TREATMENT AND PREVENTI ON OF BENI GN Pl GVENTED MOLES ( NAEVI) USI NG
ARTEM SI NI NE AND THE DERI VATI VES THEREOF [ 00011 The present invention
relates to the treatnent of benign pignented noles (naevi) of the skin and
mucous nenbranes; in particular nevus cell nevi, of lentigos and pignented
nevi of the nucous nmenbranes with locally applied, but in particular with
topical fornulations. Furthernore, it relates to topical formnulations which
are suitable for this purpose [ 00021 The term nevus cell nevi neans
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acquired increases over the course of life. Nevus cell nevi with conspicuous structure
have an increased risk of degeneration and are called dysplastic or atypical nevus cell

nevi.

[0003] A malignant melanoma, that is black skin cancer, may possibly develop from a
nevus cell nevus. In over 60 per cent of all cases it develops from a nevus cell nevus. In
recent decades a clear increase in the incidence of melanoma has been registered. While
in the U.S. in 1960 a lifetime risk of approx. 1:600 was assumed, today one of 1:100 is
observed. Thus, according to Dr. Matthias Volkenandt (Clinic for Dermatology and
Allergiology of Ludwig-Maximilian University, Munich, Frauenlobstrasse 9, 80337
Munich), for example, melanoma has an incidence in the region of Bavaria of approx. 14
(i.e., 14 new cases) per 100,000 inhabitants a year. This corresponds to a lifetime risk of
approx. 1 % (every 100" person will be diagnosed with a melanoma in the course of
his/her life). Given this figure, melanoma is not the most frequent tumor in humans, but

the rise in the incidence according to Volkenandt is greater than with any other tumor.



100041 According to the current |evel of know edge, there is no preventative
treatnent or therapy that conbats the degeneration of nevus cell nevi. Nevi
with an increased risk of degeneration are chiefly surgically renoved.

Laser treatnent plays nore of a role in cosnetic aspects. Both nethods are
i nvasi ve, associated with certain risks (scarring, skin discoloration,
etc.) and high costs. [00051 The devel opnent of an acquired nevus is always
preceded by a small, sonetinmes mcroscopically small, red spot (a bl eeding
or hemangi oma). Fromthis nevus recursor a larger red, sonmewhat raised

nol e fr &f\94ht |Accawiing tophe cwr@ﬁiqvn‘gofri@@wéedgprtb@rgrl%m prevemdativetieeamedhn nevus
cel | neyj th@?a\ﬁ?lt corﬂt)i\tg'tﬁéf&:eirggr{%&latﬁ)hzt?’nems%\éﬁ nE0! e With alihdEAdl Gisk [ 00061
Artem sinine (also called gfnghaosu) 1's a sesquiterpene lactone wth a

per oxi def degeaertionvieadhidflyssulnditdilgritmotxele haex arbthedt phgs uwedofmairsleyn as a
systematically actiye, antipalarial drug., Artemisinine is very hard to

di ssol vECYMFHGAERACLS: ﬁBWe‘U%tL?JTS\?%? BIVaYHy Gﬁﬁ% ‘ateaéﬁ“m/%?ﬁa%@kéf(scém"@n? ? ni ne have
been devgloBRfon, ERE) MYHigHEstsOr topical use of artenisinine and derivatives
thereof for the treatnent of psoriasis, diseases of viral origin (warts,

mol | uscyge’PNt a8\ OHTA| ViihR) S A0 listakART Bl [ ceghdi seases
(pol ynmor phous |i ght de?ﬂﬂ%@s{)s, ag%ﬂ aggér?h\g/)algcaul %g @{E!éégggewgpsﬁgar%l i gnant
ker at osissmetinBsvieicrasyopdeatiysmall eretispat (abldeding or hepadgiaed)l Foar tiiswavas squanous

cell carcinoma and nml|ignan l.anonma) , vesiﬁul r skin.di seases and
henr r hETHUSPS 3 ALEF (M csomewaal Faissd w9 ??@!entb@@ﬁ% 88 Bt ISt he

present pkdai@hsithéh the BrowR RVideell AGAldeVel s tdfiffeleht sipd, r®WRRbYr ah@Pi cal
formul ations that are effective against benign pignented noles, in

part i cul@gcturggai nst nel anocytic nevi and thus can also be used in the
prevention of skin cancer. 100081 The object is attained according to the
i nvent i ¢#006h tArtamisioine(alse ngteddiinghaesu) isonseaquitkpess lagtongovifoapetexideé t h t he

