxybenzene). 20 grans
(100 nmmmol e) azel dycondpérdased onrisnte efsaces. The idrtestd penctration of bpwompositicar a

: d of 5h i
R B R T T e
chl ori de was the undsetlmmgya)@rsoqefpbdslﬂnt dheg tlgr mmm@mmt)fnhglus)enmwmsoqw none

at room t enper at mpg o 0 m xture
was further sti rlréége dt?(%:ngl e‘ét?ﬁ:?elra ure alu? lfé%eog&{%lﬁ&t;&% %Tﬂgn pour ed

into 5% HC . §t \mbalender acted wi th net hyl ene chl ori de, washed with
wat er, dried and evap ted.. CF st.al | i atl an flron&to yene ?s?ve %7 —_—
grams’ (58 mole; yi of AAEASHiE ZIoBSHE Al B Y fBeiers liRepe Y Byrdermipgntly
conmpound V\Dhgﬁﬁﬁﬁ'@?lﬁsease which is the most common cause of hair loss in men. The hair

PCT/ 1 B97/ 01428 15
i was charact eri zedolgleRREYe AqRCTeased fenpitiyisy 1 DHjgnd 19 itg subsequent breakdgwn 41y
3.67, s, 6H, 7. 0%roductsAthich are thought to inhibit Hakogtpwh id.theytalph Eius, @fincrease

O TG o i, S B i b it ot M R REh and b
the course of 5 hguNgssi MrdrenidlfPecih hhy flssnamR) w&@@x[ﬁfcfe]asea\l@d‘elsaofm'
i 560 C water bath. SOCl[err] was distilled out and the resulting acyl

chl ori de was circulating idrgeny Bpyaacn Bey Sc@sﬁﬁ%ﬁn ERRe, &S, HW’r%qu none

at room tenper at kg drhhdrenal dysfunclSHINBL &xEseS&dnEéfnl e etcmﬁleraﬁﬁﬁﬁtk QR e xture
was further stirred at roomtenperature ho urs t hen poured

into 5% HC . |t wadrogsa indbe é%g%“ﬁwenﬁ’FHW%Wéh‘é h%fqllfées inhibity hair \ggavrtb @ndyi t h

water, dried;s eV‘%ﬁQﬁﬁél?Qes@[w lﬂﬂlﬁixeﬁs§v?ﬁdqé<ﬂﬁﬂosﬂi’oﬁ Bf B ilenfisiXBRRpected to
gi ve 9.5 granms (20 nmo yi el 0% white powder. The conpound was

characterized by eRmivalycrefyee tNNRﬂO\Iﬂ QinH??t therhain flficles, 3Bus yeducpion vall53, ¢
2H; 3. 6 GecrSase mﬁzbﬁﬁm JBH &te bailerdB2, dd, 4H and IR 3458,
2943, 1740, 1510, 67, 1223 11409. 15 Exanpl e
4. Synthesis of di-re#natper @PPE‘Pt&féhe ipvensian is Amethe jof grating aggrtpular skin 3
mol e) was di ssol Y dotho8 CordprRind ap'BfebiWeSRRuaNiARE de in a 25
m f|as€\{s§§h&} 9% H%m? 1 gaf;g%m cr ori de vente The SOPUtI on was
cool ed over ah-i cempound mixed wathie pmaca@t}qallb lt egsmgticallp ageeplableagie tqythe 1. 5
nmol e) . was added n rr was
stirred for 2 hoﬁ#g&a? Eﬁ%%oﬁ?‘% (c\om%osn{ ﬁrcém% Lh&gpeu;m‘% eﬁ&%ﬁ%@‘&wﬁ%ﬁfo m
5% HC /i ce. The mbyd mamowas dmttrr@fdtxemvsnttqnne"@le\mtuhl ¢ffectivel ammint may vary

chl oride and the Jorgani ¢ hase. i.$. onat and wat er,
dried Flllle%%anér'il s?uﬁ]psal‘}fc%’ Y&?gﬁggh “%&&gugé?%[ Lﬂgl" Q&FﬁQ{B Y was
purified on a si Icomamglated that compositial having (I.t%-)ﬁﬂ%l @veﬁBhSPgrvol\(rﬁh) Tnaynnl wsed

yield = 46% .. The co und S Y. 12H
1316 m B M Ackgraapte i the iggentign gﬁ%‘@ﬁ Eml‘%’%g R agpl\{h%ﬁq"ﬁgl? topthe
2.30, t, 4H 4. 72ffetd¢d !lrbb By0'topical"24gpliGitiOn 65 that erm @dpsed h@¥in itlis rBédnt

directly spreading or laying on the epidermal tissue. The application may be made

by rubbing, by using medicated pads or by any other convenient means. Due to
the very low toxicity of the compound of the invention, oral, nasal or parenteral
300  administration of the agent is also applicable.
The novel compound of the invention may be prepared according to

methods known in the art. Ester synthesis from carboxylic acids and their



6.63, t, 2H Exanpl e 5. Preparation of an

ant i acne/ amvioyghgesshei c | otion. 10 grans of di (et hy. 7101428
salicylate)azelate is dissolved in 10 m ethanol and 90 m P to give
a clear, colorless solution with viscosity <100cps. 30 Exanpl e

