WD 03/ 045893 PCT/ GB02/ 05305 - 1 Double Esters This invention relates to
certain double ester conpounds, their preparation and their use, in

parti cul awolwg/osssps cal , oral or parenteral adm nistration PaI/GBWRI0B3StI CS Or
in the treatnent of cancer. Various al kane-di carboxylic acids are known to
have biol ogi cal properties useful in §{herapy and prophylaxis. One exanple
of such a dicarboxylic acid is the |linear al kane-a, u-dic'arboxylic acid
known as azelaic acid (C9H16(O4 - nonanedi oi ¢ acid or heptane-1,

7-di carboxylic acid). The pri digal use of azelaic acid is in the
treatment of acne where it is gg%¥F§§§f§%¥%%¥|y in the formof a 20% cream
(e.g. Skinoren(r), available from Schering AG Berlin, Germany). Topica

appl i cation of azal, loyaﬁgqone&eigggtseegrggugfnk&@ﬁi@' ggiion and to

reduce prollferatlon r opi oni rrumacne, i XAt bits both
anti - |an§@ﬁﬁ@@m@8an@h§hrlErépﬁﬁaﬁﬁ@peﬁﬂde@hekbr@@aer1n unllke many

ant i bi oti Carichi AA8s BY thQLEﬁ@ baeher bal pat&st StANCLamih] Hi £2L 5 @Hud' es
have shown azel ai.c .acid to have _other beneficial therapeutic effects. Thus

for exanpl &8 @Ptﬁ§1P§PS?|QEI9neFP€cFF§@tWﬁnFh%ft?%%ﬁﬁﬁnt of papul opust ul ar
rocasea, |n t he viardatugeat kahe - hypakbbgyﬁm&aétﬂﬂs &be ANt | BaChevd al

agai nst a | acoccus eg%gernidis d St | ococcus_aur n

antlnycotl §3§%PC5 aPhsP ﬁﬁFdESEFBECéﬂs %%%%Yd%n 9?5%9%¥§?XF?tyrosporum
oval e and Qge&i esemppecipéssufh Erﬂéhaphykgh;camd1®51anth@tlimm@r agent or as
an enhancenf, ¥}9¢8£b@k5¥x9ﬁ at bet gaphls ﬁaggengﬁgg%s the treatment

of androgeneti c al opeci d . wever azelaic aci as re atlvely | ow
efficacy |chﬂmﬁncaﬁnQW%QQQﬁﬂﬂc(ﬁc%ﬁnﬂi (eptafgi-éh 7rddserbrryildc present in

the very hikghggoncentr gtk RArof m@8¥ehn LBe ofonpEILi @l hyi@vas| abl e creams -
most derna%%Fo%reatment of acne where it is applied topically in
the form of a 20% cream (e.g. Skinoren®, available from
Schering AG, Berlin, Germany).

Topical application of azelaic acid helps to
normalise keratinisation and to reduce proliferation of
Propionibacterium acne, i.e. it exhibits both anti-
inflammatory and antibiotic properties. Moreover,
unlike many antibiotics, it does not induce bacterial
resistance.

' Clinical studies have shown azelaic acid to have
other beneficial therapeutic effects. Thus for example
it is relatively effective in the treatment of
papulopustular rocasea, in the treatment of
hyperpigmentation, as an antibacterial against
Staphylococcus epidermidis and Staphylococcus aureus, as
an antimycotic agent against Candida aibicans, Candida
glabrata, Pityrosporum ovale and against species of
Trichophyton, and as an antitumor agent or as an
enhancer of cytotoxicity of other anti-cancer agents, in
the treatment of androgenetic alopecia, etc.

However azelaic acid has relatively low efficacy in
topical treatment of acne (for which reason it is
present in the very high concentration of 20% in the
commercially available creams - most dermatological



WO 03/ 045893 PCT/ GB02/ 05305 2 <creans contain |less than 5% of their active
ingredient) and |local adverse effects, e.g. a burning sensation, are not
uncommon.wWOal&ise3 aci d noreover has rel atively poor biol egiraasozopoake and
bi oel i m nation. properties. Thus admnistered topically only about 3.6% of
the dose is absorbed, while admnnistered orally only about 60%is
absorbed. Furthernore 60% of absorbed azelaic acid is excreted into the

urine wt fdrfbaltl?s fmﬂtSaidnTn@s% it&;ahhlbl% a;m&&&bi&xﬁradﬁﬂﬁzreo?&g@ﬁwiﬁrﬁf) ]
presentin ai ¢ aci in ti.cul ar ways ich wou enabl e t he
required %éeosca‘;ncﬁ Vréﬁsreeftpﬁerﬁts[’i fed 1 & R SIS Fhs Féen
proposed twtadmaumsiaer. azel ai ¢ acid and other dicarboxylic acid drug

conmpounds in t m af .. | e ol ens; (A e no reports of
such esters ag%éé\%l?g%ﬁelglh@gn%)nstré%e%"dq%\g%\ﬁg\ygl%g:ﬁ%ﬁ%{:i al properties,
i ndeed W Iderlssii @l alptakep@ncdediiaeldmimat ipsy paoplertize:. 252ues53 (1990)

that azel Qiqmiafi St BHELSpidA IPLHSPIMRM guisned R Sl W have now
surprisingly found that al kane-, di carboxylic acid double esters have
i mpr oved pﬁ%@%ﬁ s WHidiSa e i S h I RSV ioCd Wb GRAYE: 688 d S tsel f. A

doubl e estaysdrdeal t errant$ednicdte & 0coMToWdor®@d aizellad ARcid is

acyl oxynet hyl oxycar.bonyl_.aroup _and .such onpounds are also referred to as
acet al estegfzge%él gtu Itgl%es IgLrneolez_‘glenailé cI'd®i's “known from the

literature as dineast idvattdusf or deedh dgen ipgrowiede ways lifeach conpositions -
L5 L e pela ko e Lo ge B tEen:
phar maceutr@gl auttile pautresd AosRees Pad/efe taspérentha inegeird ¢ provi des
acyl oxynmetdaduest.ers of C6_14 al kane-di carboxylic acids, or
physi ol ogi cal | ¥[tt %a%r bele% Sﬁ)?flotpsés%rd %Sét (aala?nitnqesq:%%f azelaic acid and
other dicarboxylic acid drug compounds in the form of
their esters; however there are no reports of such
esters as having been demonstrated to have beneficial
properties, indeed Wilkerson et al. reported in Arch.
Dermatol. 126: 252-253 (1990) that azelaic acid esters
did not depigment guinea pig skin.
We have now surprisingly found that alkane-
dicarboxylic acid double esters have improved properties
relative to the alkane-dicarboxylic acid itself.
A double ester is a term used for a compound
containing an acyloxymethyloxycarbonyl group and such
compounds are also referred to as acetal esters.
One double ester of azelaic acid is known from the
literature as an activator for hydrogen peroxide in
bleach compositions - this is bis(1- (acetyloxy)ethyl) -
nonanedioate (see EP-A-125781 and EP-A-122763). This
double ester is not however described as having any
pharmaceutical utility.
Thus viewed from one aspect the invention provides
acyloxymethyl esters of Cq,, alkane-dicarboxylic acids,
or physiologically tolerable salts or esters thereof,
for use in medicine as therapeutic or prophylactic

agents.



for use in nedicine as therapeutic or prophylactic agents. WO 03/045893
PCT/ (B02/ 05305 3 Viewed froma further aspect the invention provides
acyl oxymewbyB/ioespers of C6_14 al kane-di carboxylic acids, PorhaBo2obzn

bi s(1- (acetyl oxy) et hyl ) nonanedi oate, and physiologically tolerable salts
and esters thereof. The term acyl as-used herein nmeans a group attached
via an oxo-substituted atom preferably a carbon atom e.g. a

car bonyl - at t ach@tlegedupromhe &tothertaspdet lae bDMydnii @up e it er abl y

car bon but ; E.£&. th rm..acyl ox thyl " .may include
al koxycar b%%??g%ﬁ%{:ﬁgﬁ %%g?%e()fco%ﬁu% }s{ggﬁe-fﬂﬁgaﬂ) \}fégi?lco Cﬁji%’ +acyl group
pr ef er abl yotbarathan2big (16 (acarpbexyl efsyl Menahddiheatth carsbxyl i ¢ aci ds
used int C ol Nt i ' ids, in

parti cul a?ﬁh?}%gtégeéighg?fgatrc%ggf/%%e g%l%lgs _C%Ig%gécl a ?%%é%%r boxylic

aci ds. The nol e€ifaFCbacREBhe®Fi WREAGLEFRIR APRING |12 GrOUp S trdehrd | i near,
branched o¢igyghi 6x6rsabBtxtuted dtehpLobre NOWEVES 4 tcdSpaspRAGmRI Y
preferred that the gci di be n-al%ane-a-o-d%}gi c acids, i.e. with carboxyl
groups at &fPhef EAECERYE PFhRGP FBSYP gr otle 3HP8 Prit d enbodi nent

t her ef ore taebooppogndsp & pheferniehy i carlave monpoayndsi<ef Heornmulal 0 0 R3
0 ~~ 111 -0-C ( xexe: - L) w ( r s an integer

havi ng a véﬁ%ggf %?oqi%)i Q%rggf e%%%}ggw}()ir Mﬁ&&% erably 7; Rl is
hydr ogen, ahkeprienaPhyleuwpsetivt ed, Inopre creipgunds sefurtdteed C1_15 al kyl

group, or,;pyehershl ¥he AcPlofPon LT csaedy A 4 ndepgndently is an
optionally substituted, * optionally unsaturated Cl_15 al kyl or al koxy group

or toget he*rTRPEN2ERESR3 v to it is a 2 to 5 backbone atom
The alkane-dicarboxylic acids used in the present

invention are C; to C;, dicarboxylic acids, in particular
Cg to Cyp dicarboxylic acids, especially C, dicarboxylic
acids. The molecular backbone linking the carboxyl
groups may be linear, branched or cyclic or a mixture
thereof; however it is especially preferred that the
acids be n-alkane-o-w-dioic acids, i.e. with carboxyl
groups at either end of a linear (CH,), group.

In a preferred embodiment therefore the compounds

of the invention are compounds of formula I

0 o R 0

[ [ I [
R'-0-C- (CH,) ,-C-0-CH-0-C-R? (1)

(where n is an integer having a value of 4 to 12,
preferably 6, 7 or 8, most preferably 7;

R' is hydrogen, an optionally substituted,
optionally unsaturated C,,s alkyl group, or, preferably,
a group -CHR3-0-CO-R?;

each R? independently is an optionally substituted,
optionally unsaturated C,.;; alkyl or alkoxy group or
together with the R’ v to it is a 2 to 5 backbone atom
bridging group;

and each R’ independently is hydrogen, an optionally



bridgi ng group; and each R3 independently is hydrogen, an optionally WO

03/ 045893 PCT/ GB02/ 05305 - 4 substituted, optionally unsaturated Cl1_15

al kyl growp,03@45893 oup R2-CO-O or together with R2 forns &COrGRIgiOSRYS gr ouop
as defined above), and physiologically tolerable salts thereof. In the
conpounds of formula I, R2 may al so-represent an aryl, aral kyl, alkaryl,
aryl oxy, aral koxy or al karyl oxy group (especially an aryl or aralkyl

group) cembaictingedp bptiénedillyonssacugatedpRenylalisehzoumet @ group. The
al kyl groups.in b conpoun 2 ref ranched, |inear
or cycllcg%fu? ng?% 8pr§ e?gﬂgéh%g @y%ﬁ.é %QEP§ﬂ shgﬁgQﬁigpbe optlonally
substltut@dOUngaSwﬁﬁﬁlQﬁé-@bQMQ' ﬁ@érB%Vﬁl@&86§§alé%bto&?6@5%e hal o at ons