for mul agl(olu)p,: w%icﬂphalgl hih‘l%go %%P,n Ce)xami?lgd and used mainly as a systematically active
antimalarial drug. Artemisinine is very hard to dissolve in water; however, water-soluble
derivatives of artemisinine have been developed. The systemic or topical use of
artemisinine and derivatives thereof for the treatment of psoriasis, diseases of viral origin
(warts, molluscum contagiosum and ovinia), ultraviolet radiation-induced diseases
(polymorphous light dermatosis, “collagen vascular disease”, premalignant keratosis,
Bowen syndrome, lentigo maligna, basal-cell carcinoma, squamous cell carcinoma and
malignant melanoma), vesicular skin diseases and hemorrhoids is described in EP-A-O

428 773.

[0007] The object of the present invention is to provide locally acting, but preferably
topical formulations that are effective against benign pigmented moles, in particular

against melanocytic nevi and thus can also be used in the prevention of skin cancer.

[0008] The object is attained according to the invention in that active ingredients from a

class of compounds with the formula (I):



0~1 X CH3 (1) in which fornmula (1) X represents CO, CHOZ or CHNRZ, where Z
is chosen from hydrogen; straight-chain and branched (Cl-C6) al kyl;
straight-chain or branched (C2-C6) al kenyl; straight-chain or branched
(C2-C6) al kynyl; (C3-C8) cycloal kyl; (C6-C24) aryl; (Cr-C24) aralkyl; m
and p-CH2(C6l-14)000M COR3; CSR3; C(NR6)R3; SOR4; SO2OM  SO2NR7RS;
5020-artem si nyl; SO02NH artem sinyl; POR4AR5 and PSR4R5; wherein R3 is

strai ght-chain or branched (Cl-C6) al kyl; straight-chain or branched

(C1-C6) al koxy; straight-chain or branched (C2-C6) al kenyl; straight-chain
or branched (C2-C6) al kynyl; (C3-C8) cycloal kyl; (C6-C24) aryl; (C6-0 0)
aryl oxy; (C7-C24) aral kyl; -(CH%%, COOM with n as an integer from!|l

t hrough 6; or | QCa- di-hydroarteHi iyl ; R4 and RS are sel ected independently
of one another from straight-chain>6r branched (Cl-C6) alkyl;
straight-chain or branched/(C2-§ enyl; straight-chain or branched
(C2-C6) al kynyl; (C3-¢ cg,éfgq C6-C24) aryl; (Cr7-C24) aral kyl; OM
strai ght-chain or br anthed ("C1- oxy; (C6-Clo) aryloxy and NR7R8; R6 is
sel ected from strai ght-chal"n™e teged (Cl-C6) al kyl; straight-chain or
branched (C2-C6) al kenyl; straight-ichgin or branched (C2-C6) alkynyl;

(C3-C8) cycloal kyl ; (C6-C24)0a &9d (C7-C24) aralkyl; 3 Mis hydrogen or
a pharmaceutically acceptabl e cation; Hed R7 and RS i ndependently of one
anot her are hydrogen or straight-chain or branched (Cl-C6) al kyl, or R7 and
R8 together forma (C4-C6) al kylene bridge; and R is selected from
hydrogen and the groups listed for R6; are used to produce(Ihe |ocally
applied, in particular topical fornulation against benign pignmented noles.

[ 00091 Surprisingly, it was found that pignented noles of the skin, in
particul ar those of nelanocytic origin, can be successfully treated locally

very eag] ¥nih flimluE AR P ReschS /S, RRGE oPEHNKG, ABERBis chBseRFdni:CUl ar wi th

topical (e.g., cutaneou preparations. It was

hydrogen; straight-chain and branched (C;-Cs) alkyl; straight-chain or branched (C;-Ce)
alkenyl; straight-chain or branched (C,-Cg) alkynyl; (C3-Cs) cycloalkyl; (Cs-Caa) aryl;
(C7-Ca4) aralkyl; m- and p-CHa(CsHs)COOM; COR®; CSR?; C(NR®R?; SOR*; SO.0M;
SO;NRTRS; SO;0-artemisinyl; SO,NH-artemisinyl; POR*R® and PSR'R®; wherein