6. Efficacy of di(ethyl salicylate)azelate (109 in the rabbit ear

acne nodel. Three mature nale al bino rabbits were treated as follows. The
external ear canals on both ears were treated once daily for five weekdays
for three WO 98/ 20834

PCT/ 1 B97/ 01428  derivatives is well known to those with ordinary skill in the art. A carboxylic adi6

reated v th ant iS048 FL G i & ledretlad A om0 8 oS for

t hr ee We edesirathdstee afid1@atep priwi dcﬂ Iestide ﬂerm&ck at othér sultibleadridtieont r ol .
Exci si on bi opsi es

n fromboth,sides at the end of three
weeks of treat nerd€g *Pﬁ%lsﬁ‘ewé'ﬁém) ot { fogube fqid T"Bfﬁﬁq ?f&ﬁcn Todyge; the
secti oned andsst aicgiesd ostet. NF&t DRdict. of Eiter synthesigttidreader is direcR@ i Voiliawad
conpact hyperker at osi,s %f Iheéﬁgbaﬁﬁ)us ducts. These were judged to
be noderate exan‘gﬁ!ééﬂ%ﬁ—%%% Bte h distortion of the follicular
i nf undi bul um H¥e @8N pled\brle ilhiir@Gvel dfRRd Gidse@BinSentib) Waithot Nar ked
reduction of the conedones., A few follicles showed a small anpunt

of residual hor n BTtttz ey dimitations therqognse and not conpact The comedol ytic

ef fect of di(ethyl salg, QM&Il@tle) ﬁﬂ&bﬁi @fmnedwzc aczd &iq‘@?@fh% Briofyiidkemsf f ect
of 0.025% Retin A Crear; %/ p}l r}éagy‘?‘agnnﬁj

nf |
resul ti ng frofn t rester false: tasmed herein “dx(ethyl sahcylate)gp&q%’p S0mmeplg ethy! sglicplate is
irritation test. d-m&lv&i){nl D dﬁfe'xﬁ’@%x@@néckrﬁakk ed thh 8, nitr Hllﬁl‘é'fjar}do t he

skin of a human subject for 48 hours, usin standar skinirritation
‘test chanbers (0. o@zletg f hecspiuion is cooled to 0 °C. eleq))l chlgngei(40 awxhgle) is added

salicyl ate) azel atc@cz;f‘égaoom lh@ﬂx}h m%réﬁ@gt*(xﬂg | fpd 'r:cgiuon m;xturﬁ 15/%%8% nol 1:

1; m Xt ur e % azel al c aci d 11%
sal i cylic acid hours at rqeg0Bmperstues %ﬂd)therdwml lv@d?oPrmlFSE’@‘Wd)O/TbQ h@m;ﬂe 13_ 1;

d 20 li I
SP the c hanber s aﬁggciéd ggﬁ %gfeﬂlg{}gés l?igl:t}deeﬁ?] ?ﬁi%hm%ghaﬁ%lssvimy&f)& bt>ve
any skin reacti orsodlamtbltarbugatb rendrveten ang pyapomataddn gk aciischusr off- Maltq:)bmdedao or
di (et hyl cf&(wtaé %Lﬁ%e%' Gt aeschah§1 @&Lﬁ'tn?‘?zkzﬁg t:‘?' 8};}’&# L&l -nd2Se

pr odr ug- corrponents ( response | hel udi ng
noder at e er yt hensjuest. |Ig)hatthaquratadldnd ot oversight withif9 mlikexane to give 11.6

Exanpl e 8. Acute der él Céot’/wxe{df h&ﬁ%gﬁp? ?El{)h ThfS & sggsgf ,]Ihhl s study

was to eval uate he a ute po’t en at1on e’f sk n
follow ng theo compouxtd@pﬂs@h#raﬂggbd bpiNMR and IRl Néﬂh}/%-@@#,l m,leH e63kzel at e,

ot hod, as. descr i46ad PnEh g s 10, o4tk Yol 2 g S 3 bner) 0 °°

sal i cyl at e) azel ati@57,10% arsoea%a dl2§33d|1983d1|4®1 IREE- /0716t IHiermdntal addlysis: C or

t he vehicle al ong pp SKi three rabbits for 24 hours.
Rabbi ts %F%i@%c éédﬁsl%'{ é?gaféfgg fnirritation 1, 24 and 72
hours after t he r enov gkarfdle 2. Synthesis of o, 0-di-(7-methoxycarbonyl-I-octanoyl-1, 4-

25 dihydroxybenzene). 20 grams (100 mmole) azelaic acid monoethyl ester is added
dropwise over a period of 5 hours into 24 grams (14.7 mmole) SOC1, over a 40-50
C water bath. The SOCI, was distilled out, and the resuiting acyl chloride was
slowly dropped into 12 grams (110 mmole) hydroquinone at room temperature with
magnetic stirring. The reaction mixture was further stirred at room temperature for

30 16 hours, then poured into 5% HCL. It was extracted with methylene chloride,
washed with water, dried and evaporated. Crystallization from toluene gave 17

grams (58 mmole; yield=58%) pale-brown solid (mp = 53-56 *C). The compound
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the test solutions. Throughout the study, no signs of skin irritation were
observed. Based on the current protocol it was concluded that

di (ethyl salicylate) azelate is a non-irritant agent.