(e.g9. F org @h), rabkaxy . groups (e g. Cl1_6 al koxy groups) , acyloxy (e.g.
Cl 6 alkanoyloxy) groups, rou a oup aronmati c groups
(e.g. C6_10 aryh §P6u§§PP°W¥ h|8r%€16 Clgﬁqa ?}ﬁ?ofepﬁ?%%%%

al kyl ani n@xp( axgl Chre1alyiyl aammy(ll’ Nry(lBky6 aldejlkpxy ©k 6-al kyl ani no)
groups, et ferred exanples 0 i ncl nmet hyl ,

et hyl, pr@é%l ﬁ&ngl&.Pﬁb f%ﬁﬁ%al%gb%%iggﬁl %% %%l%%qaﬁg%hé?h | .
Preferredc@mamphesgomPRzogﬂéug@rhqmﬂ,u@egne?hwhenyﬂhy@enﬁW6pyﬁthutyI (e.qg.
n- butyl or t butyl), pentyl, benzyl, nethoxy, ethoxy, propyloxy, butoxy,

pent oxy, 5%nz§ﬁoxy, phenyl and hept | . Preferred exanpl es of Rl groups
i ncl ude C1_10 Fhieylelkydsgasiuald yimhetsy COFRGUECRy PfF g™ - 8€0 R2

groups, %ﬁﬁ&ﬁgﬂadnyiﬂy%nkﬁkkﬁr]Jﬁﬁﬁﬁchalbycpﬁefegqblmo&@ t he conpounds of
formul a | , is C2 y l.koxy-.or phenyl ; R3
is Hor néFﬁ§@rab&Hdch%'|§1%M§ & €A éEgRﬁay E? gna articularly
mﬁmm%wmm@@e@WMMmMMmmMMMMwmmMM
groups, halo atoms (e.g. F or Cl), alkoxy groups (e.g.
C,¢ alkoxy groups), acyloxy (e.g. Cy¢ alkanoyloxy)
groups, thiol groups, amino groups, aromatic groups
(e.g. Ceqo aryl groups), alkylthio (e.g. C,¢ alkylthio)
groups, alkylamino (e.g. C;¢ alkylamino or N- (C,¢ alkyl) -
C,.¢-alkylamino) groups, etc.
pPreferred examples of R’ groups 1nclude hydrogen,
methyl, ethyl, propyl and bridging groups, especially
hydrogen and methyl. Preferred examples of R® groups
include methyl, ethyl, propyl, butyl (e.g. n-butyl or t-
butyl), pentyl, benzyl, methoxy, ethoxy, propyloxy,
butoxy, pentoxy, benzyloxy, phenyl and heptyl.
preferred examples of R!' groups include C;;, alkyl
(especially methyl and ethyl) and -CHR?*-0-CO-R® groups,
especially the latter.
Especially preferably in the compounds of formula I
nis 7, 8, 9 or 10; R? is C, alkyl or alkoxy or phenyl;
R} is H or methyl; and R' is CH; or CHR’OCOR’.
Examples of particularly preferred compounds of
formula I include the following:
bis [(acetyloxy) methyl] hexanedioate
bis [(trifluoroacetyloxy)'methyl] hexanedioate
bis [(propionyloxy) methyl] hexanedioate
bis [(butyryloxy) methyl] hexanedioate



bis [(acetyl oxy) nethyl] hexanedioate bis [(trifluoroacetyl oxy) nethyl]
hexanedi oate bis [(propionyloxy) nethyl] hexanedioate bis [(butyryl oxy)
met hyl ] hewanedisent e WO 03/ 045893 PCT/ GB02/ 05305 5 bis PCT/GB02/05305

[ (2, 2-di met hyl propi onyl oxy) nethyl] hexanedi oate bis [phenyl acetyl oxy)
met hyl ] hexanedi oate bis [(stearoyl oxyg nethyl] hexanedi oate bis

[ (met hoxycar bonyl oxy) nethyl] hexanedi oate bis [(ethoxycarbonyl oxy)

met hyl ] hekanedi(eatedbmnsthy pbeoyi oy hoxy andanyl joxyaxareidiyddtdexanedi oat e

bi 1- | h fl tyl th
el o8 Ul e oy ooy, o)
et hyl ] hexhhédﬂéétéabpﬁl@¥2 2melt g yh?ﬁ@@ﬁdﬂﬁ%ﬂuxy) et hyl ] hexanedi oat e
bis [1- (DBQBYHQ%@EMBQ%&%rB&Hyi&xﬁﬁxﬂé@%&ITHH%i&ﬁé&ﬂoé@éearoy'OXY) et hyl]

hexanedi oat e bi s [ 1- (net hoxycar bonyl oxy) ethyl] hexanedl oate bis
[ 1- (et hoxyRaFbdn§ BS?WC@?]H?H’l%an@%‘F%‘é%b hégsrangdiastsy | oxymet hyl |

hexanedi oab@sbl[sphaﬁyam@yh@xyagibcylh 1@@9ﬁ)anﬁ>§itmp hdiznd PSA0Y | oxynet hyl ]
hexanedloaﬁ gﬁaqedlg i L é ﬁ net%i i onyl oxynet hyl ester nethyl
ester hexahédi acPEY Io%Y hobhit ester nethyl ester bis
[(acetyloxb)snéﬂhytylﬁépoamedebﬁlexylseimyl]fhaxnnﬁﬂmﬂ@damy) met hyl ]

hept anedi ogt g g ngg§f?%§gxggﬁg§¥h%éi ﬁgag edi oate bis [(butyryl oxy)

met hyl ] hegtane 1 ony oxy) met hyl ] hept anedi oat e
bi s [ pheny aéeﬂyrékyFYﬁﬁlﬁyY ﬁ%@Yhhe@@%ﬁ@ %tq(stearoyloxy) met hyl ]

hept anedi ogt g bi(s,b(aek Yﬁ@f@@ﬂaﬁ wiyﬁﬁéﬂwﬂ] hepianefiQale bis
[(ethoxycagbon%lo&g%eny ace y?§£§?n§€ﬂ§f¥ hexanedioate

bis [1- (stearoyloxy) ethyl] hexanedioate
bis [1- (methoxycarbonyloxy) ethyl] hexanedioate
bis [1- (ethoxycarbonyloxy) ethyl] hexanedioate
bis [benzoyloxymethyl] hexanedioate
bis [hexanoyloxymethyl] hexanedioate
bis [octanoyloxymethyl] hexanedioate
hexanedioic acid 2,2-dimethylpropionyloxymethyl ester
methyl ester

© hexanedioic acid 1l-ethoxycarbonyloxy-ethyl ester methyl
ester

‘bis [(acetyloxy) methyl] heptanedioate
bis [(trifluorcacetyloxy) methyl] heptanedioate

- bis [(propionyloxy) methyl] heptanedioate
bis [(butyryloxy) methyl] heptanedioate
bis [(2,2-dimethylpropionyloxy) methyl]l heptanedioate
bis [phenylacetyloxy) methyl]l heptanedioate
bis [(stearoyloxy) methyl] heptanediocate
bis [ (methoxycarbonyloxy) methyl] heptanedioate
bis [ (ethoxycarbonyloxy) methyl] heptanedioate
bis [(phenylmethoxycarbonyloxy) methyl] heptanedioate
bis [1- (acetyloxy) ethyl] heptanedioate
bis [1-(trifluoroacetyloxy) ethyl] heptanedioate
bis [1- (propionyloxy) ethyl] heptanediocate
bis [1- (butyryloxy) ethyl] heptanedioate
bis [(2,2-dimethylpropionyloxy) ethyl] heptanedioate



bi s [ (phenyl met hoxycar bonyl oxy) nethyl] heptanedi oate bis [1-(acetyl oxy)
ethyl] heptanedioate bis [1-(trifluoroacetyl oxy) ethyl], heptanedioate bis
[ 1- (pr opiwoyBox38y3 et hyl ]| hept anedi oate bis [1-(butyryl oxypcCetdBokps305

hept anedi oate bis [ (2, 2-di net hyl propi onyl oxy) ethyl] heptanedi oate WO

03/ 045893 PCT/ GB02/ 05305 6 bis [1-{phenyl acetyloxy) ethyl] heptanedi oate
bis [1-(stearoyl oxy) ethyl] heptanedioate bis [1-(nmethoxycarbonyl oxy)

et hyl] hepbasediodpbenpilacktiylesxhbxgchybbnytpxynedibyteé hept anedi oate bis

1- (ph I h e ' bi s [ benzoyl oxynet hyl ]
Lepggnggydg?% g?gqﬁﬁgggﬁg$?%i§n%?%%%Lhﬁg%€%ﬁ%%?%% ® bis
[ oct anoyl oRyfrel hy(hehbprrfiagboay totight @fev] bi kepciredioate

2, 2- di met hyl pr opi ‘P@Mh@i&yﬂgméﬂhyﬁéiff PRy IYI h@%ﬁé’ﬁecﬁ'ﬁé’é@é‘edi oi ¢ acid
1- et hoxyc rbon¥lo -ethil ester nethyl_ ‘ester bis [(acetyl oxy) nmethyl]
oct anedi 0at £ bi %-?%’P?PY %Fha%%@%m%xflwhyﬁh%} PRI FRELOH S

[(propi0nybbsylﬁa?thylbxpmfanﬁﬂjOﬁéﬁtfmédié@uééryloxy)bnEtFyL] ortanedioats
bi 2, 2-di i t t anedi oat e is enyl acet yl ox
mechyl 1 octsnelrssraSP S per CABARRESERT oot anedi cat o big oY &
[ ( met hoxydatdohytoxydy hexhmeihpkl anepli aatdiodis [(ethoxyca{bonyloxyé

t hyl i - ki e y anedi oat e
g?s {11 ?g%e yﬁ%ﬁ?%gé?h§f}&g%f2%%@?%€§%M%?égf§%%%@%%T{ﬁﬁ%%é%?%%%xy) et hyl ]

oct anedi odf®Eh¥$} ses8er (propi onyl oxy) ethyl] octanedi oate bis
[ 1- (but yr yhpxyanebiyt & 96t aneds o ey &d Soddl Sxpll dthy | oienl owligxy) et hyl]
octanedi oate bis [1l-(phenyl acetyl oxy) ethyl] octanedi oate bis
[1- (st ear &YF0%XY) ethyl] octanedioate
bis [(acetyloxy) methyl] octanedioate

bis [(trifluorocacetyloxy) methyll octanedioate

bis [(propionyloxy) methyl] octanedioate

bis [(butyryloxy) methyl] octanedioate

bis [(2,2-dimethylpropionyloxy) methyl] octanedioate
bis [phenylacetyloxy) methyl] octanedioate

bis [(stearoyloxy) methyl] octanedioate

bis [ (methoxycarbonyloxy) methyl] octanedioate

bis [(ethoxycarbonyloxy) methyl] octanedioate

bis [(phenylmethoxycarbonyloxy) methyl] octanedioate
bis [1-(acetyloxy) ethyl] octanedioate

bis [1-(trifluorocacetyloxy) ethyl] octanedioate

bis [1- (propionyloxy) ethyl] octanedioate

bis [1-(butyryloxy) ethyl] octanedioate

bis [(2,2-dimethylpropionyloxy) ethyl] octanedioate
bis [1- (phenylacetyloxy) ethyl] octanedioate

bis [1-(stearoyloxy) ethyl] octanedioate

bis [1- (methoxycarbonyloxy) ethyl] octanedioate

bis [1-(ethoxycarbonyloxy) ethyl] octanedioate

bis [1-(phenylmethoxycarbonyloxy) ethyl] octanedioate
bis [benzoyloxymethyl] octanedioate

bis [hexanoyloxymethyl] octanedioate

bis [octanoyloxymethyl] octanedioate

octanedioic acid 2,2-dimethylpropionyloxymethyl ester
methyl ester

octanedioic acid l-ethoxycarbonyloxy-ethyl ester methyl



bi s [1-(nethoxycarbonyl oxy) ethyl] octanedioate bis [1-(ethoxycarbonyl oxy)
ethyl] octanedi oate bis [1-(phenyl net hoxycar bonyl oxy) ethyl] octanedi oate
bi s [ benzw@loaxyises hyl | oct anedi oat e bi s [ hexanoyl oxymet hyPLTaR00835 0at e
bi s [octanoyl oxynet hyl] octanedi oate octanedi oi c acid