R’ is straight-chain or branched (C,-Ce) alkyl; straight-chain or branched
(Cy-Cs) alkoxy; straight-chain or branched (C,-Cs) alkenyl; straight-chain or
branched (C;-C¢) alkynyl; (C3-Csg) cycloalkyl; (Cs-Cag) aryl; (Ce-Cio) aryloxy;
(C5-Cay) aralkyl; -(CH;),-COOM, with n as an integer from | through 6; or 10a-
di-hydroartemisinyl;

R* and R® are selected independently of one another from straight-chain or
branched (C,-C¢) alkyl; straight-chain or branched (C,-Cs) alkenyl; straight-chain
or branched (C;-Cs) alkynyl; (C3-Cs) cycloalkyl; (C¢-Caa) aryl; (C7-Cas) aralkyl;
OM,; straight-chain or branched (C;-Cg) alkoxy; (Cs-C1g) aryloxy and NR'R%;

R® is selected from straight-chain or branched (C-Cg) alkyl; straight-chain or
branched (C,-C¢) alkenyl; straight-chain or branched (C,-Ces) alkynyl; (C;-Cs)
cycloalkyl; (Cs-Ca4) ary!l and (C7-Cy4) aralkyl;



al so found that the prevention of skin cancer (in particular basal cel

carci noma or nelanoma) is possible through the treatnent of nevus cell nevi
wi th conmpounds of fornmula (1). Furthernore, it was found that these active
agents are also effective with [|ocal application in the prevention of
beni gn pignmented noles, in particular of acquired nevus cell nevi. [0010]
Wthin the scope of the present application, "benign pignented noles" are
understood to be in particular: - nevi, in particular nevus cell nevus
(banal or dysplastic; the nevus cell nevus is also often called melanocytic
nevus) ; M Hchvidmasy or ehanpaseutiogly pereptablspationimnd®’ and fR andependantdy oby pl ace of
origin, .Qn I S _8plder m s{d LS),
conpounghﬁgﬁ/%tg&c% Mg‘{ﬁ%g A{%ﬁ’%ﬁ%%‘g%ﬁ@%}e‘&g?@{ F@ ggﬁmr%)sé %erkdernal
nevus c&gethaefons a((0e€l) dlhylenesbrifget he dermis), and its subtypes that can be
differentiated according to tinme of occurrence, congenital nevus cell nevus
(= Dbir@ahdrark) and acquired nevus cell nevus. A subgroup of acquired nevus
cell nevi are recurrent nevi, which develop after the surgical renoval of
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cel | nevpigmentedenales. nevus 4 cell nevi are the Naevus Spitz and the Naevus
Reed. An exanple of a congenital dermal nevus cell nevus is the Mngolian
spot (= [NW&) usSudpresinglya ndwanfoard ek pignehted nodemyefithe akincinmacicathr teses cel |

nevus or .dernal nevus cell nevus i.s, the ngeni tal gj ant, pj nt
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of the nelanin pignentations (such as freckles = ephelides); and - pignmented
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nevus o |1 r S 0 r.oduct | . 111 The
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formula (I). Furthermore, it was found that these active agents are also effective with
local application in the prevention of benign pigmented moles, in particular of acquired

nevus cell nevi.

[0010]  Within the scope of the present application, “benign pigmented moles” are

understood to be in particular:

- nevi, in particular nevus cell nevus (banal or dysplastic; the nevus cell nevus is
also often called melanocytic nevus); including its three subtypes that can be
differentiated by place of origin, junction nevus cell nevus (boundary zone
epidermis/dermis), compound nevus cell nevus (connective tissue of the dermis)
and dermal nevus cell nevus (deep layers of the dermis), and its subtypes that can
be differentiated according to time of occurrence, congenital nevus cell nevus (=
birthmark) and acquired nevus cell nevus. A subgroup of acquired nevus cell nevi
are recurrent nevi, which develop after the surgical removal of another benign
birthmark. One example of a congenital junction nevus cell nevus is the Naevus
Spilus, an example of an acquired junction nevus cell nevus or compound nevus
cell nevus is the halo nevus (Naevus Sutton); and examples of acquired