Exanpl e 9. Acute subcutaneous toxicity limt test. Five male and five 5
femmal e 1 CR m ce were adm ni stered subcut aneolsly 2000 ng/ kg of di (et hyl
salicylate) azelate, then followed up for fourteen days. toxic effects
wer e obs 8Py Brradirzad R MR h MR b ind -t @ﬂ@%@%l‘\ﬁﬁﬂ%ﬁ? beftod,
indicating that di@etow; 7.07, s, 44, salicylate) azelate may be regarded as
non-t oxi c. anpl e 10. Sebolytic effect of di(ethyl

sal i cyl ate) azel ate. ThExamplad. Synthasis elcoré/-memroersberphbo@anopkl.én of Exanpl e
5wastopica||ya i who
| had oily skin pri or tog{b%}gzg?ﬁegag{-%sltﬂo%l °le azelam acx&%foﬁ&ﬁéﬂyl%te?‘m usi ng
. "Skin Tester, SVbddiopgisezaer the vBurse of 5 heprs inio 24 gxaa:el()4 bmnmie)tS@Clz over a 40-
t r eat ment and 14 day, el t Q[ﬁﬁ e e was
223 uni tgé1 ?;y%i&ga alofgcgﬁ:]lz%'r s%{sﬁﬁ e@ggﬁ%s\}l&i&ég‘@f%@ d%é\%!'baldwe ks
of treatnent was ﬂeﬁly drofifged interf.§ g;mc(ﬁ@ asth)dxyd@qmnomcmt neim ®kiparature with
Exanple 11. Antip i | o i s dissolved
in 50t 2appk sfir TS epeo ttie R ik Brib U R Belelrs S5
- With stirring and16 hours, then fquéEBlFBHCls Iaddeektradthe with xiethyéene shipddé,ed t o
roomtenperatyre tlc t|rr a ied for 2
hours. 20 1y qleél v%%‘%itgé dﬁﬁd KBS uﬁq&tgl on ot Veefnééhlt %%%lflstoergpi‘exane to
proliferation. Thgwef9f5eghmsvf(20 mmole; yieldH40%) lwhite pavdee. Tt edmppehd twas and

di-retinyl azelate on, ce 4 | Lt S
tested in vitro ugkfaﬁﬁt h‘ghym %g’%y@@%hfﬁ é’i‘/sltogmz 32t bﬁbb 33, é’zﬁa
Cel | proliferati oBh6assay; 550, bdad bUIHS. 8% daf dHyeay TRS3458,02643 L7400 83 1),
culture were seedilg4 né éé Mﬁ:l plates, in 1 m DMVEM F12 nedium (G een H
25 (1978) Cell 484407 3 #h grom h factors and 10% Fetal Calf Serum

The cells wer Exantiislas withesik o?Z{-&Exﬁy}leéme SPaerch ar(&étxnunta96 80- 40%
conf | uency mas reached and

variouys te al s,
di ssol ved in et hap&tmel We\”%séa‘ B’&dl"hz\}?}lﬁmﬂ@eﬁfé i‘?”re] oride fn 225 ml;

final volume of OffkMquippétEwsR ARealeRim! BRSHARS veht. hﬂ{é%lu‘ﬁ&ﬂ RafEhEH dver GRRer O
cultures, for conparative values of ethanol cytotoxicity. par ent

cytotoxicity 30 ath. @zelapyd rhleridp ©c mb U345 g 5 mpplelowscadded W‘Fﬁé‘“ﬁﬁﬁ}cum was

replaced with freghipedirideaction mxxtur@ inla® ktirte@ fBcisl) h&dr?ﬁ‘t r@f)mtté}ﬁpérﬁﬁlte and then
materials. The cultures were further incubated for

! 37007 11.C.and 2805 GRS T Tt 00 e ARS8 SHEREE A5, e Wi e

(PBS). WO 9&{i@ff34d the organic phase is washed with sodium bicarbonate and water, dried
PCT/ | 897/ 01428

with magnesium sulfate and evaporated. The product was purified on a silica gel
column, to yield 0.5 gr. (0.7 mmole, yield = 46%). The compound was
characterized by NMR: 1.0, s, 12H; 1.3-1.6, m, 18H; 1.70, s, 6H; 1.88, s, 6H; 1.95,
25 s, 6H; 2.0, t, 4H; 2.30, t, 4H; 4.72, d, 4H; 5.6, t, 2H, 6.0-6.2, m, 6H; 6.27, d, 2H;
6.63, t, 2H.
Example 5. Preparation of an antiacne/antiseborrheic lotion. 10 grams of
di(ethy! salicylate)azelate is dissolved in 10 ml ethanol and 90 mi PEG400 to give
a clear, colorless solution with viscosity <100cps.
30 Example 6. Efficacy of di(ethyl salicylate)azelate (10%) in the rabbit ear
acne model. Three mature male albino rabbits were treated as follows. The

external ear canals on both ears were treated once daily for five weekdays for three



18 Cell nunbers were determ ned using two nethods: 1)

trypsi ni zatwowsndssy | owed by cell counting; and 2) fixatig 9.”@14 4 he
culture with p-formal dehyde 2% in PBS and - met hyl ene bl ue staining,
foll owed by extraction of color and optical density measur enent at
650 nm Both nmethods were found in good correlation, so that 1 5 aD
unit corresponded to 1,000,000 cells. 1C50, i.e., the concentration that
caused 50% i nhibition of cell prolifgration for each of the test
materials is presented in Tabl e 1. Cytotoxicity test.