2, 2-di et hyl propi onyl oxynmet hyl ester - pethyl ester octanedioic acid

1- et hoxycar bonyl oxy-et hyl ester nethyl WO 03/045893 PCT/ GB02/ 05305 7

ester Dbis ddtaeetyl oxy) nmethyl] nonanedioate bis [(trifluoroacetyl oxy)

t hyl d b n t hyl] nonanedi oate b
F?bu¥y1yP83§¥§n¥§$?§%Y Iﬁﬁn&%ﬂﬁgrg %I %%Q &%nLthylprop:onylox;f met hyl |
nonanedi oatle s Wi (& JigheycesEttyptloxy) methyl] nonanedioate bis [ (stearoyl oxy)

t hyl t b hyl] nonanedi oate bis
met hy! | normegq @gﬁl@@%@ﬁp@ RRUOHGAN PaBYLA é&)l[;gﬁg yll

[(ethoxycarbon nonan |oate enyl nme' t hoxycar bonyl oxy)

met hyl |~ nortdre erM%Q¥ﬂ:1ﬂFﬁ%@ﬂ9l@@?Pné@hyﬁFenonanedloate bi s
[1-(trifl uwl@acre(tzylzm@a}n&nqlwl rdﬁ%@m@k at ﬁetﬁﬁj[ﬁoﬁaheeheab{!eoxy) et hyl ]

nonanedloa bi 1- (bu ylo y) nonanedi oate bis

[ (2, 2-di rreibrhﬁ &56’% &ﬁﬂ 8}%}1 ylnftmgnﬁapaﬁ?éloﬁ% [1- (phenyl acetyl oxy)
et hyl ] nonanednd&m@dmoylkaOSmﬁﬁmqynonphaﬁéaybhtaonanedloate bi s

[ 1- ( met hox . ned pa bi s hoxycar bonyl oxy)

et hyl ] nonéﬁédlog% ?%&%'?%@%nh&%%& Pﬁ ¥5§r88ﬁ9P%é§§ é?hyl] nonanedi oat e
bi s [benzo&ﬂékﬂd@ﬁ@@RWCﬁ@ﬁaﬁedKQQﬁeﬂbtby!henaneyédxyabehyl] nonanedi oat e

bi s [OCtanQMgoﬁy@%%E&&he%?ﬁ%@%@&%@h?lBQQ?”&QEH%E]aﬁbﬂanedloate
2, 2- d|neth&}proplonylox{nethyl ester g
- (gcetyloxy)” ethyl] nonanedioate

bis [1-(trifluoroacetyloxy) ethyl] nonanedioate

bis [1-(propionyloxy) ethyl] nonanedioate

bis [1- (butyryloxy) ethyl] nonanedioate

bis [(2,2-dimethylpropionyloxy) ethyl] nonanedioate
bis [1- (phenylacetyloxy) ethyl] nonanedioate

bis [1-(stearoyloxy) ethyl] nonanedioate

bis [1-(methoxycarbonyloxy) ethyl] nonanedioate

bis [1-(ethoxycarbonyloxy) ethyl] nonanedioate

bis [1- (phenylmethoxycarbonyloxy) ethyl] nonanedioate
bis [benzoyloxymethyl] nonanedioate

bis [hexanoyloxymethyl] nonanedioate

bis [octanoyloxymethyl] nonanediocate

nonanedioic acid 2,2-dimethylpropionyloxymethyl ester
methyl ester

nonanedioic acid 1l-ethoxycarbonyloxy-ethyl ester methyl
ester

bis [(acetyloxy) methyl] decanedioate

bis [(trifluorocacetyloxy) methyl] decanedioate

bis [(propionyloxy) methyl] decanedioate

bis [(butyryloxy) methyl] decanedioate

bis [(2,2-dimethylpropionyloxy) methyl]l decanedioate
bis [phenylacetyloxy) methyl] decanedioate

bis [(stearoyloxy) methyl] decanedioate

bis [(methoxycarbonyloxy) methyl]l decanedioate

bis [(ethoxycarbonyloxy) methyl] decanedioate

bis [(phenylmethoxycarbonyloxy) methyl]l decanedioate



nonanedi oi ¢ acid 1-ethoxycarbonyl oxy-ethyl ester nethyl ester bis

[ (acetyl oxy) nethyl] decanedioate bis [(trifluoroacetyl oxy) nethyl]
decanedi caDe3/0ki8s3 [ (propi onyl oxy) nethyl] decanedi oate bi #CI(GBIPSIPEOXY)
met hyl ] decanedi oate bis [(2, 2-di net hyl propi onyl oxy) nethyl] decanedi oate
bi s [ phenyl acetyl oxy) nethyl] decanedigate bis [(stearoyl oxy) nethyl]
decanedi oate bis [ (nethoxycarbonyl oxy) nethyl] decanedioate bis

PTG Ret o rpl B EmTE botgs aon SV e Py oy
. . bis -
g?%yy]]degéﬂggﬁ%g?égb ufEQaf?FYf?ﬁgyogﬁéYéfo ??a%ﬁﬂy?Tt%ecanediogte bi s
[1- (propibagl dxy)Xprebhydhytegphedtlont & &ésaﬁédif?ﬁ?réloxy)dgth¥l] bis [1
d di bi - o ' \ ecanedi oat e is -
(phonyl acertfobey SERFF{aRel e hPEl SISy L SO oxy) ethyi ]
decanedi oaP&sbil §2| 3- g reeHaxpaebbPRY beyy) eetyyl] dieomeeiibariee bis

1- (et hox bonyl I E ez bl ;
%1-Epheny¥ﬁ§%h$£y(§ﬁa yEadut lﬂ%ﬁﬁngggygangéﬁiﬁﬁigoiﬁ% [ benzoyl oxynet hyl ]

ar bonyl oxy yl e !

decanedioa?%sbi%"?ﬁ%ﬁ%ﬁ%&*%&¥hﬁ@%@¥ I qéeedieefitrate bis [octanoyl oxynet hyl ]
decanedioabesdepamﬁdinéﬁy@@fbbﬁyﬁbf?nﬁfﬂzyI{f$§f52§%%g£%%P¥|lesggger”E}2y|
[ Cacetyl ox51° not Ryt T CREeCanasy Sare DS FE 1T R GHEEES ) oxy) met hyi ]
undecanediloas e [ 1 b sh¢iptopt nowycamhomet dryd)]  alrtdeiclanbek: amd di do tse
[ (butyryl oxy) pBLAYL 16§¥5g%ﬁ¥#?c5%5%£g§}$4 2- di met hyl pr opi onyl oxy)
met hyl ] undecanedi oat e 'S enyl acetyl oxy) methyl] undecanedi oate

bis [hexanoyloxymethyl] "decanedioate

bis [octanoyloxymethyl] decanedioate

decanedioic acid 2,2-dimethylpropionyloxymethyl ester

methyl ester

decanedioic acid l-ethoxycarbonyloxy-ethyl ester methyl

ester

bis [(acetyloxy) methyl] undecanedioate

bis [(trifluorcacetyloxy) methyl] undecanediocate

bis [(propionyloxy) methyl] undecanedioate

bis [(butyryloxy) methyl] undecanedioate

bis [(2,2-dimethylpropionyloxy) methyl] undecanedioate

bis [phenylacetyloxy) methyl] undecanedioate

bis [(stearoyloxy) methyl] undecanedioate

bis [ (methoxycarbonyloxy) methyl] undecanedioate

bis [(ethoxycarbonyloxy) methyl] undecanedioate

bis [(phenylmethoxycarbonyloxy) methyl] undecanedioate

bis [1-(acetyloxy) ethyl] undecanedioate

bis [1-(trifluorocacetyloxy) ethyl] undecanedioate

bis [1- (propionyloxy) ethyl] undecanediocate

bis [1- (butyryloxy) ethyll undecanedioate

bis [(2,2-dimethylpropionyloxy) ethyl] undecanedioate

bis [1- (phenylacetyloxy) ethyl]l undecanedioate

bis [1- (stearoyloxy) ethyl] undecanedioate

bis [1- (methoxycarbonyloxy) ethyl] undecanedioate

bis [1- (ethoxycarbonyloxy) ethyll undecanedioate

bis [1- (phenylmethoxycarbonyloxy) ethyl] undecanedioate



bis [(stearoyloxy) methyl] undecanedioate bis [(nethoxycarbonyl oxy) nethyl]
undecanedi oate bis [(ethoxycarbonyl oxy) nethyl] undecanedi oate bis

[ (phenyl meOlaxyssas bonyl oxy) nethyl] undecanedi oate bis [ PCTamsRpsnRy)

et hyl] undecanedi oate bis [1-(trifluoroacetyl oxy) ethyl] undecanedi oate
bis [1-(propionyloxy) ethyl] undecanedgoate bis [1-(butyryloxy) ethyl]
undecanedi oate bis [ (2, 2-di nmet hyl propi onyl oxy) ethyl] undecanedi oate bis
[1-(pheny|ammﬁ3Mh®q@oyﬂdnyﬂ$dh®decgﬂ@@%@&édibﬁ%e{%-(Séearoygpxyz etByI]
undecanedi gat e bi 1- (;-net hoxycar bonyl ox et undecanedi oat e is
[1-(ethoxyggfb&?§$%&§¥ﬁépﬁyﬁﬁgﬁﬁ&eggﬁggﬁéégéo ¥§

[ 1- ( phenyl fpitshdogdarnmymdxynet betliy uhdecdeeddiediceat e WO 03/ 045893

P 02| osaRcahadion d beneoy) OuIRERNL) pinleeaD OBty P! Baker - odi oat o

[ hexanoyl oxynet hyl | canedi oat e noyt oxy
undecanedi 8€¢Hadi &=£ex di met hyl pr opi onyl oxynmet hyl ester nethyl ester

undecanedi @h@e@%&ﬁ&dﬁ‘oﬁ@@@i@arlb@ﬁlﬁb&g}éa%bgﬁ!y_l%ﬁ/eéthﬂ}?t Q%!&eESt er bis
hyl ] dodecanedi oate bis [(trifluoroacetyl oxy) nethyl]

[ (acetyl ox ( )
dodecanediﬁ%?gg&bi t[e'(xioropionyloxy) nmet hyl ] dodecanedi oate bis
[ (butyryl okyik ridbledtlyldegecaeetiyddt dollegahédidadienmet hyl propi onyl oxy)

I i | t hyl ]..dod di oat e bi
(st oat oyl o0y T e RSN A Ut Cobr el HePRERYEHBBNS oxy) mot hyl ]
dodecanedi base [ (Proficeviorydamsshyloxgpdaeahptifodbdecanedi oat e bi s
[(phenylnebagxxgghggqxl?éx?lﬁﬁﬁgyg} dadecane Eggfg bis [1-(acetyl oxy)

1 .
et hyl] dodecanedi oate’b ‘flTuoroacetyl ox et hyl] dodecanedi oate
bi s [ 1- ( pr 8poryPoxyfideiivi pgenéearéarsat @ebhyl] 1dpdacynsdozgyeet hyl |
dodecanedi Bake [phenylacetyloxy) methyl] dodecanedioate

bis [(stearoyloxy) methyl] dodecanedioate
bis [(methoxycarbonyloxy) methyl] dodecanedioate
bis [(ethoxycarbonyloxy) methyl] dodecanedioate
bis [ (phenylmethoxycarbonyloxy) methyl] dodecanedioate
bis [1- (acetyloxy) ethyl] dodecanedioate
bis [1-(trifluorocacetyloxy) ethyl] dodecanedioate
bis [1-(propionyloxy) ethyl] dodecanedioate
" bis [1-(butyryloxy) ethyl] dodecanedioate
bis [(2,2-dimethylpropionyloxy) ethyl] dodecanedioate
‘bis [1- (phenylacetyloxy) ethyl] dodecanedioate
bis [1- (stearoyloxy) ethyl] dodecanedioate
bis [1- (methoxycarbonyloxy) ethyl] dodecanedioate
bis [1- (ethoxycarbonyloxy) ethyl] dodecanedioate
bis [1- (phenylmethoxycarbonyloxy) ethyl] dodecanedioate
bis [benzoyloxymethyl]l dodecanedioate
bis [hexanoyloxymethyl] dodecanedioate
bis [octanoyloxymethyl] dodecanedioate
dodecanedioic acid 2,2-dimethylpropionyloxymethyl ester
methyl ester, and
dodecanedioic acid 1l-ethoxycarbonyloxy-ethyl ester
methyl ester
The compounds of the invention or for use in the
invention can be prepared using standard processes and

procedures well-known in the art for derivatization of



bis [(2, 2-di net hyl propi onyl oxy) ethyl] dodecanedi oate bis [1-

(phenyl acetyl oxy) ethyl] dodecanedi oate bis [1-(stearoyloxy) ethyl]
dodecanedwoat®4ishx [ 1- (net hoxycar bonyl oxy) ethyl] dodecan@diraaoe/o53o5s