melanocytic junction nevus cell nevi, compound nevus cell nevi or dermal nevus



menti oned beni gn pignented noles, in particular the acquired or congenital
nevus cell nevi. Anobng the above-nentioned nevi, the dysplastic (atypical)
nevus cell nevi have a higher probability of degenerating to skin cancer
and are therefore nevi that are preferably treated with conpounds of
formula (1) to prevent skin cancer. [0012] For the (Cl-C6) alkyl, nethyl,
ethyl, n-propyl, i-propyl, n-butyl, sec-butyl, t- butyl, n-pentyl,
sec-pentyl, neo-pentyl, n-hexyl, sec-hexyl and neo-hexyl are preferred.
More preferably is a straight chain (Cl1-C3) alkyl, and particularly

preferred IS th th For .t he strajigh char ranched, (C2-C6)
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but - 2-en-2-yl, but-3-en-2-yl, 2,2- drnethy vin drnethylvrnyl are
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cycl opropyl , —cugikebetild, PUsKClcangdt;yl and cycl ohexyl are preferred. For t he
(C6- C24) aryI (Co-Cnp) aryls, such as phenyl, naphth-1- yl and naphth-2-yl,

are prefers egtsm’ﬁ@fs Jrige &@Zﬁl@%@ne%faﬂbﬁdsuch(agfre%@ %Rﬁéli‘ﬂ}c’é)sandSUCh as benzyl,
phenet hyl, (naphth-1-yl)nmethyl” and (naphth-2-yl) net , are preferred. For

the alkyl Dt FHgl8l B midhE: iy n@gtsg@tb% B ELEHeyas ifxerpl 1 f1 ed

above for Pr efera koxy, and nore

pr ef erabl y i theiege,mevimoonythe daphmdwrairmmcosﬁartdrcmpemdudme otgaes)aryl in (C6-Clo)
aryloxy the sane radicals are preferred as exenplified above for the

(C6- C24 omny! . TMer @nmpoahdy ab formiuta (I}s atbhﬁifﬂmyed)ﬁ thee treertme&- olaplhtabovey. [ 0013]
Wthin the scope of the sent ap % the term"artem sinyl" denotes
a grouﬁleatwredrbﬂ}rgér R'g'}te'@rﬁg leg, & paaict o gt & greuataius&hound to
the oxyGeR AnchBShe %&E%ﬂor‘{édanetvh%iﬁﬁ‘tﬁla\éﬁé e niE cORRARMay B LRI N the
scope o t he présent application erm a di hydroartem si nyl

denot es higheaprambiitnydf, degasgrating te sk nzytcemaedtahe thabfwe neganhatgare[ 00141 I n

and | p- SOt drEBLNeRRE i Pl Y e R BB RSN ar o 51 ny] and

PORARS ?6(?125” ethrr {heed(C]-Cﬁ) alkyl, methyl, ethyl, n-propyl, i-propyl, n-butyl, sec-butyl, t-
butyl, n-pentyl, sec-pentyl, neo-pentyl, n-hexyl, sec-hexyl and neo-hexyl are preferred.
More preferably is a straight-chain (C;-Cs) alkyl, and particularly preferred is methyl or
ethyl. For the straight-chain or branched (C;-Cq) alkenyl, (C:-C4) alkenyls, such as vinyl,
allyl, 1-methylvinyl, 2-methylvinyl, but-1-en-1-yl, but-2-en-1-yl, but-3-en-1-yl, but-1-en-
2-yl, but-2-en-2-yl, but-3-en-2-yl, 2,2-dimethylvinyl and 1,2-dimethylvinyl are preferred.
For the straight-chain or branched (C,-Cg¢) alkynyl, e.g., ethynyl, propargyl, prop-1-yn-1-
yl, but-1-yn-1-yl, but-2-yn-1-yl, but-3-yn-1-yl, but-3-yn-2-yl, 3-methylbut-1-yn-1-yi, 3,3-
dimethylbut-1-yn-1-yl, 1,1-dimethylbut-2-yn-1-yl and 1,1-dimethylprop-2-yn-1-yl are
preferred. For the (C;-Cs) cycloalkyl, cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl are preferred. For the (Cs-Caq) aryl, (Cs-Cio) aryls, such as phenyl, naphth-1-
yl and naphth-2-yl, are preferred. For the (C7-Ca4) aralkyl, (Cs-Ci2) aralkyls, such as
benzyl, phenethyl, (naphth-1-yl)methy! and (naphth-2-yl)methyl, are preferred. For the
alkyl in (C,-Cs) alkoxy, the same radicals are preferred as exemplified above for (C;-Cq)

alkyl. Preferably it is a (C;-C;) alkoxy, and more preferably it is methoxy, ethoxy or n-