Ker at i nocyte cel Iu&eksa\&t}ab%\&udewaﬁlaaﬂhl HydecbHilic Qinthérft @FSPt erhen one earl Wasmedi um
W thout the test materi tol % cqnf |l uen age 10
of medi um duri ng %GF8 W [?é‘ﬁ't‘ °gg %é SRET ggi{ynfyﬁg‘ﬁ? 8’83 $easi ng
concentrations OfwekhewhiRSthe d kd @k Seriétl @tdaaﬂﬁleatta)bort&m.eﬁx@iﬁwbi@bsxe’ﬂ C and
S Cgerr]. At the en t he mc*:bgér ﬁé gd the cultures were
washed with PBS Afsee taken from ﬁ@ﬁsslﬂ"éat theeng g "r‘?l‘ﬁ‘% Pt Leatmeptc dhess wese ng t he
above described AREDGOBmMALED Smi-serial sectiondd andtsjﬁﬁ‘ne@Qﬂi@t?HtﬁﬁtE Ot Qﬁ‘lfeatg@used
50% cytotoxicity is also pr esented in Table 1. Tab

denonstrat es t hatargishqwed;cagpacy hypegkeratomyoiihe é?lﬁﬁqo“% drstey Fhgse )"e@zléd@!iéo
are significantlye %B@ra@%&@rﬁ led BeddnRaAGe8 sthasiitohiah Af 8R! bB¥hbCinfifliuluth

i nhibiting cell proliferation. Mreover, their cytotoxic
concentrations wey demse @91110 Al fhgeenirogied rearstrpwed a markedieductiomf e t or v

concentrations, E&RARRLNG FREBIBAShoRiaR 51551? smaa:ﬁ |o@'r&xd%ﬁl' $brn b@Qhis was

Table 1: 1C50 (| nhi bitory concentration) ti;t ot oxi C concentrati on)
of conpounds!®f Haese ndmotepropact a¥kd %qm,edabma eﬁfm Oﬁéi(F yl salicydas¢)azelate was  Test

Mat eri al { RO

D -retinyl azel at P Jrﬁeog tt‘eeﬁfrfickﬂgpg%so/ %&gﬁ\/ﬂdea& Ofhed é& @%namry

. Di (ethyl salicyl sactjonzesiltingefrond U@ treptmegit. m\] 10 25 Azel ai c acid
1.5 nM 4 ™ 2. . ' i ' 1.5

™  ND Example 7. Hygran skiff irfation st ¢ iibobde A0 (01 ) were

24 WHAGplie® taOtha sKEDS e uman subject for 48 hours, usifig standagd sikamditarion

;:ﬁ;rglrjigﬁi gg: elsst erteBtoﬁlém\t/’\frf ﬁ0~54a£h. Lﬂ)g] -di carboxylic acid covalently |inked
' (1) 20% di(ethyl salicylate)azelate (400 mmole/ml), dissolved in PEG-
400/ethanol 1: 1;
(2) mixture of 7.5% azelaic acid (400 mmole/ml) and 11% salicylic acid
(800 mmole/ml), dissolved in PEG-400/ethanol 1:1; and
20 - (3) PEG-400/ethanol 1:1 (placebo).
Upon removal of the chambers and 1, 24 and 48 howrs later, there was no sign of
any skin reaction resulting from the application of either the placebo or di(ethyl
salicylate)azelate. The equimolar mixture of the prodrug-components (2) induced
an inflammatory response including moderate erythema, slight edema, and local
25  pruritus.

Example 8. Acute dermal toxicity/irritation test. The purpose of this study
was to evaluate the acute potential dermal irritation effgct on skin following the
topical application of di(ethyl salicylate) azelate, in rabbits. This test is a modified
version of the original Draise method, as described in OECD guidelines. 0.5 ml of

30 either di(ethy! salicylate)azelate ( 10% or 20%, dissolved in PEG-400/ethanol 1:1)
or the vehicle alone were applied to the skin of three rabbits for 24 hours. Rabbits

were examined for signs of skin irritation 1, 24 and 72 hours after the removal of



5 at | east one keratolytically active al cohol noiety, having the
formula, WO98/20834 [err] 15 PCI/IBI7/0MEfer ei n

nisinthe range of 4 to 12; mis in the range of 0 to 8, R is selected
fromthe group consisting of H alkyl, aryl, alkenyl, benzyl, OR', NHR',
CONHR" and COOR'; R' is selected fromthe group consisting of alkyl,

aryl, alkenyl, and benzyl; and Y is selected fromthe group consisting of
H; 20 al kyl, aryl, alkenyl, benzyl an# X 2. The

conpound of claim1, charact eri sed in that t he, conpound
liquid at 40[err Jtes test splutions. Throughout the study, npiigns @ Hataten wers qlpﬁqved

wherein the [err gl heeyrbd p?&b&m it was conclud® iR Vii(SRYINEEyR%e) abat 1. t 0 14

carbon at ons. The conpound of claim1l1, wherein the
[ err]-di car boxyl inen-gitant agent. rml ety conprises 8 to 10 carbon atons.