[ 1- (et hoxycar bonyl oxy) ethyl] dodecanedi oate bis

[ 1- (phenyl met hoxycar bonyl oxy) ethyl]. dgdecanedi oate bis [benzoyl oxynet hyl ]
dodecanedi oate bis [ hexanoyl oxyi net hyl] dodecanedi oate bis

[ oct anoyl oxyIet hylihcdodaaanedinpatiadgdpdgeanedpet caati d
2,2-dineth¥IgroP%oQ¥£ox nmet hyl ester net£¥l Fster . and ﬂodecanedioic acid
1- et hoxycaPBon§ T bx§EEt Rl 28BSt BPTEnEPR§T L2t ¥r "FHBa L dfPothds of the

i nvention acyloxywsehyh eheersnventi on can be prepared using standard

03/ 045863 PCT/ Chb2! odD5 ™ 16 FROr TR TunEL T onaT . EORREURIcT and especial |y

esteri fi cafPBPOGRdS nbrE dspécphilyyinvekve i Brobéctdey| axgmet hyl esters. As
known in theptbteeet dheoreabprbbleaté ogrSfips COPPPUSLSHRY depidably involve
protection agg fegéo%ectlgg?af apﬁro riate groups; for exanpl'e using

t echnol ogy“GeRRP1 9 GV P MEPBi@ctRvEPERoRPELYR Cryesitn

Cheni st ry"or&hehanTASvBsand" T. Wektieene73 nand Pr ot ectioen& puwps in Organic
Chem stry", Wley-.Interscience 1981..Starting materials for preparation
of double €5 e?%g%%v i§5?58§yfpc aefasta Gg?ﬁg%ﬁyﬁb ?ﬂLGYTnvention are
typi cal | y iheecxeriespendPfy.di carbokihg cnater sl or fderpyvapavaesi dher eof .
Sofme exampb£Saohin1 8 Saf DOXYLE CaBEhisoRfy AETLUAL VESCLRBLAD!: SRIe KNOWN i
the prior art and suitable for_use as starting materials ~for synthesis of
doubl e est ¥RFECRetIR dRHY EBPifRlpy eklent corrrRepending nél erieboxdiit ¢ aci d,

pinmelic acidlids or derivatives thereof. Some examples of
dicarboxylic acids or derivatives thereof well known in
the prior art and suitable for use as starting materials
for synthesis of double esters according to the present

invention include:

adipic acid,

pimelic acid,

suberic acid,

azelaic acid,

sebacic acid,

undecanedioic acid,

dodecanedioic acid,

1,11-undecanedicarboxylic acid, and

1,12-dodecanedicarboxylic acid, all of which are

commercially available through Sigma-Aldrich.
Some dicarboxylic acid derivatives useful as

intermediates in synthesis of dicarboxylic acids

according to the present invention include:

adipic acid monomethyl ester,
adipic acid monoethyl ester,
suberic acid monomethyl ester,
azelaic acid monomethyl ester, and

sebacic acid monoethyl ester (all available through



suberic acid, azelaic acid, sebacic acid, undecanedioic acid,
dodecanedi oi ¢ acid, 1,11-undecanedi carboxylic acid, and

1, 12- dodewarvamizsas boxyl ic acid, all of which are commer ciralrigBoawsiosabl e

t hrough Sigma- Al drich. Some dicarboxylic acid derivatives useful as
internediates in synthesis of dicarhoxylic acids according to the present
i nvention include: adipic acid nononethyl ester, adipic acid nonoet hyl
ester, sugggmg ﬁgaglagppnethyl ester, azelaic acid nononethyl ester, and

sebaC|c acid gnnoethx S§ster al | allable throu%g_mo 03/.045893

PCT/ GBO2/ 083655°¢ 1PLOSILHReRIAMI BRI C (G90) GHECHATH- Ui Tactt um sal t (see
G neci ogl uMekralo]l . Gh&monRbpi&heommiRapi 0 CaamanB240¢1 Bd9r)3241{41989)), and
azel ai c acg?ﬁqgggeggxg ﬁéﬁgéth j ewe £r0n1a further aspect, the present

i nvention us”provi esS for " the preparation of a conpound
according to thglﬁwednfr©m aséuutbﬁﬁc@%Bectonmhasnr@pemﬁumnvgptidm_14

al kane- di caphaxplheiaekda %récéégtfef @ﬁéeﬁsréﬁaefa?@i‘on Wt h, an
acyloxynethylatlgg agent . | es of { oxymet hyl ati ng agents incl ude

conpounds 6PTPEH IéCFPrﬁ&nﬁxi@>EPF81§V%m IO MHEHE X FRFR3 are as

Eeg ei anf oeemgeficnad laeﬁc&(lng a cd:L ga\éllﬂt@ngﬁ@ﬂ@arbogylﬁcpahﬁ?gfaraﬁom a g
ydr oxy ro S ic acid ester gro etc ef era t he conpoun
of °f or i SERLE: 2, eRERRAERRFRREL Wifh Hr ARt S BT pdety o
caesiumsalt, #xbthpaedi olraoxybkgmachylanindiaderre ofclide car boxyl

groups is meﬁoBhBEESEeﬁo£ﬂﬁﬂé(fIg- esterified), or with

R?-CO-0-CHR?*-X (IT)

where R? and R® are as hereinbefore defined and X is a
leaving group, e.g. a halogen atom, a hydroxyl group, a
sulphonic acid ester group, etc.

Preferably the compound of formula II is reacted
with a salt of a dicarboxylic acid, e.g. a caesium salt,
with a dicarboxylic acid in which one of the carboxyl
groups is in a protected form (e.g. esterified), or with
a dicarboxylic acid in which one or both carboxyl groups
'is in an activated form (e.g. acid halide form).

Thus for example the compound of formula II may be
reacted with a compound of formula III

R'-0-C- (CH,) ,-C-R* (III)

(where R* and n are as hereinbefore defined and R’ is a
hydroxy or halo group) or a salt thereof.

The reactions may conventionally be carried out in
a solvent or mixture of solvents such as acetone,
diethylether, dimethylformamide, dimethylsulphoxide etc.
at temperatures up to boiling point of the mixture,

preferably at ambient temperatures. The conditions of



a dicarboxylic acid in which one or both carboxyl groups is in an
activated form (e.g. acid halide form. Thus for exanple the conpound of
formul a Iworsap43se3 reacted with a conpound of formula |11 POTGBILDS3DE
R-OC (CH2),,-CR4 (I1l) (where RL and n are as herei nbefore defined and
R4 is a hydroxy or halo group) or a salt- thereof. The reactions may
conventionally be carried out in a solvent or mxture of solvents such as
acet one, uhet bytethédpadﬁmthqhd’:bim dﬁlldﬁapéhalémlph@xfd@gehts at

t atur ref.er at _anbi ent
(omeratu eseupeis boL/Bg.EoL ek e o, oL ECgbLy g o
esterificayi®hdr éﬁth@néoubl@ gependisnobheinredgents used and the

conditions nmay he &aﬁgﬁanéacgafbﬁérna%hguabdlxbéh@sOéft@ﬁedoub' e ester is
obt ai ned. As nenti oned Earl ier, the conpoun i nvention or for use

accordi ng %%V‘FHElPﬁvgﬁt Bh Way %%CO}fﬁllﬂglet?oF}ﬁ?o%nmﬂﬂééﬁ%YclafPI y
accept abl eisathe. fSumhofsphismsesubically addept ol Sad B t hSuch

Bevor di ng oL ERaCBRoBEn e e TR ToNhagr e BF Chor ey BLSI SLS4T R or can be
base addi tameEaabﬁeV\prganpchy@I oim:g@aﬂliq mn@@tabltﬂq@rmmm i norganic

bases. &ée@kaﬁnspe&%é%f%é&a@s AAghuds, hydr oghl « #%@& Ayqg Iy drobrom c

acid, lactic acl citric 4aci ane sul f'oni ¢ aci eic acid,
fumaric acdHOURNAOSt 88Ri he coasei ald i asaltappidpri ate bases i ncl ude

sodi um  hyslipxi dBoi §ELASSI kR dpyEsiond Qerg&@i@léwm&f%iﬂ@ B4k g megl um ne.

Procedures for salt formati pn are .described.in SC|ent|f|c literature
and pat entTWJf(é?giL}ﬁr@ppﬁnge%i %1 uqe, e Erfdfisl ©f2¢ e i nventi on
and for udseydccbrdinng a01<ﬂhe1acfn/:edﬂta@i’dal’tfh’¢ftb¢ rasad t Smethane

sulfonic acid, maleic acid, fumaric acid, and stearinic
acid. Typically appropriate bases include sodium
hydroxide, potassium hydroxide, calcium hydroxide and
meglumine.

Procedures for salt formation are well described in
scientific literature and patent literature.

As mentioned above, the compounds of the invention
and for use according to the invention and their salts
have valuable pharmacological properties. The compounds
can be used for treatment of acne, rocasea,
hyperpigmentation, wound healing, actinic keratoses,
basal cell carcinoma and- other dermal disease
conditions. In particular the compounds may be used to
delay or prevent relapse of basal cell carcinoma
following treatment with photodynamic therapy. The
compounds can also be used to treat bacterial, viral and
fungal infections and can also be used in treatment or
bprevention of cancer.

Viewed from a further aspect therefore the
invention provides a method of treatment of a human or
non-human (e.g. mammalian) animal subject to combat a
condition susceptible to treatment with a C4,, alkane-
dicarboxylic acid drug substance, the improvement

comprising adminstering to said subject an effective



have val uabl e pharmacol ogi cal properties. The conpounds can be used for
treatnent of acne, rocasea, hyperpignentation, wound healing, actinic

ker at oseswoO obassb3 cel | carci noma and- ot her dermal di seasePCT@GRIROFIOAS. | n
particul ar the conpounds may be used to delay or prevent rel apse of basal
cell carcinoma follow ng treatnment wiih phot odynam c therapy. The
conpounds can al so be used to treat bacterial, viral and fungal infections
and can al sondentused said réaigrenfosirander dventheorfoetn o&neer . Vi ewed from a

further as %§$2ﬁ§%%yfaéég%r ﬁ gﬁ%gpn provi des a nethod of treatnment of a

human or ani mal subject to conbat a condition
susceptlble to fV%ﬁW@ﬁa rQWt&]SiM&& - Farghiesnmespdictatbexyhivenadbd drug

subst ance, d&iﬁ 4 dEd OMEITB M gm%ﬁ?mQt@§ﬁe gt Qesgi @ subject an

ef fective 03/045893 PCT/GBOZ/053 unt “of “sai d®dfug substance
in the forfdfnf ALaRAEMEIhAC 16 CEMSt FEs6RNOf eked BRdM arstill further

aFEect éhed%?éﬁﬁﬂhﬁke¢MQMtﬂeﬁmiE@n@&%e@hr@noicﬁlQéﬂﬁﬁbﬁéhte§%§r 0; ? C6 ﬁ4
al kane- di carboxylic a substance ar a.salt or ester thereof for the
manuf act ur e 5?351ﬁ%dwggﬁﬁﬁt%? aiggnﬁ 3 Fet 8@ 0P t PFERf FBMANOf a human or
non- human %&ag} mmmmmﬂm&n» anummm sabbpetttb0combbataaccﬁﬂdtﬁbﬁn

conposi tions of nventlon ornulat inocY nven 5 manner
w th one oﬂﬁﬁﬂ%ﬁ%ﬂﬁﬁﬁ&ﬂ%glcally acceptable carriers or eXC|p|ents

according to teciHi Qsgdldi JHROWE ithet BevRhk 1 oW GWSdpLr %mu%tlea further

aspect therefore the invention provides a pharmaceutical conposition
conpri si ng %%HmaQQ§FéW16P ong é@ _Terg RaxeialeatBekyyic acid or

a physi ol egiczaldabitolermhilearss akt e&blpiéﬁtst heeeef-di agetber w th at |east
one pharnHQ§§gHﬁ¥Hué§ﬂwéfﬁ’ %&w%*%bp'% art. Viewed from a still
further aspect therefore the invention provides a
pharmaceutical composition comprising an acyloxymethyl
ester of 'a C4,, alkane-dicarboxylic acid or a
physiologically tolerable salt or ester thereof together
with at least one pharmaceutical carrier or excipient.