[ 00151 For the pharmaceutically acceptable cation as M for exanple, cations
of alkali netals, e.g., of lithium sodiumor potassium or alkaline earth
netals, e.g., of magnesium and cal cium amonium and H3N(RXRYRZ) can be
mentioned by way of exanple, wherein Rx, RY, Rz independently of one

anot her can be nethyl or ethyl. [00161 For Z as COR3 it is preferred if R3
is a straight-chain or branched (Cl-C6) al kyl; straight-chain or branched
(Cl-C6) al koxy; -(CH2),-COOM or artemsinyl. In particular, for Mhere

hydr ogen, sodium potassiumor amoniumis preferred. [0017] For Z as SO20OM
it is pprepaiyr Eor the axgliis (EnCal) laglloxyrtbe adme eadicalskané prederesalr asrexmpplfiedor
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di hydroafotfemesnmg.ne. [ 0020] The conpounds of forrrul a (1) can be obtained as
follows: 6 Artemsinine (X = CO can, as is known, be isolated fromthe
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produced, for exa t}ro%‘gg the reduction, artem sinine with sodi um

bor ohy dF Gl Gt o0 58008 SRR  orViarigmisiny! " ind

di hydr opg g{ﬂ%% pﬁ%i( gwhere X = CHOZ, wherein Zis a straight-chain or
branched % ?‘I yl, straight-chain or branched (C2-C6) al kenyl,
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aryl or h)e) g’acgﬁs {hgrbpgl%ﬁc?&géﬁyz%%%t?@agﬁ% %Srlgﬁoéi%‘%gra& Sos glr‘r%%lt ar%ll(a(rlle in that

it hi S friﬁtrarst e.Q0VERhieel setiubh drrgorasiitini 61 dikdline bhreh indalsl, agg of inagresiufet hyl si | yl
t , t

ether andecalcmm ammonium, and H'N(R*RYR?) can be mentioned by way of example,

wherein R*, RY, R* independently of one another can be methyl or ethyl.

[0016] For Z as COR’ it is preferred if R is a straight-chain or branched (C;-Cg) alkyl;
straight-chain or branched (C,-Cg) alkoxy; -(CH;),-COOM or artemisinyl. In particular,

for M here hydrogen, sodium, potassium or ammonium is preferred.

[0017] For Z as SO,OM it is preferred if M is an alkali metal, an alkaline earth metal or

ammonium,.

[0018] For Z as POR'R’ it is preferred if R* and R® are selected from OM and straight-
chain or branched (C;-Cq) alkoxy. More preferably one of R* and R’ is OM, wherein the
M is in particular sodium, potassium or ammonium, and the other one straight-chain or

branched (C;-Cg) alkoxy or OH.

[0019] The compounds of formula (I) are known or can be produced analogously to
known compounds of formula (I). The compound where X = CO is the artemisinine, and
the compound in which X = CHOH is the dihydroartemisinine. The compounds in which
X = CHOZ, with Z different from hydrogen, or wherein X = CHNRZ, are referred to

below as “derivatives of dihydroartemisinine.”

[0020] The compounds of formula (I} can be obtained as follows:



trimethylsilyloxy group is exchanged with trinethylsilyl brom de for brom ne
(according to Exanple I of US-A-2005/0119232), and then the bromne atomis
in turn substituted in the presence of a base with an HOZ which if desired
is used in an excess, wherein Z has the indicated neani ng. Anong these
derivatives artenether (Z = Me) and arteether (Z = Et) are known conpounds.
The derivatives of dihydroartem sinine, where X = CHNRZ, wherein R has the
meani ng i ndicated for forrmula (1) and Z = hydrogen, straight-chain or
branched (Cl-C6) alkyl, straight-chain or branched (C2-C6) alkenyl,

st rai ght - chafferamsiningy éﬁc‘*h@@) car-as6y kapwynd isola@d-Byh thy plaotMkghisid C6- C24)
aryl or (Cr-g24) aralkyl; can be produced fromdi hydroartem sinine, in that
this is first converted with trinethylsilyl chloride into its
trinmethylsilyl ether. . the L si ]yl ox ro i s, exchanged for brom ne
with trimgt h%‘l*% r|°§‘|$e%‘|5‘<5‘fﬂe (‘a@%@%&i‘% g éfg‘ﬁﬁ?lu‘ge progpcedy 4o AXappls; 0119232)
and then t hethRfu@ithe reubtidn b aftéthiBinineSwik BSdiuUb&REhdRidE NE mdkfoehce of a
base with an amne HNRZ which if desired is enployed in an excess, wherein