5. The conpound of g _gﬁ%l_?lmwg%ﬁ&hﬁnédﬁ@t&%&hmm & Wﬁxél@a@r?ﬁe conpound

carbon chai n backbone™Ts Sat ur at ed
of claimb5, wher éémale BER tick Werscdabmipered subcugneously 200hweks ohdi(ateylt hr ee

doubl e bonds. salicylate) azelate, then followed up for fourteen days. No toxic effects were
observed throughout the treatment and observation period, indicating that di(ethyl
salicylate) azelate may be regarded as non-toxic.
Example 10. Sebolytic effect of di(ethyl salicylate)azelate. The

10 antiacne/antiseborrheic lotion of Example 5 was topically applied twice daily to the
forehead of a woman who had oily skin prior to treatment. Skin oiliness was
tested using “Skin Tester, Model STC20" (IMS Ltd., Haifa, Israel) prior to
treatment and 14 days thereafter. Prior to treatment, the sebum value was 223
units, typical of oily skin. The sebum value after two weeks of treatment was 205

15 units, corresponding to normal skin.

Example 11. Antipsoriatic gel. 20g di(ethyl salicylate)azelate is dissolved in
50 ml ethanol and 50 ml water. The solution is warmed to 60C with stirring and
1g PEG-4000 is added. The mixture is cooled to room temperature and a gentle
magnetic stirring is applied for 2 hours.

20 Example 12. Modulation of keratinocyte proliferation. The effect of
di(ethyl salycilate)azelate and di-retinyl azelate on cell proliferation and cell
viability was tested in vitro using human keratinocyte culture system.

Cell proliferation assay. 50,000 human keratinocytes from secondary
culture were seeded into 24 well plateé, in 1 ml DMEM-F12 medium (Green H.

25 (1978) Cell 15:801-805) with growth factors and 10% Fetal Calf Serum. The cells
were incubated at 37 °C in 5% CO, until 30-40% confluency was reached and then
the various test materials, dissolved in ethanol, were added in volumes of 0.1-20 pli,
to final volume of 0.5 ml. The same volumes of ethanol were added to control
cultures, for comparative values of ethanol cytotoxicity. No apparent cytotoxicity

30 was found up to 40 pl/ ml ethanol. The medium was replaced with fresh medium
prior to addition of the test materials. The cultures were further incubated for 3
days at 37°C and 5% CO, and then washed with phosphate buffered saline (PBS).



7.  The compound of claim1, wherein the carbon chain of the a,
[err]-di carpg¥yhdsss acid noiety is linked to a hydrocarbon suRstigotgias
8. The conpound of claim 1, wherein the carbon chain of the a,
[err]-dicarboxylic acid noiety is substituted by al kyl, aryl, al kenyl or
benzyl gr oups. 9. The conpound of claim1l
wherein said [err]-dicarboxylic acid 15 Is selected fromthe group
consisting of adipic acid, pinelic acid, suberic acid, azel ai c
acid, sebaic acid, 1,11-undecanedioic acid, 1,12-dodecanedioic acid,
1,13-tri decanediayllmumb'm veanel ddterininedessingivcemetiipds: ¢) aypsinization, followed by
10. The conpouy cl r r 0
conprises azel ai gﬁj mgn ’aa“rdnzjf ﬁx%o% &}tﬂe%@k‘%[[“g{h Fle con%@é ({ ﬁ*ﬁﬁ{;%g
wherein said kemgtinilletieithal stainiagt follewed by extraction oDbuwlbr angi cgmyalcx:tm;)m ses an
ester, anhydride or am de |vat v salic

derivative ther yyent at 50wt B & met& $ wer f?)‘ﬁ’grlf‘r&e%%f’?rﬁeg?m&r g‘étn{at i C

conposi tion, s coQm hﬁxlt B&responded to 1,000,000 cells. ICSO 1 e., the aortcbmfaupeman eadsky

ef fective anmount_of a_conp rising a or ster of
an [err], [err]? efmlahlb&ewqfeelge{ Erofigy fF Raahnrd (B fest maGHAF isesegied n
keratol ytical |y tggfijve al cohol moi et y, having the fornmula, 5

COOX err] 10

Cytotoxicity test. Keratinocyte cells, as above, were allowed to proliferate

in medium, without the test materials, up to 100% confluency, with one exchange

10  of medium during growth. Confluent cultures were incubated with increasing
concentrations of the test materials in ethanol for three days at 37°C and 5% CO,.
At the end of the incubation period the cultures were washed with PBS and
measured for remaining attached cells using the above described methods. LC50,
i.e., the concentration that caused 50% cytotoxicity is also presented in Table 1.

15 Table 1 demonstrates that di-retinyl azelate and di(ethyl salicylate) azelate
are significantly more potent than azelaic acid and salicylic acid in inhibiting cell
proliferation. Moreover, their cytotoxic concentrations were 6.6-10 fold higher than

their inhibitory concentrations, rendering them safer than free azelaic acid.