When appropriate, the compositions according to the
invention may be sterilized, e.g. by y-radiation, strike
filtration, autoclaving or heat sterilization, before or

“after formulation with carrier or excipient.

The compounds according to the invention can also
be formulated together with other pharmacologically
active substances. Selection of such substances will be
dependent on the indication for the composition. A
composition for treatment of acne might be a formulation
of one or more of the compounds according to this
invention together with for example benzoyl peroxide,
clindamycin, tretinoin, erythromycin, tetracyclins,
adapalene, tazarotene, sulfectamide or other anti-acne
agents. A composition for treatment of rocasea might be
a formulation of one or more of the compunds according
to this invention together with other compounds
effective for treatment of rocasea; for example

tetracyclins or metronidazole. Compositions for



When appropriate, the conpositions according to the invention may be
sterilized, e.g. by y-radiation, strike filtration, autoclaving or heat
sterilizawpon/o43ses ore or after formulation with carrier @CT&ERRPFPAt. The
conpounds according to the invention can also be formulated together with
ot her pharnmacol ogically active substldnces. Sel ection of such substances
w Il be dependent on the indication for the conpagsition, A conposition
for treatheaetoenicnE hygREPBETERESERDRaEPBAC BF 6RE™MBI2RHDT e2Bf 2t he

conpoundsacegi-di Bg baet BirS moravent tefpbagathatcstrtiingotoexaapl e benzoyl
peroxi de, clindanycin, tre inoiB, er¥£gro ciﬁ. tgggaéyclins, adapal ene,
t azar ot enBreERPFePYRPEEOFr COBREPEENYT P EcHEYCR4Rt §° A" conposi tion for

t r eat nent hofirogoaseaenoghbther agkotsubative ebadénetor nore of the conpunds

according, to this inventiont her with other compounds effective for
t r eat ment PEPEFBEGRER S 6Pnefgn%%gh'tetracyclins or netroni dazol e.
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i nfectionsg_m.ght -cont ai | GRS CeRNA0SRRLIHISE ik@Pt i de anti bi oti cs,
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compounds described by Norrby,
Pharmacother. 2001, 2, 293-302, Wada, K. et al in Nippon
Rinsho 2001, 59, 790-94, Grandi, G. in Trends
Biotechnol. 2001, 19, 181-88, Guay, D.R. in Drugs 2001,
61, 353-64, Kopp-Hoolihan, L. In J. Am. Diet. Assoc.
2001, 101, 229-38 and 239-41, Robert, P.Y. et al in
Drugs 2001, 61, 175-85, Fulton, B. et al in Paediatr.
Drugs 2001, 3, 137-58, Bhanot, S.K. et al in Curr.
Pharm. Des. 2001, 7, 311-35, Krasemann, C. et al in
Clin. Infect Dis. 2001, 32 Supplement 851-63, Bush, K.
et al in Curr. Opin. Investig. Drugs 2000, 1, 22-30,
Rubin, B.K. et al in Curr. Opin. Investig. Drugs 2000,
1, 169-72, Leung, W.K. et al in Expert Opin.
Pharmacother. 2000, 1, 507-14, Periti, P. in Expert
Opin. Pharmacother. 2000, 1, 1203-17, Anonymus in Nat.
Biotechnol. 2000, 18 Supplement, IT 24-6, Dbaibo, G.S.
in J. Med. Liban. 2000, 48, 177-81, Muller, M. et al in
cell. Mol. Life Sci. 1999, 56, 280-5, Gray, C.P. et al
in Cell Mol. Life Sci. 1999, 56, 779-87, Bax, R. et al
in Int. J. Antimicrob. Agents 2000, 16, 51-9 and Bush,
K. et al in Curr. Opin. Chem. Biol. 2000, 4, 433-9 or in
references therein.
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Compositions according to the present invention for
treatment of viral infections might for example contain
agents for treatment of DNA viruses or RNA .viruses.
Typical such compounds that could be included in
compositions according to the present invention can be
acyclovir, ganciclovir, valaciclovir, ribavirin,
foscarnet, protease inhibitors like saquinavir,
indinavir, ritonavir and nelfinavir, reverse
transcriptase inhibitors like zidovudine, didanosine,

zulcitabine, stavudine, lamivudine, abakavir, nevirapine
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A composition for treatment or prevention of
cancer-related diseases might for example be a
formulation of one or more of the compounds according to
this invention together with other agents for treatment
of prevention of cancer. Typical substances for
treatment of cancer could for example be alkylating
agents like for example cyclophosphamide, chlorambucile,
melfalane, iphosphamide, treosulfane, tiotepa,
carmustine, iomustine, fotemustine, temozolomide,
antimetabolites like for example metotrexate,
raltitrexed, mercaptopurine, clodribine, fludarabine,
cytarabine, fluorouracil, gemcitabin, plant alkaloides
and other natural products like for example vinblastine,
vincristine, vinorelbine, etoposid, paciitaxel,
docetaxel, cytotoxic antibioticg like for example
daktinomycine, doxorubicine, daunorubicine, epirubicine,
idarubicine, mitoxantrone, bleomycine, plikamycine,
mitomycine and other cytotoxic agents like for example
cisplatin, carboplatin, amsakrine, altretamine,
estramustine, topotecane, irinotecane, verteporfine,
hormones, hormone-like substances and other substances

described by Stachel, S.J. et al in Curr. Pharm. Des.
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Typical substances for prevention of cancer which

2, 23-30 and references therein.
might be included in the compositions of the invention
could for example be Vitamin E and other agents with
antioxidative properties and COX-2 inhibitors.

The compositions according to the invention may be
administered topically, orally, rectally or systemically
depending on the indication and choice of substance or
substances.

The compositions may be presented in a form adapted
for enteral or parenteral administration. Compositions
for enteral administration can for example be plain or
coated tablets, sustained release tablets, soft
capsules, hard capsules, suppositories, suspensions and
solutions of the active component (g) optionally together
with one or more inert conventional carriers.

Compositions for parenteral administration could
for example be formulations for intradermal,
subcutaneous, intraperitoneal or intravenous injection
or infusion. Other parenteral compositions include
compositions for topical administration; including

compositions for administration not only to skin but to
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flavoring agents and absorption enchancers.

The compositions may be in the form of
microemulsiong, nanoparticles, microspheres, niosomes or
liposomes.

Compositions in which the drug substance is in a
non-aqueousg environment (e.g. an ointment) are
especially preferred.

The concentration of the active compound(s) as
described hereinbefore in the compositions, depends upon
several factors, including mode of administration,
chemical nature of the compounds, clinical indication
and condition of the patient. The concentration will
therefore vary over a large range. Generally, however,
active agent concentration ranges of 0.005 to 100%, e.g.
0.01 to 70%, commercially 0.05 to 50%, and preferably
0.1 to 20% (w/w) are suitable. Typically compositions
with high concentrations of dicarboxylic acid double
esters (>10%) according to the present invention will
include oral products like capsules or tablets, while
other composition forms will normally have lower
concentration (<10%) of the active compound(s).

The compositions according to the present invention
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double esters (>10%_according to the present iBventron w | i ncl ude oral
products |ike capsul 84s§pliugbpat ©r @hsperssphept coposPrentEopfis wil |

normal |y have |ower tegenggrktatbaralint®@%probrths @gLive conpound(s). The
conposi tions aCCEQQngﬁtg t he ggesent.i vention 03/ 045893 PCT/ GB02/ 05305

- 19 are preferddfy OFBHAF L 6TuTEIPEr hYPhOWeVEr PecBRgentRetrEs and kits
may al so behesedcaSholydiki ticidi doibtentatartwo othabre containers, e.g. a)
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life is less than 6 months or preferably less than 12
months) .

It is believed that presentation as an
acyloxymethyl ester may be beneficial for other
dicarboxylic acid drug substances, especially those with
poor transdermal uptake or rapid urinary excretion and
the invention is deemed to extend to other dicarboxylic
acid drug substances, especially alkane, azaalkane,
thiaalkane and oxaalkane dicarboxylic acids.

' The invention will now be described in more detail

in the following non-limiting Examples:
Synthesis of chloromethyl ester starting materials

Chloromethyl pivalate and 1-chloroethyl ethyl pivalate
are commercially available. Other chloromethyl esters
were synthesised by reacting paraformaldehyde with acid

chlorides.

Example A
Synthesis of chloromethyl benzoate

Benzoyl chloride (14.05 g, 0.10 mol) and
paraformaldehyde (3.6 g, 0.12 mol) were heated at 120°C
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chl oronet h{48 e3ter&”-fkre synthesi sed by reacting paraf ormal dehyde with
acid chlorides. Exanple A Synthesis of chloronmethyl benzoate Benzoyl
chloride (14.05 g 0.10 nol) and parafornmal dehyde (3.6 g, 0.12 nol) were
heat ed at 3/ 045893 PCT/ (B02/ 05305 - 20 wuntil the latter
di sappear esiyriabhest s 2o BochIdrondiehy T dactypaten xt ure was distilled in vacuo
and chl oronet hyl benzoate was obtained as a colourless oil (b.p. 116C 10
nbar). 1H NMR (CDC13) 5 8.18-7.46 (m 5H) , 6.00 (s, 2H). 13C NVR (CDC13)
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until the latter disappeared (about 2 hours). The
reaction mixture was distilled in vacuo and chloromethyl
butyrate was obtained as a colourless oil (b.p. 90°C, 25
mbar) . 'H-NMR (CbCl;) & 5.67 (s, 2H), 2.37-2.29 (m, 2H),
1.64-1.58 (m, 2H), 1.26 (s, 8H).

Example C
Synthesis of chloromethyl hexanoate

Thionyl chloride (14.27 g, 0.12 mmol) was added dropwise
to hexanoic acid (11.61 g, 0.10 mmol) and the reaction
mixture was heated at 70°C for 24 hours. The reaction
mixture containing hexanoyl chloride was not further
purified and paraformaldehyde (3.60 g, 0.12 mol) was
added and the reaction mixture heated at 120°C until the
latter disappeared (about 2 hours). The reaction
mixture was distilled in vacuo and chloromethyl
hexanoate was obtained as a colourless oil (b.p. 118°C,
25 mbar). 'H-NMR (CDCl;) & 5.67 (s, 2H), 2.37-2.29 (m,
2H), 1.65-1.58 (m, 2H), 1.31-1.26 (m, 4H), 0.88 (t, 3H).
C-NMR (CDC1;) & 179.89, 171.77, 68.53, 33.95, 31.18,

24 .34, 22.26, 13.83.
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Example E
Synthesis of hexyl 2-chloroacetate

Chloroacetoyl chloride (2.48 g, 22.00 mmol) in CH,Cl, (10
ml) was added dropwise to a solution of hexan-1-0l (2.04
g, 20.00 mmol) and triethylamine (2.22 g, 22.00 mmol) in
CH,Cl, (25 ml). The reaction mixture was stirred at room
temperature for 3 hours, evaporated in vacuo and then
diluted with diethyl ether (25 ml). The organic layer
washed with saturated NaHCO; (3x10 ml), dried with MgSO,
and filtered. Evaporation in vacuo gave the product as
a red oil. 'H-NMR (CDCl,;) & 401 (s, 2H), 1.63-1.53 (m,
2H), 1.28-1.13 (m, 8H), 0.85 (t, 3H). PC-NMR(CDCl;) &
167.36, 66.36, 40.86, 31.28, 28.36, 25.36, 22.43, 13.88.