R and Z have®PPFX. PH{di cat ed neani ng. The derivatives of di hydroartenisinine,
where X = CHOZ or CHNRZ, wherein R has the neaning indicated with formula
(1) and Z-= Fhe deriyitigep eCalitmdomormisinind,i where o of CNIOds wjievein Z ds « or nul a

(1)), are avgj le.fr i roartem,sinine ,.or the deriyatiwe of

di hydr oartem&'lsaégﬁgcﬁ#erog%{%%h@féﬁ?nal )Hats{}?lﬁlgi/c}lg%or 31" }45‘% ééz\?ﬁﬁ h m or p-
bronmomet hyl sz hisaraighi-chatfebhblanetet €C,109) AlRenylr @€SaNG eydlbalkyl, @ @ase, fol | owned
by hydrolysis of the nethyl ester and suitable salt formation, if Mis not

to be hydr og®H. ook Halkyl: gan be prodyeed fremadibdroartemisisingpisrtiatydt 38 CcHOZ and
Z = p- CH2( CokHy o : T A RTol-Tel I c N -mﬁ hvagives, of

di hygr oargemlm ni nerﬂe\%hé?gm@@éﬁt gcblo?llggdﬁlﬁés Fz‘ aﬁ?rﬁ}é t{ﬁéé’ (r%r@eani ng

i ndi cat ed wi trimefhyisilyloay (drdyp & exdi@R@dowitheemsth@SREl hrochiR3 fori broatimeai ght - chai n
or branched (C2- al.kox r - I can he ,produced .by reactin
di hydroart ené“%"ioﬁé%ﬁé t%kx eﬁ&é‘%ﬁ%@%‘ﬁ 1@%&??%&‘@%%% mﬂ%yx = )
CHNRH wi t h tjReusUiubaihted fhihe HRGaIR W aGaglhth &CHOZOWhRh KidesRSd Blus@f

chorocarbonic acid-(C6-Clo) aryl ester or chlorthiocarbonic acid-(C, -C6)
al kyl in an excess, wherein Z has the indicated meaning. Among these derivatives

artemether (Z = Me) and arteether (Z = Et) are known compounds.

- The derivatives of dihydroartemisinine, where X = CHNRZ, wherein R has the
meaning indicated for formula (I} and Z = hydrogen, straight-chain or branched
(C1-C¢) alkyl, straight-chain or branched (C;-Cs) alkenyl, straight-chain or
branched (C,-Cs) alkynyl, (C3-Cs) cycloalkyl, (C¢-Caa) aryl or (C7-Caq) aralkyl;
can be produced from dihydroartemisinine, in that this is first converted with
trimethylsilyl chloride into its trimethylsilyl ether, the trimethylsilyloxy group is
exchanged for bromine with trimethylsilyl bromide (according to Example 1 of
US-A-2005/0119232) and then the bromine atom, in turn, is substituted in the
presence of a base with an amine HNRZ which if desired is employed in an

excess, wherein R and Z have the indicated meaning.

- The derivatives of dihydroartemisinine, where X = CHOZ or CHNRZ, wherein R
has the meaning indicated with formula (I) and Z = m- or p-CHx(CsH4)COOM
(definition of M as given for formula (1)), are available from dihydroartemisinine
or the derivative of dihydroartemisine where X = CHNRH, in that they are

alkylated with m- or p- bromomethyl benzoic acid methyl ester in the presence of



ester or chlorthiocarbonic acid-(C6-Ci o) aryl ester and a base. - The
derivatives of dihydroartem sinine, where X = CHOZ or is CHNRZ, wherein R
has the nmeaning indicated with formula (1), Z = COR3 and R3is a
straight-chain or branched (Cl-C6) al kyl, straight-chain or branched
(C2-C6) al kenyl, straight- chain or branched (C2-C6) al kynyl; (C3-C8)
cycl oal kyl, (C6-C24) aryl O (Cr-C24) aralkyl; can be produced by reacting
di hydroartem sinine or the derivative of dihydroartemn sinine where X =
CHNRH wi th an acyl chloride and a base, wherein the acyl chloride is
substitut ed ®WPE fowewgi!ubvélbfd@bﬁ@ of thermethyk psteraanidyausialde self faranetier. iBni si ni ne,