20 Table ] : IC50 (inhibitory concentration) and LC50 (cytotoxic concentration
of compounds of the invention, azelaic acid and salicylic acid
Test Material IC50 LC50 Safety factor (CD50/ID50)
Di-retinyl azelate 15 uM | 100 uMm 6.6
Di(ethyl salicylate) azelate | 0.3 mM 3 mM 10
25 Azelaic acid 1.5 mM 4 mM 2.6
Salicylic acid 1.5 mM ND NA

‘What is claimed is:
30



where n is in the range %4to 12 ‘misin the range of 0 to 8 R' is

sel ected WO98/20834rom t m g of H alkyl, aryPCT/HREM2B,
W HH'IH"M]? R' is selected fromthe group

benzyl, OH, NHR',

consi sting os al kyl, 15 ary , &l Kenyl , and benzyl; and Y is selected
§fromthe group consisting of H, al kyI , aryl, al kenyl, benzyl and

X; and a pharmaceutically acceptable carrier.

13.. The pharnaceutical or comestic conposftion of claim 12, 20

wherein said [err], ;err] dlcagb é&h% acid is selected fron1the group of
adi pic acid, ﬁé??? Her ™% i c acid, azelaic acid, sebacic
acid, 1,11-undecanedap ugo-aﬂmﬂoxyhc acid covalénchﬂ(bdemngd 0 esteralsond, with at

1, 13-tri decanedi oi 14- te ecanedi oi.c aci d. 25
T4 The: phar et pee esralpoceli At AoBAGBERDr Bivics the farmlan >

wherein the [err], [err]-dicarboxylic acid conprises azelaic acid.
15. The corrposiéb%kof claim12, wherein the conpound is a liquid

at 40[err]C 27

16. The conposiilon of cl aiXe12; \ nthe [err], [err]-dicarboxylic

acid carbon chai nlbackbone is unsat 17. The

conposi tion of cggk%yﬂ6 wherein the backbod% conprises 5 about one

to three double 18. The conposition of claim 12,

wherein the backbpne of the [err], [err]-dicarboxylic acid noiety
19. The

Is linked to a h rbon qu5L+L HOm —R
conposi tion of cﬁ?ﬁz wherei n tf}G B)zg?:kbone of the a,

[err]-dicarboxylic acid noiety is substituted by al kyl, aryl, al kenyl or
benzyl whereUpis.in the range of 6 and 12; m is in the range of 0 and 8; R’ is selected

5  from the group consisting of H alkyl, aryl, alkenyl, benzyl, OH, NHR”, CONHR™
and COOR"; R" is selected from the group consisting of H, alkyl, aryl, alkenyl,
and benzyl; and Y is selected from the group consisting of H, alkyl, aryl, alkenyl,
benzyl and X,

10 2. A compound, comprising:
a mono- or diester of an «,w-dicarboxylic acid, wherein the ester moiety of

the dicarboxylic acid comprises a keratolytically active alcohol.

3. The compound of claim 1 or 2, wherein the a,w-dicarboxylic acid

15  moiety comprises about 6 to 14 carbon atoms.

4. The compound of claim 1 or 2 wherein the o,w-dicarboxylic acid

moiety comprises 8 to 10 carbon atoms.

20 5. The compound of claim 1 or 2 wherein the o,w-dicarboxylic acid

carbon chain backbone is unsaturated.

6. The compound of claim 5, wherein the backbone comprises about
one to three double bonds.

25
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20.  The pharnmceutical or cosmetic conposition of claim 12, 15

oring. . waskmss oy TG or ot o7 - Phet® Terae e

par a- di hydr oxybenzene, oft ho-,* neta-, and para- hydroxytol uene and

derivatives thereof. 21. The pharmaceutical or cosnetic
conposition of claim 12, 20 wherein said keratolytically active

al cohol conprises an ortho-, neta-, and o par a- hydr oxyal kyl benzoat e.
22. A pharnmaceutical or cosnetic conposition, conprising:

a therapeutical ly efff ect Thecanpuuid of tlaiin ¢ WFROWhdeia AP drborchain e v,c25

or diester of an [errll, [. rrl-dlcarb‘gxylic acid, wherein the ester
conprises a r etdiggEhoxylic acid moleiyislinked fo g hydrocarbopowbptifientof - and

a pharmaceutically acceptable carrier.

28 23. The conposition of claim12 or 22, wherein said

t her apeutical |y 8.  Thy eupnqupd ofplgimt as2 whereindbspRsberchabngfithe eo-an
amount effegti xVECRLd Sehddy is substitu ' 68, alk benzyl 24.
The phar macgut ?agca tQ’(’){%lcosmst iégy§:so$rl#psolsit?.ciI g%gf()i§,’gfyg1%1?l or eZn%y groups _
wherein said therapeutically effective amount of said conpound conprises an
anount effective togtrea @&ﬁ%:ﬁ ' ' : |l ect :group
consi sting of hyper Iz'er at ?‘%‘?zat | oné gﬁ%g’l} tlﬁué’%ho‘&/’geg%lﬁtsglg O_g’%r%%ﬁgrg’xgg% Irllégﬁrlrslg
excess selseserd frometbe graup eonsisting eifiadipici avids pirheliv, acith suheriophidt assbdc  or

I ncreased 10 . Sl ter | t erone.