General procedure for the synthesis of esters of

alkanedioic acids

A heterogeneous solution of Cs,CO;, NaI (as catalyst) and
alkanedioic acid in THF was stirred for % hour at 60°C.
A chloroalkylester in THF was added dropwise to the
solution and stirred at 60°C for 48 hours. The reaction
mixture was cooled to room temperature, evaporated in

vacuo and diethyl ether was added to the residue. The
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and then diluted with diethyl ether é25 m ). The organic |ayer washed

Wi th saturated NaHCO3 (3x10 ml), dried2with MySO4 and filtered.
Evaporation in vacuo gave the product as a red oil. 'I—I—N¥R gcoc 3) 6 4:.-01
(s, 2H) , ArFRiC sRYey wagwashed wikh sptuppted NgHCOs gfagteredsy) |

13C NWVR ( Gl Ar fed WL 1BMg$s, .36 EvARoBELidh. 48, vABudbgae. 8he 22. 43, 13. 88.
General procedure.for éhe,C synthesis of esters of al kanedioic acids A

het er ogeneRESHTUR TSIt Cs2008, Nal (as catal yst) and al kanedi oi ¢ aci d
in THE was stirred for % hour at 60C. A chloroal kylester in THE was added

dr opwi se tﬁx%@%e%’f' ution and stirred at 60C for 48 hours. The reaction
m xture to roomtenperature, evaporated in vacuo and di et hyl

et her was BRIBH(3 .02 1drieme day Roramey MO-03mptecs ropaseiod30s5 - 22
organi ¢ | ay&smy@sndashed with saturated NaHCO8, filtered and dried wth
MySO4. Evaporation in vacuo gave the expected product. Exanple 1

Bi s[[ (2, 2-di net hyl propanoyl ) oxy] net hyl ] nonanedi oate (Conpound |I) Caesium
car bonat e s Hurg;cdkxdR2fhiml 36 @dded 20 ol )stwas exidal utd en  of

nonared! i 861 (8 6100 [Tl S ULV, Bl gte L 00 010
m xt ur e mmb@rqmétdi}fb’rp@@lla@%e atlzal glﬂ@-’(lbhtfﬁnolt)evrrpmchtblﬂﬂe)(%r’ﬁder ar gon.

Excess solyen{ yas,Svapol alef n AiiafleGf 1 fAaddaid somanat ur@le and 5 to 1
mm Hg. Theg'.res'l due vva)gﬂ‘i{sso ved in V\?at?gyr (50 ang di et)hyl ot her (25

m.). The awtiElolice e i ot Werd Q¥ ety hidth Cat M (18245 ) and the
combi ned etdifife st iitd PNgAEE Card@shednddl sailrattedvd¥a@vadnidtean (1 x 10

n) and off at ca. 35°C (bath temperature) and 5 to 1 mm Hg.
The residue was dissolved in water (50 mL) and diethyl
ether (25 mL). The agueous portion was extracted with
ether (1 x 15 mL) and the combined ether solutions were
washed with saturated NaCl solution (1 x 10 mL) and
dried (Na,SO,). Filtration and evaporation left 12.34 g
(59%) after pumping out to 0.2 mm Hg. 'H NMR (200
MHz;CDCl;): & 1.20 (20H, s), 1.32 (4H, s), 1.63 (4H, m) ,
2.35 (4H, t, J = 7.4 Hz), 5.76 (4H, d, J = 2.8 Hz).

’c NMR (50 MHz; CDCl,): & 24.58, 26.84, 28.80, 29.01,
33.92, 38.73, 79.22, 164.87, 172.29, MS(ES) :439.3
[M+Nal®.

Example 2
Creams containing compound I

Three creams containing compound I (2%, 5% and 10% w/w)
from Example 1 were prepared by mixing in compound I in
Unguentum Merck® using a mortar and pestle.



dried (Na2SO4). Filtration and evaporation left 12.34 g (59% after
punping out to 0.2 nmHg. 1H NWMR (200 MHz; CDC13) : 5 1. 2 0 (20H, s) ,
1.32 (4H,WE)3/048953 (4H, m 2.35 (4H, t, J = 7.4 Hz), 5. PET(GBA2/08805] = 2.8
Hz). 13C NWR (50 MHz; CDC13) : 5 24.58, 26.84, 28.80, 29.01, 33.92, 38.73,
79.22, 164.87, 172.29, MS(ES):439.3 - [2+Na] +. Exanple 2 Creans containing
conpound | Three creans containing conpound | (2% 5% and 10%ww from
Exanpl e 1 @@@mdeedared by nixing in compound | in Unguentum Merck(r)
using a nDidi1am R RREtieg WP 03Qhr8$3 RCELERQZL08305 - 23 Exanple 3

Clinical testjng of creans from Exanple 2 Indication: Acne Rocasea A 47
year ol d ndiPEigation: RCPR ROF@5ERan 20 years history of Acne Rocasea in
the face (nore than 20 cn2 | ocated bel ow eyes and around nose)

adm ni stered %..Sf 83 a 2) . tw, daily _{norping and evening). The
synpt ons w%rél%?é’(f %"Eiengi‘%&e)nt ¥a %t W@rﬁaifl(lgﬂtgbmggar?ee from vi sual
synpt ons ahﬂ@rtoryv\@é?kA@het Regawent in fhe fateefmordnthauedot omtise 2% cream
once every 12ich e MLES NG has bieen Lies ngg? Sé{ﬁmﬂﬂﬁté? Lg91ggnths. The
pati ent had previously uséd oral oxytetracycline capsules and 1%

net r oni dazSt€aS EFHRNPLE #o FHiL6E d@Pﬂﬁld@Pré#ﬂEc@HdEﬁﬁﬁﬁﬂégh Cinica

testing OfI&kﬁ&ﬁ&mkkﬂﬁlEé&@p&%d&cehnﬂfﬁéklgnz a@ygdaﬂaathag Acidnyear old
mal e patient w efveral .wounds an extrene 'ﬁe f orehead and

in
scal p had %% T8 e ST OFez B85S hi iLh EF aﬂ§ EEEFF‘H@“Effect
After appr d)helma&h;ermneomaklueﬁ ta upet p@atrean shth 2%ergream (Exanple 2),

the pat! ent, qhseryed anormel iizat! #orChyhfiEofk! Poli b ALYt Worpunds
eft. The pati

patlent had previously used oral oxytetracycline

capsules and 1% metronidazole cream with no major

clinical effect.

Example 4
Clinical testing of creams from Example 2

Indication: wound healing

A 77 year old male patient with several wounds and
extreme dry skin in the forehead and scalp had tried out
different moisturizers without any healing effect.

After approximately one week of daily treatment with 2%
cream (Example 2), the patient observed a normalization
of the skin with only two wounds left. The patient
observed some new formation of hair at the area of

treatment.

Example 5
Ointment containing Compound I

An ointment containing 10% wt of Compound I from Example
1 was prepared by mixing compound I and a water-free
ointment base (Vaseline®/albumin) in a pestle and

mortar.



observed sone new formation of hair at the area of treatnent. Exanple 5
QO ntnment contai ni ng Conpound | An ointnent containing 10%w of Conpound I
fr om ExanwbDa3/0458%ms prepared by m xi ng conpound | and a WRCEFIGHROE30S

oi ntment base (Vaseline(r)/albumn) in a pestle and nortar. W 03/045893
PCT/ GB02/ 05305 - 24 Exanple 6 Synthesi s of

bis-[]2, 2- dlnet yI%ropionyI]oxynEthyI] dodecanedi oat e A het er ogeneous

sol ution (13.03 g, 40 mmol ), Nal (200 ng, 1.3 nmol) and
dodecanedisynthesds(éfGBlg [ [202 e thplpHep 40y D] dxymetByLired for % hour
at 60C. °§ gnggp glvalate (6.02 g, 40 mol) in THE (10 mM) was added
dropwi se toO Re=86FUPT'oR and stirred at 60C for 48 hours. The reaction

m xture was cooled to room tenperature and evaporated in vacuo. Diethyl

et her (50.Anhétégégéﬁeeqsagglﬁegoﬁeéfdée<ﬂ@séwgsb§d Wi L sabyhated NaHCOB
(3x25 m) dried Wi th MySHA tere orafion in vacuo gave the

product asNalcdR8ArMgssl-di pmps) 13ng dedegangd lONB RESY (4489.9/[ MkNa] +.
"H-NVR  (CBElamod) 5i85ThS, (40Hh1l) Wabls2id¥ed(fdridyHourlab868°62 (m 4

20 26, 258%§$§O%§%?§BYE%P%XafaQNRi? 8é§gnpﬁgl%2g£ﬁth%Z§g%O{188 69, 33.91,

bis-[1- [ethaxyaddbdnﬁtopy}sethylthensnanedonaaedAshereedganeéaécsoIutlon of

Co2008 (1303 g AQ.TWD! e DLCL20 Wxched UWD! dopndanepapedhol ¢ acid

(3.76 was stirred our
Chloroethyte@pﬁyataaeb@ndt@veﬁoxetgd ig masLy- |nD1$Ehyioeth¢y Wa8 dropwi se

added to tﬂf)Sngtbaaeangnatthéeéeaaduéoﬁééowaéﬁeaowiﬁh Eaeufgeealon
m xture v goglefh Lo, L90M LRI G, 208 SYEPOIALSY 4" vacuo. Diethyl
Evaporation in vacuo gave the product as a colourless
oil (5.13 g, 56.0 %). MS (ES): 481.4 [M+Nal'. 'H-NMR
(cpcl;) & 5.95 (s, 4 H), 2.51-2.47 {(m, 4 H), 1.58-1.52
(m, 4 H), 1.21-1.15 (m, 30 H). "C-NMR & 176.30, 172.50,

79.13, 38.69, 33.91, 29.26, 28.87, 26.76, 25.54, 24.61.

Example 7
Synthesis of bis-[1l- [ethoxycarbonyloxy] -ethyl]

nonanedioate

A heterogeneous solution of Cs,CO; (13.03 g, 40 mmol),
NaI (200 mg, 1.3 mmol) and nonanedioic acid (3.76 g, 20
mmol) in THF (40 ml) was stirred for % hour at 60°C. 1-
Chloroethyl ethyl carbonate (6.10 g, 40 mmol) in THF (10
ml) was dropwise added to the solution and stirred at
60°C for 48 hours. The reaction mixture was cooled to
room temperature and evaporated in vacuo. Diethyl ether
(50 ml) was added and the residue was washed with
saturated NaHCO; (3x25 ml), dried with MgSO, and
filtered. Evaporation in vacuo gave the product as a
yellow oil (3.83 g, 45.6 %). 'H-NMR (CDCl;) & 6.39 (g, 2
H), 4.26-4.16 (m, 4 H), 2.31-2.25 (m, 4 H)1.55-1.58 (m,
4H), 1.46 (d, 2 H), 1.32-1.18 (m, 12 H). "C-NMR (CDC1;)
& 178.35, 171.63, 152.97, 91.08, 64.89, 33.91, 28.75,



(50 mM) was added and the residue was washed with saturated NaHCO3 (3x25
m), dried wwth MySO4and filtered. Evaporation in vacuo gave the product
as a yelwow3o#i8933.83 g, 45.6 %9. 1H NVR (CDCl3) 6 6.39 @qI/GB02ME305
4.26-4.16 (m 4 H), 2.31-2.25 (m 4 H)1.55-1.58 (m 4H), 1.46 (d, 2 H),
1.32-1.18 (m 12 H). 13C- NMR (CDC13)- % 178.35, 171.63, 152.97, 91.08,
64.89, 33.91, 28.75, WD 03/045893 PCT/ GB02/05305 - 25 24.53, 19.49,