WnereX-CI—i@Z I ng . formul a
(ry, z = lsoﬁ th i's A o ral gﬂ)\ﬁhqg%stgp%ng%%{?rsaﬂlgh({e&glw%@f %8%1‘5 )?kyl ,
straight - chaCHOdranleraﬂp#(édb(CgE&)DHalskmnydas“astem:acgdnﬂ”chal n or branched
(C2-C6) al kynyl; (C3-C8) cycloal kyl, (C6-C24) aryl or (Cr-C24) aral kyl; can
be obtai ned Dy dedetiveg of ralamyﬂﬂfaftaammﬁ Nehete{ vaCHGZ dﬂeisomli{lhﬁﬁ ®ove where

Z = COR3 with La\/\%sson S reagent. he derivatives of dihydfoartemn sinine,
where X = the seapipgindigted ith Fpgmtlhe(l)néanm iOR cant GéRm%Rfor mul a
(ry, z = C@glm ted with
formula (1)), Sﬁﬁgh[glagfgp%%édgycz F %Bpg‘%r@'&}r%}g ﬁ%ﬁg ?%lph@g?t he

derivative olby aaﬁmrd)h»rdrMemlmm1nEOM1eMerlvatwe oCHM?Hfmnemlsmlwwhwrc Xaci d

anhydride (if = or.is.,3) or with.M - (CH2) n- n helatter case
in the case \_/\lngbylﬁl ! Sﬂﬁng% gﬁ?rﬁ?%f"g%u%%&l&%réﬁ la§<yLaf;§ 41 85 be used,
and the net hyorsthRhR! adi@:l(@@@ﬁﬁ adyqréstw &h@mmanbémta@iw(thmi kgl can be

wi thdrawn fromthe equilibrium such by evaporation under reduced

pressure. | feskariosclipi lﬁ‘}ﬂd\?@g‘ewd @c@m?%’b@?ﬂﬂlﬂ abaget formation can foll ow,
in that the remai ning methyl ester group is split, e.g., with Mcyanide.
Among t hese Hex deyiyaiivesof diltydrogriemisimgree where WoﬁleCmﬁt‘—Mrogen is

kroun 29, o kB R AL YR SR TR,
and R3 is - (@'Br)incheﬂ:@}ﬂds]vhlkgwIsﬁ@ightﬁkﬂlanﬁ&nbﬂ’agcheﬂCt(li&l&dlldehjilhsti‘zﬁgh'tm a (I))
can be produged |y anched (Co-Ce) alkynyl; (C5-Cs) cycloalkyl, (Ce-Cas) aryl or (Cy-Cae)
aralkyl; can be produced by reacting dihydroartemisinine or the derivative of
dihydroartemisinine where X = CHNRH with an acyl chloride and a base,

wherein the acyl chloride is substituted with the suitable R’

- The derivatives of dihydroartemisinine, where X = CHOZ or is CHNRZ, R
having the meaning indicated with formula (I), Z = CSR? and R® is a straight-
chain or branched (C;-Cq) alkyl, straight-chain or branched (C;-C¢) alkenyl,
straight-chain or branched (C;-Cq) alkynyl; (C;-Cg) cycloalkyl, (Cs-C24) aryl or
(C7-Cp4) aralkyl; can be obtained by reacting the corresponding derivative

described above where Z = COR® with Lawesson’s reagent.

- The derivatives of dihydroartemisinine, where X = CHOZ or is CHNRZ, R
having the meaning indicated with formula (I), Z = COR® and R? is «(CHy)n-
COOM (M having the meaning indicated with formula (1)), can be prepared by
reacting dihydroartemisinine or the derivative of dihydroartemisinine where X =
CHNRH with a cyclic acid anhydride (if n = 2 or is 3) or with MeOOC-(CHz),-
COOMe. In the latter case in the case where X = CHOZ a basic catalyst such as

NEt; can also be used, and the methyl alcohol released during the



that in MeOOC- (CH2), COOwve one of the two carbonyl oxygens is replaced by
sul fur wiwth Lawesson's reagent and this hemthio-diester is reacted with

di hydroartem sinine or the derivative of dihydroartem sinine where X =
CHNRH, followed by hydrolysis of the still free -COOWe group to COON and
corresponding salt formation, if Mis not hydrogen. The derivatives of

di hydroartem sinine, where X = CHOZ or is CHNRZ, R having the neaning
indicated with fornula (1), Z = C(NR6)R3 (R6 having the nmeaning indicated
with formula (1)) and R3 is a straight-chain or branched (Cl-C6) al koxy or
(C6- Ci 0) ar yragsepterigigtionecan tye ayidrwn; from et cqaiibrigoe yeahasdyREam@mioni n - whi ch