25 Compounadeidy sHREY B, PPl RN ME A Sdlaftlb Rl B8 832 012
plurality of derideztedivie aad hyd Hid4-tetmdemnaieindsidwhen del i vered to a target

site of the skin. 15 26. Conpositions of clains
12 to 24, which are functional to rel ease a plurality of

_dermat ol ogi cal | y-actiove Therpompodsd ohelainglelor 2 ivbereirpsatd o,w-dicarboxylliaragidt site
of the skin. 20 27. The conpounds of any of clains 1 to

11, for use inc?rpggfefﬁéelaic acid.

15 11.  The compound of claim 1 or 2, wherein said keratolytically active

alcohol comprises salicylic acid or a derivative thereof.

11a. The pharmaceutical or cosmetic composition of claim 13 or 14,

wherein said keratolytic alcohol is selected from a group consisting of ortho-,
20 - meta- and para-hydroxybenzoic acid, ortho-, meta- and para-hydroxyalkylbenzoate,
ortho-, meta-, and para-dihydroxybenzene, ortho-, meta-, and para-hydroxytoluene

and derivatives thereof.

12.  The compound of claim 9, wherein said keratolytically active

25 alcohol to comprises salicylic acid or a derivative thereof.

13. A pharmaceutical or cosmetic composition, comprising:
a therapeutically effective amount of a compound comprising a mono- or
diester of an ¢, w-dicarboxylic acid, wherein the ester comprises a keratolytically
30  active alcohol; and

a pharmaceutically acceptable carrier.
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compri i ﬁgZSSL,,S‘,L;"L?%.SeJJHIIIUHIIIJIIH[HMJl]llll[err] >E O cmons ¢
acid, wherein the ester ¥ of- the #i carboxylic acid conprises 25

a keratolytically active aI cohol for the manufacture of a pharnmaceuti cal
conposition in topically, orally or parenterally adm nistrable form for
treating dermatol ogi cal disorders, said conmpound having the forml a,

[err] 5 where n is in the2tange of 4 to 12; mis in the

range of 0 to 8, R is selected 10 fromthe gr.ou nsi sti Qf H,
al kyl, aryl, al kenyl %ben}}s Phagmacenjigel or cosmetic °°"‘§N‘4F§P f; “Cfiﬁ" T s
sel ected from t RgaqH QLifkcaRRRFHESAdid &fecﬁhiﬂdm the group consﬁfiﬂé of adikie %ﬂd; and
benzyl; and Y is selected fromthe ?rou consi sting al kyl ,

Ky
aryl, al keny!| , Ipémeligt acidh quberic acidpazelaic acid, sebacic goid, . lfrwedee@édrefc asichilph 228,
wherein the der %B&Lu?%‘uﬁ@hcx&i Ejgﬂfcdngdmlc acid and 1 14%&GddBnedioic acid.
hyper ker ati ni zat1 on, hypert roﬁ y O e stratum corneum excess
sebum secret$on, m crobl al inf ect i on, dermat ophyt oses, or increased
conversi on of testostgron ster . 30.
The use of claim 28, tl\%nergh 8’% ﬁ&‘i??% n'}egal% osmé.'eOf?l%’m 13 or 14,
sel ected from amrexmdhourohdxem\boxm:crmidl ¢0|nm,nsel=amraw‘ dcid.psori asi s,

i cht hyosi s, Rosacea, hirsutism hypertrichosis and androgenic
al opeci a. 31. Use of a nono- or diester derivative of
an [err], [err]- d| caﬂboxy’u‘he:plﬂﬁnaceutxcal ac wi;nwhercempomﬁm eﬁélam ®bety,

conpri ses a kerat.ol rtﬂf acture of

S oroa t [T St el ke mbEndl f Srlovsea bfe 4 wropp copsiyipg of

meta- and para-hydroxybenzoic acid, ortho-, meta- and para-hydroxyalkylbenzoate,
ortho-, meta-, and para-dihydroxybenzene, ortho-, meta-, and para-hydroxytoluene

and derivatives thereof,

15 17.  The pharmaceutical or cosmetic composition of claim 13 or 14,
wherein said keratolytically active alcohol comprises an alkyl derivative of ortho-,

meta- and para-hydroxyalkylbenzoate.

18.  The composition of claim 13 or 14, wherein said compound

20 - comprises two keratolyticall& active alcohol moieties.

19.  The pharmaceutical or cosmetic composition of claim 13 or 14,
wherein said therapeutically effective amount of said compound comprises an
amount effective to treat dermatological disorders selected from the group

25  consisting of hyperkeratinization, hypertrophy of the stratum corneum, excess
sebum secretion, microbial infection, dermatophytoses, or increased conversion of

testosterone to dihydrotestosterone.

20. A method of treating dermatological disorders, comprising:
30 administering topically, nasally, orally or parenterally a therapeutically
effective amount of a compound comprising a therapeutically effective amount of a

compound comprising a mono- or diester of an a,w-dicarboxylic acid, wherein at
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- di carboxylic acid acrdss a dernal |ayer. 32. The use

- accordi ng tvp %}ysgj cla nmrei n the 30 C PR REssh s

. derivative conpounug“iml‘mnamu y clains 1 to 11.

£ 30 The fusé of claim28, wherein the conpound is a
liquid at 40[err]C. 34. The use of claim28, wherein

. said dermatol ogi cal disorder conpri ses der mat oses.