14.04. ExafiplP8 /8 18y rit>hedi?s 08f Bi s-[ 1- [ et hoxycar bonyl oxy] et hyl ]

dodecanedi oate A het erogeneous solution of Cs2CO3 (13.03 g, 40 mmol ), Nal
(200 ny, 1E3 @'3 and dodecanedioic acid (4.60 g, 20 mmol) in THE (40 m)
was stirre ur at 60C. 1-Chloroethyl ethyl carbonate (6.10 g, 40
mml ) in THnthEsid ofivdd sadded ethopyicaebadgdxybethelsol uti on and stirred
at 60C for r reaction mxture was cooled to roomtenperature
and evaporgﬁéﬁ&%%gle\%ig%% D ethyl ether (50 mM) was added and the residue
washed w th saturated NaHCO3 (3x25 ml), dried with MgSO4and filtered.
Evaporati oR it @%@&%\ﬁ% %B@ue&%@&uek es8.& yehl, 99 I|464m%élg 47.5 % .
'H NMVR (CDC13 6. 10 (m 5-4.24 (m 4 H
3. 60- 3. 57N Q%)OO :?1946 3349““9 )’ émﬁi) d0§e§2n§d291%n§<31@ F& 6Exdnpl e 9
Synt hesi s gfo mmr)edlrplmlraqnd 2112 dbeekhY rrefir 8pronyhexy gt hybeest er net hyl

t A h I f.Cs2 1.30 g, I 30 ng,
0:20 ol aNE BRI oFL A §orbRaRsenyr 1hsper ¥ eeTE 1. Bl i n Tre
(15 M) wadg1$t i) edrafsoradd%dhdu.ropamséoaddeﬂl boohkehydlpt vahated (0. 60 g, 4.0
A waecagdded, dr gpui-se &Hetﬁgaéﬂ&&nﬂ&&ﬁde Rirred at 60C

for 48 hours he reacti on m xture was to roomtenperature and
evapor at edcPelesc @ ropretrjPesakare( apdneyapasahgdedn ﬁﬂ@u@he resi due was

Diethyl ether (50 ml) was added and the residue washed
with saturated NaHCO; (3x25 ml), dried with MgSO, and

filtered. Evaporation in vacuo gave the product as a
yvellow oil (4.25 g, 47.5 %). 'H-NMR (CDCl;) & 8.39 (g, 2
H), 6.27-6.10 (m, 4 H), 4.35-4.24 (m, 4 H), 3.60-3.57 (4
H), 3.46-3.43 (d, 6 H), 3.32-3.22 (m, 18 H).

Example 9
Synthesis of nonanedioic acid 2,2-dimethyl-

propionyloxymethyl ester methyl ester

A heterogeneous solution of Cs,CO; (1.30 g, 4.0 mmol),
NaI (30 mg, 0.20 mmol) and nonanedioic acid monomethyl
ester (0.95 g, 4.0 mmol) in THF (15 ml) was stirred for
% hour at 60°C. Chloromethyl pivalate (0.60 g, 4.0 mmol)
in THF (5 ml) was added dropwise to the solution and
stirred at 60°C for 48 hours. The reaction mixture was
cooled to room temperature and evaporated in vacuo.
Diethyl ether (25 ml) was added, and the residue was
washed with saturated NaHCO; (3x15 ml), dried with MgSO,
and filtered. Evaporation in vacuo gave the product as a
colourless oil (0.85 g, 67.5 %). 'H-NMR (CDCl,) & 5.74
(s, 2 H), 3.66 (s, 3 H), 2.38-2.26 (m, 4 H), 1.63-1.56
(m, 4 H), 1.31 (s, 6 H), 1.21 (s, 9 H). PC-NMR (CDC1;)



washed with saturated NaHCO3 (3x15 ml), dried with MgSO4 and filtered.
Evaporation in vacuo gave the product as a colourless oil (0.85 g, 67.5
% . 'H NWROOGDEBE) 5 5.74 (s, 2 H, 3.66 (s, 3 H), 2.38-PCI&GKM05305H),
1.63-1.56 (m 4 H , 1.31 (s, 6 H , 1.21 (s, 9 H . 13CNWR (CDC13) WO
03/ 045893 PCT/ GB02/ 05305 - 26 6 1772657 174.06, 172.23, 79.19, 51.33,

38.63, 33.90,__33.82 8.78, 12, . 64, .14, 24.73, 24.47. Exanple 10
Synt hesi s %flﬂgngﬁedf%%cogci %ﬁ%ét higyggr b§£y$5Xy$§'%$hy$3e 5er met hyl
ester A hedzrsgeneeu3ssokativan »8.€52C28. 74, 3D49g734. 24 mdl ), Nal (30 ng,
0.20 mmol ) and nonanedi oi ¢ acid nononethyl ester (0.95 g, 4.0 mmol) in THE
(15 M) was stirred for M hour at 60C 1-Chloroethyl ethyl carbonate (0.61
g, 4.0 mBkampheTHE (5 nml) was added dropwise to the solution and stirred

at 60C forggfchEuis. oFNBoh8REEL 8 Qi:%&%ﬂ&@ﬁoﬁ?@&ﬂ%%ﬂéﬁ?ﬂteﬁpera_tUfe
and evaporated_in vacuo._ Diet hé‘lefet her (25 m) was added and the residue

was washedeWiryh egteraPedhxiy 3x25 M), dried with MSOX and filtered.
Evaporation in vacuo gave the product as a colourless oil (0.96 g, 75.1%.

"H NVR 13) 6 6. 74 4.1 . 3.64 (s 2.34-2.24
(m 4 m,(%%%i?‘%‘ée{lﬁ?u%q?ﬁ?}u@% ?5,852((&33,%#%3391. 4°EW§“OS)|E?) . 13C-NMWR
(CDC13) 6 NZZ. 530 0@2. 0420 h6alD2and58089nediold. a6id HBonéle Ty 36. 85,

34.37, 31 29,2 519 149 , . hesi f
bi s-(benzo?/%g?%rgtohéﬁ) aho%égeﬁggfe %Elgtger(%éeﬁgz)u‘é%go uﬁ%%d(??(%csggog °

(3.25 g, 1B.bourmst) 60°Nal 1{CplogpetthnB arey) eawocrriamed oi Scid (0.94 g,
5.00 mmol ) 4ip HdE1{20nmrirwas sl rved L8880 Bogpwate HOCGHEN! or omet hyl

benzoate (1.70 g, 10 mml% in THE S;LOUE%B, was added_ﬂ?r‘é)pyvi se to the
sol uti on afele¢EiPredndaft6bEER0Rt 480 Hout St The P W5t | MSAUrEhas cool ed
to room tgipetatuvasandokedpos atedmi tempevatube eahy| eedperated in
vacuo. Diethyl ether (25 ml) was added and the residue
was washed with saturated NaHCO; (3x25 ml), dried with
MgSO, and filtered. Evaporation in vacuo gave the
product as a colourless oil (0.96 g, 75.1%). 'H-NMR
(cpCl,) & 6.74 (g, 1 H), 4.19 (g, 2 H), 3.64 (s, 3 H),
2.34-2.24 (m, 4 H), 1.63-1.53 (m, 4 H), 1.49 (4, 2 H),
1.33-1.24 (m, 9 H). BC-NMR (CDC1;) & 174.55, 172.04,
162.92, 153.39, 91.48, 64.75, 51.79, 36.85, 34.37,
31.78, 29.24, 25.19, 24.82, 19.09, 14.48.

Example 11
Synthesis of bis- (benzoyloxymethyl) nonanedioate

A heterogeneous solution of Cs,CO; (3.25 g, 10.00 mmol),
NaIl (50 mg, 0.33 mmol) and nonanedioic acid (0.94 g, '
5.00 mmol) in THF (20 ml) was stirred for % hour at
60°C. Chloromethyl benzoate (1.70 g, 10 mmol) in THF
(10 ml) was added dropwise to the solution and stirred
at 60°C for 48 hours. The reaction mixture was cooled to
room temperature and evaporated in vacuo. Diethyl ether
(25 ml) was added and the residue was washed with
saturated NaHCO; (3x15 ml), dried with MgSoO, and

filtered. Evaporation in vacuo gave the product as a



(25 mM) was added and the residue was washed with saturated NaHCO3 (3x15
m) , dried wwth MpJSO4 and filtered. Evaporation in vacuo gave the product
as a WO 0300458833 PCT/ GB02/ 05305 - 27 white solid (1.76PgT/GBO2AS3 .
1H-NWR (CDC13) 6 8.09-7.39 (m 10 H), 5.97 (s 4 H, 2.37-2.29 (m 4 H),
1.61-1.56 (m 4 H), 1.28-1.25 (m 6 HY. 134 NWVR (CDC13) 6 172.65, 165. 20,
133.63, 130,01, 128.92, 128.44, 79.7]1, 33,84 28. 70, 28.65, 24.42. Exanple
12 Synt hesVBibe BPLIA( KdtrdRoFt okyret Wit ) AoAdFediGhstle) A5 het &P odeddous

sol uti gn of(mCszgm())(256©7g,(s8460@) mT:|9>l:)7—2 Ned (@0 40y) 0.20s10W) 56 an o h
nonanedi oi ¢_aci .94 _4q, in ik 5 tjrr or % hour
at 60C CﬁWOréngﬁhy?'Bgfénggtgm?ggog)g, SE%E&%n6E§%}§a?%Eé%%3Eﬁﬁ) was added
dropwi se atldBd20o ©LR&.63l, utBON0ANd128t P2 etlR&t460CTIOTLABARYES. The
reaction n%égy e wascscoghed,to roomtenperature and evaporated in vacuo.

Di et hyl ether ?25 m') "was added and the residue was washed with saturated
NaHCO3 (3x05 m), dried with MJSO4 and filtered. Evaporation in vacuo gave

t he productxaspde g0l ourless oil (0.76 g, 49.0 %9. 1H NWR (CDC13) d 5.70

(s, 4 H, 2.29 (t, 8 H, ,1.65-1.55 (m 8 - 1.27 (s,.6 , 0.90 (t, 6 H
13C- NMR %&)F:nglé ??2?35:?%5‘?‘%61,’£°’7§‘.“§|§?‘Y13%.1?%‘};%%‘4%‘1”}%8. 67, 24.41,

18. 05, 13.43. Exanple 13 Synthesis of bis-(hexanoyl oxynet hyl) nonanedi oate

A heterogeﬂegggesolg%égﬂsog?g§§%g§1é%éégégﬁng??gpgggL%Z?qg§%$§;0 ng, 0.13

mrol ) and nonanedror ¢ ackd ) _ Was stirred
for % hourNal (BOCmgchPeRonendy) #&eganoarecdoss acid. 00 - 9ay) in THE (5

m) was_adgedodppph Senagged (19 hilg §oLUuLi PRr&deosty rE&d- aly 60C for 48
hours. The reaction mxture. was cooled to roon1teqferature and evapor at ed

in vacuo. 6Brethfhlerpeetivh Mjeneatadied 2y the ¢ d8iddue s HEwashed with
saturated NgHeDS (3x18aak), ddopeisyi 4AIMESEY the solution and

stirred at 60°C for 48 hours. The reaction mixture was
cooled to room temperature and evaporated in vacuo.
Diethyl ether (25 ml) was added and the residue was
washed with saturated NaHCO; (3x05 ml), dried with MgSO,
‘and filtered. Evaporation in vacuo gave the product as a
colourless oil (0.76 g, 49.0 %). 'H-NMR (CDCl;) & 5.70
(s, 4 H), 2.29 (¢, 8 H), 1.65-1.55 (m, 8 H), 1.27 (s, 6
H), 0.90 (t, 6 H). ™C-NMR (CDCl,;) & 172.31, 162.50,
78.97, 35.73, 33.81, 28.67, 24.41, 18.05, 13.43.