35. The use of claim 28, vvherel n said a, agerr]-dicarboxylic acid is
selected fromthe group consisting of adipic acid, pinelic acid, suberic
aci d, leasebr aiccduol nipiesvatfahe: said iester coniptisesnlieratnlyticaliycactive aicohol

1, 12- dodecanedi qi ¢ |% dderma’t]]o Egllddecdanedl oic acid and

1, 14- t et r adecand@2SFE® &a&mg sal ological ISOIAEL.36  The use of clai m 28,

wherein the a, [err]- dlcarboxyllc aC|d conprises azel aic acid.
15 37. The use, of 8, wherein, the a, .
[err]-dicarboxylic adid cArBghed oftreatmg 3"‘8%91?5“@&&56'5?1’@ FUNRIYEEL ur at ed.

38.  The usg of cl alaﬁfn%g twﬁla%érmub@@xgmammuhsesa adaptun@ne
to three doubl e bonds The use of claim 37,

' wherein the car [SmPHERK BékPFéaRSF“‘iaHﬁ effectivg apount of a mono- ofdiesiep 8k p&d-aci d
noi ety IS substigdibsachy iy add, WHFRE 8 10R0 oRd BIRSHA Wity of the said ester compréSSes a40.

The use of claim 37, vvherel n the carbon backbone ot the a, [err]
di carboxyl i ¢ acikeratedytically pefive glssholttothaiaffaptediarea | aryl, al kenyl or benzyl

groups.

10 22.  The method of claim 20 or 21, wherein said dermatological disorder
is linked to hyperkeratinization, hypertrophy of the stratum corneum, excess sebum
secretion, microbial infection, dermatophytoses, or increased conversion of

testosterone to dihydrotestosterone,

15 23.  The method of claim 20 or 21 wherein said dermatological disorder
is selected from a group consisting of acne, seborrheic dermatitis, dandruff,

psoriasis, ichthyosis, Rosacea, hirsutism, hypertrichosis, and androgenic alopecia.

24. A method of increasing penetration of an &,w-dicarboxylic acid
20 - across dermal layer, comprising:
applying a mono or diester derivative of the a,w-dicarboxylic acid to the

dermal layer, said ester moiety comprises a keratolytically active alcohol.

25. Compounds of claims 1 to 12, which are functional to release a
25  plurality of dermatologically-active compounds when delivered to a target site of
the skin.

26.  Compositions of claims 13 to 19, which are functional to release a
plurality of dermatologically-active compounds when delivered to a target site of

30 the skin.

27.  The compounds of any of claims 1 to 12, for use in treating
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41.  The use of clai m-28; V\/nere'i"h sal d keratolytic al cohol is selected

froma growo e2083st i ng and par a- hydr oxyal R¢IrIBITAddASES,
31 ort ho-, M hydr oxybenzene, ortho-, neta-, and
par a- hydr oxy e and* desrl vatives thereof.

42. The use of claim28, wherein said keratolytically active alcohol 5
conpri ses an al kyl derivative of ortho-, neta- and

par a- hydr oxyal kyl benzoat e. 23 43, Use of a nono- or

di ester of an a, [er o%gf ar aoxyl ic acid, wherein at |east one of
the said ester ieal disgraES o) ytical |y active al cohol noi et y,

conprises a retinol noiety or derivatives thereof for the manufacture 10
of a pharmaceuti cal conpo ition in topical]y, nasal I%dhoral |y

parenteral |y 8. adHshiot & cqmpeund somprising a mang-j 4 gligster ﬁﬁ?%l“d’@l cal

disorders in a gedb®§liciabid"WRékein the ester méiBGT Fqhe dicarboxylic ac1d compnses 44.
Use of a nono- or disali cyI ate ester derivative of apn a, [err]

di car boxyl i é ackeyatelytically sctivsgleehel, fpethsimanufastisg,ef 2 PWS?““Fﬂ&o@QQPH@"
penetration of Hhgniedlyl 6l Gr ParefterhRll i MAkdiMRbRCHOARS R teRiHERderma@bfgical

45, Use of a corrpound conprising a mono- or diester of an a, [err]-
di carboxylic acdlisordegher ei n t he ester noi ety of the dicarboxylic acid
conprises 20 a keratolytically active al cohol, for the manufacture of
a pharmaceuti cal conposition in topically, orally or parenterally

admi ni strabl e form 29r The use of clainead,i wipren sher dhemstobigicahdispridenis divkedous
uni-t. 10 to hyperkeratinization, hypertrophy of the stratum corneum, excess sebum
secretion, microbial infection, dermatophytoses, or increased conversion of

testosterone to dihydrotestosterone.

30.  The use of claim 28, wherein the dermatological disorder is selected
15 from acne, seborrhoeic dermatitis, dandruff, psoriasis, ichthyosis, Rosacea,

hirsutism, hypertrichosis and androgenic alopecia.

31.  Use of a mono- or diester derivative of an «,w-dicarboxylic acid
wherein the ester moiety comprises a keratolytically active alcohol, for the
20 -manufacture of a composition for increasing penetration of the «,w-dicarboxylic

acid across a dermal layer.

32.  The use according to any of claims 28 to 31, wherein the compound
or derivative is a compound according to any of claims 1 to 12.

25
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