Example 13
Synthesis of bis- (hexanoyloxymethyl) nonanedioate

A heterogeneous solution of Cs,CO; (1.30 g, 4.00 mmol),
NaI (20 mg, 0.13 mmol) and nonanedioic acid (0.37 g,
2.00 mmol) in THF (15 ml) was stirred for % hour at
60°C. Chloromethyl hexanoate (0.65 g, 4.00 mmol) in THF
(5 ml) was added dropwise added to the solution and
stirred at 60°C for 48 hours. The reaction mixture was
cooled to room temperature and evaporated in vacuo.
Diethyl ether (20 ml) was added and the residue was
washed with saturated NaHCO; (3x10 ml), dried with MgSO,

and filtered. Evaporation in vacuo gave the product as



and filtered. Evaporation in vacuo gave the product as WO 03/045893
PCT/ (B02/ 05305 - 28 a colourless oil (0.912 g, 51.9 %9 . 'HNWR (CDCl3) 6
5.72 (s,WO00Bp45823 43-2.32 (m 8 H), 1.75- 1 64 (m 8 H), 1P8&/GER28BfM 14

H, 0.91 (t, 6 H 13C NWR (CDC13) 6 1%% 162. 72, 79.40, 34.49, 34.30,
34.25, 31.51, 29.19, 29.12, 24.85, 24°66, 22, 62, 14. 22 Exarrpl e 14

Synt hesi s of bi s ct anoyl o hyl ) - hopnapedi gegepu sol ution
of CsZCCB pas %%0645?9560 %‘#‘m@mﬂ I\%1 %QOS F O%% and ngngnzal oic acid

(0.75 g, 4s004n#bl)2iA3TRHE3RZ 20m1) 8 WAk, sti7Pel. 6or (r% hﬁbuﬁl) at 1 6D
Chl or onet cignoahey(l. §3 0 | )130 E )
dr opw se g%d%% 5@ tliu% IéIo utél (9)% aﬁd é;s)tl:ﬂr’ﬂr)e b Nﬁﬂ é&:ﬁgrm)486 V%?r zéj@"l'he

reacti on M&2ure: was-&68ol é4-£9. :F‘bo?ﬁ’te?rf)e?%tt u?% 2hd ®Vapor af2dl¥n vacuo.

D ethyl ethergs(204nky, was. agdeds apgl. t he resi due was washed with saturated
NaHCO3 (3x15 m ), dri ed with MySO4and filtered. Evaporation in vacuo gave
the product as a col ourless oiI (0 95 g, 47.9 %9. 1H NWR (CDC13) 6 5.76

(s, 4 H), Bxa@vplé. 18 H), 1.65 (t, 1.30 (s br, 22 H), 90 (t, 6 H).
%Sﬁ?”%&‘%%n%%é@@%isi%%iaa%?lﬁ?egn PhviE adfadtasdied B0 05 20 %

azelaic acid and azelaic acid derivatives The anti bacterial effects of

azel ai ¢ aci d,apdrbhene848! 8beuttdd Seréygrid Vfé§ eb gxa@rpb@sma@nu and 13 on
St aphyl ococcus aureus were tested on agar derivatives showed

| arge i nhi¥ati h30zB8FAesOnRP| BaZk| ape n%‘?ﬂe‘iiho%ﬁea%h%?%nﬁnﬁ (10 np)
showed no 4 nhp binhbny ief teet (200E) dess vat i vesd shewned ladwo &t ghoacTtivity

agai nst VK%Q égégégﬁyfcgég§ggégé3?§ 5?9 , 8.00 mmol) in THF (5 ml)
was added dropwise added to the solution and stirred at
60°C for 48 hours. The reaction mixture was cooled to
room temperature and evaporated in vacuo. Diethyl ether
(20 ml) was added and the residue was washed with
saturated NaHCO; (3x15 ml), dried with MgSO, and
filtered. Evaporation in vacuo gave the product as a
colourless oil (0,95 g, 47.9 %). 'H-NMR (CDCl;) & 5.76
(s, 4 H), 2.37 (t, 8 H), 1.65 (t, 8 H), 1.30 (s br, 22
H), 90 (t, 6 H). PCc-NMR (CDCl,) & 172.89, 62.32, 79.44,
34.35, 34.26, 31.99, 29.32, 29.23, 29.14, 24.99, 24.86,
22.94, 14.41.

Example 15
Antibacterial activity of azelaic acid and azelaic acid

derivatives

The antibacterial effects of azelaic acid and the
azelaic acid derivatives of Examples 7, 12 and 13 on
Staphylococcus aureus were tested on agar gels. All the
derivatives showed large inhibiting zones while azelaic
acid in the same amount (10 mg) showed no inhibiting
effect.

The derivatives showed also high activity against



Ent erococcus faecalis, Streptococcus pyogenes and Staphyl ococcus

epi derm da. Exanple 16 Cinical testing of creans of Exanple 2 Indication:
ski n cancwp 08/0¥B9year ol d woman with skin cancer in the f&ce/qRIO5305esi on
above the nose) was treated with phot ozgl%narric t herapy (5-ALA. nethyl
ester, available from Photocure ASA |0, Norway). The outcone of the
treatnent was very good, After about one year she observed a new | esion
in the samEl&CELC Shdd Saef tESPHECICEYS PYEIRIEEXERPI e 2) on a
weekl y basiss sty latmeitcus 2pierrmidaq keep the devel opnent of the disease
under control. Exanmple 17 Cinical testing of creans from Exanple 2
Safety The cream of Exanple 2 has been tested for treatnent of various
skin di seafampdre dlfout 2 years (see previous Exanples). No |ocal or

system c sj gnq_fgaqchzsega\{.ﬁgagﬁg@Feggéeg\feg:xa;%q_epgti ent from Exanple 3 has

been treated _on a daily or weeks wth the cream (2-10% w t hout
any sign offnddgadiiiqp: \AbigR/CeM58F3 PCT/ GB02/ 05305 - 30 Clainms: 1.
Acyl oxynet hyl esters of C6_14 al kane-di carboxylic acids, or

physiologically tolerable salts, esters thereof, for use in nmedicine as
Pharapeuti & G YsRoniith i e gaats KT Repraty et hJF Eate, S0BF Co 19

al kane- di caehdxyl iabovacitds moisker whbisanreasel- (acat phoxypiighhyl Fnonanedi oat e,
and physio i.cal ]y & .al.erahl al d .Qfr h f onpound as
cl ai ned inkgll%tr%gjrl} o(f5t g}@i Eﬁrr*é)et ygnggge%gefa%aga%%tﬁpgt%ﬁg' gPO?SFWﬁfQ’a |l O0OR3O
11 11 1 11 ARA,001q,Chrwas) @ CHhe ouRrezofe) of the treatment was

very good. After about one year she observed a new
lesion in the same area. She has now been using a 5%
cream (Example 2) on a weekly basis for about 1.5 years

to keep the development of the disease under control.

Example 17
Clinical testing of creams from Example 2

Safety

The cream of Example 2 has been tested for treatment of
various gkin diseases for about 2 years (see previous
Examples). No local or systemic side effects have been
observed. The patient from Example 3 has been treated
on a daily basis for weeks with the cream (2-10%)

without any sign of toxicity.



(where n is an integer having a value of 4 to 12, preferably 6, 7 or 8,
nost preferably 7; Rl is hydrogen, an optionally substituted, optionally
unsat ur atwo 0®0438%3 al kyl group, or, preferably, a group - CHR&GEROADBIRZ; each
R2 independently is an optionally substltuted optionally unsaturated
Cl1-15 al kyl or al koxy group, an aryI arkaryl aral kyl, aryl oxy,

al karyl oxy or aralkoxy group having up to 16 carbons or together with the
R3y to |€—%§—§ 2 to 5 backbone atom bridgi ng group; and each R3

i ndependently is hydrogen, an optionally substituted, optlonally

unsaturated Cl p raup R2 wth R2 forns
a brldglngg roé§B§§§¥ﬁ1%5%E eg 85% BE C 8 y3|5$og|call tglerable sal t
t her eof . 4aCAd§®n9§u@@Y@éOéPQFﬁE81Ynt@ﬂ8Fﬁb epheph§Sactonpbard of fornula |

wherein n tﬁe@eo% Qbr8us811hsmédgblﬁ@ abkiherQEBuﬁleroﬁ group of formula
- CHR3- O CO drog&n WO 03/ 045893 PCT/ G02/05305 - 31 or a ClL 3

al kyl grouBrOBH SEHCnge g-methyl, ethyl, propyl, butyl, pentyl,
benzyl, methoxy, ethoxy, propyloxy, butoxy, pentoxy or benzyl oxy group, or

a phyS|oI gi cally-tal I h eg | ai med in
claim3 belgng a‘lu‘cg/l g%g%%gf@f f%%‘r:rgrﬁ% 8% Wﬁé“re n n |s f}% q%%ﬁcalo R is
C2_6 al kylacodsal k:@kxgerorthpnehyrs(1R3af:§tngKy9r§t:hyﬂ ) ngnanedipasters or

CHR3OCOR2, ghggwlgg%'aqqu xo&ek%@@ 8a38kt ahBeLgebrs fnefepEocess’ for
t he preparatlo npound according to any one of clains 1 to 5, said

process conprising reacting a C6_14 al kane-di carboxylic acid or a salt or
ester thergof, nabam@@u@@yb@xwmgﬁﬁgaanhnglag@@tof ¢lafmphar gpgepti ca

conposi tion conprisin yl.ox th ester of a C6_14
al kane-dic ?589y9|8°5®PHn8r°% fﬁﬁégﬁaléglcally tolerable salt or ester
thereof together with at |east one pharnaceutical carrier or excipient.
0 o R 0
I I l I
R'-0-C- (CH,) ,-C-O-CH-0O-C-R? (I)

(where n is an integer having a value of 4 to 12,
preferably 6, 7 or 8, most preferably 7;

R' is hydrogen, an optionally substituted,
optionally unsaturated C, ;5 alkyl group, or, preferably,
a group -CHR?*-0-CO-R?;

each R? independently is an optionally substituted,
optionally unsaturated C,.,; alkyl or alkoxy group, an
aryl, alkaryl, aralkyl, aryloxy, alkaryloxy or aralkoxy
group having up to 16 carbons, or together with the R’ v
to it is a 2 to 5 backbone atom bridging group;

and each R’ independently is hydrogen, an optionally
substituted, optionally unsaturated C,_;; alkyl group, a
group R?*-CO-0- or together with R® forms a bridging
grouop as defined above), or a physiologically tolerable
salt thereof.

4., A compound as claimed in claim 3 being a compound
of formula I wherein n is 6, 7 or 8, R' is a Cp,, alkyl

group or a group of formula -CHR’-0-CO-R?’, R® is hydrogen



8. The use of an acyl oxynethyl ester of a C6_14 al kane- dicarboxylic acid
drug substance or a salt or ester thereof for the manufacture of a

medi camerwofod4isse in a nethod of treatnent of a human oPCm@BoOs®ms ani nal
subj ect to conbat a condition susceptible to treatnment wth said

di car boxylic aci d drug substance. 9.” Anethod of treatnent of a hunman or

non- human _ani glf( t tgucongaé aac$nlgj tii on surs% tibl %ry treat nent
with a CG_?E & éﬁe dar oxyPrc i 3G u SUss ™ 't e ﬁ'provement
conpri si ngpadpiydst @rwtryg,t pensyild bebpgdt mathbkgctémoaymunt of said drug

substance iR AeL0r B3N PenteXy BENKLNESE Bkt 886681 - or a
physiologically tolerable salt thereof.

5. A compound as claimed in claim 3 being a compound
of formula I wherein n is 7, 8, 9 or 10; R? is C,, alkyl
or alkoxy or phenyl; R? is H or methyl; and R' is CH; or
CHR’0COR?, or a physiologically tolerable salt thereof.

6. A process for the preparation of a compound
according to any one of claims 1 to 5, said process
comprising reacting a C4,, alkane-dicarboxylic acid or a

salt or ester thereof, with an acyloxymethylating agent.

7. A pharmaceutical composition comprising an
acyloxymethyl ester of a Cq,, alkane-dicarboxylic acid or
a physiologically tolerable salt or ester thereof
together with at least one pharmaceutical carrier or

excipient.

8. The use of an acyloxymethyl ester of a C¢,, alkane-
dicarboxylic acid drug substance or a salt or ester
thereof for the manufacture of a medicament for use in a
method of treatment of a human or non-human animal
subject to combat a condition susceptible to treatment

with said dicarboxylic acid drug substance.

9. A method of treatment of a human or nqn—human
animal subject to combat a condition susceptible to
treatment with a C,,, alkane-dicarboxylic acid drug
substance, the improvement comprising adminstering to
said subject an effective amount of said drug substance

in the form of an acyloxymethyl ester thereof.