R6 has the indic [ j it . j - C6)

al cohol or (u%gégréé @%‘égﬁ%@%?%%fg '{03??33%% g?‘f‘arcggrgsgﬁfe?&b gg@&@‘g{"gﬁ'ﬁ{e is reacted
w th POC13 faibelvt inethawihie hreslainjgr methyleestei groupe isogplit,heg.devithvisi-dydsidef

di hydr oartenj si ni ne ere X = CHNRH in th esence of a bgse. The
derivati vesr%'f’o%ﬁ e ‘t"f‘%‘fﬁss‘ihﬁi"ﬁ%,whﬁ'ﬁ‘?gfé_‘ &HB%CP@Z 6?‘?%2(13#1 €1 R havi ng

t he meani ng JpdhGatSRsigatdormula (1), Z = C(NR6) R3 (R6 having the meaning
indicated with fornula (I and R3 is straight-chain or branched (Cil-C6)

))
al kyl , straiqght s Io) (D= ny I iR or
branched (Qm£§n§#lﬁb;n§/ﬁ th?%gﬁ C%?lg@g%eﬁlyﬁe (%%1%26 1%%1—{1@%2?, C7-C24)
aral kyl, carhapiagahe¢ ancaring indicstbdiwitinforsoley@n#t e GBRNa® RiHer€CIRH,-has t he
i ndi cat ed neani i,S reacted with.a corr ondi Gignard reagent R3MyBr,
where R3 hasca@h&ppﬂ&a&ﬁggge Mraane ﬁ‘b“,‘ca&ﬁ’g‘”ﬁﬁgg@}ﬁ%@ ﬁﬁ‘%g%lﬁ’f"éli“ﬁ g‘i s reacted
W th POCL3 apg ih MEOGCITH,R-COOVRIH@Iof eRE Sioéamsond! okyRndRMbMadddwsy of
di hydroartem sinine where X = CI-INRH in the présence of a base. - The
deri vati ves sffurdi gt rlgareseomss irgfigerd, anthethis kemltgmxesmr iss regaZ Witk havi ng

t he meani ng j.ndi -\ r N A B A CH2)"- COOoMm
(Mand R6 héj\}liﬂﬁlé a?ttﬁgi%ﬁ%ﬂé%?%glgidgﬁ%gg% é)(}:l%k\'j; rﬁ"‘%ﬁ@@@?"gﬁ € ‘obtained in
t hat a conpdulisivédd GIChGLRkis- CONKEGstilWTrk e FGODMN der&ep hav €OQGHeardndi cat ed
meani ng, are reactgid Wi tg}ﬁq]POCBHg\Hd thgn wi t h di hydroartem sinine or the
derivative SPTEIRYENgsslt ormaton HM Kt SYROZNcHNRH i n the presence of a
- The derivatives of dihydroartemisinine, where X = CHOZ or is CHNRZ, R

having the meaning indicated with formula (I), Z = CINROR? (R® having the

meaning indicated with formula (1)) and Rlisa straight-chain or branched (C,-Cy)

alkoxy or (Cs-Cio) aryloxy, can be obtained, in that an isocyanate R®-NCO, in

which R® has the indicated meaning, is reacted with a corresponding (C;-Cs)

alcohol or (Cs-Cyp) aryl alcohol, and the urethane thus obtained is reacted with

POC!; and then with dihydroartemisinine or the derivative of dihydroartemisinine

where X = CHNRH in the presence of a base.

- The derivatives of dihydroartemisinine, where X = CHOZ or is CHNRZ, R
having the meaning indicated in formula (1), Z = C(NROR® (R® having the
meaning indicated with formula (I)) and R’ is straight-chain or branched (C,-Cs)
alkyl, straight-chain or branched (C»-Cs) alkenyl, straight-chain or branched (C,-
Cs) alkynyl; (C3-Cs) cycloalkyl, (C4-Ca4) aryl or (C7-Cas) aralkyl, can be obtained
in that an isocyanate R®NCO, where R® has the indicated meaning, is reacted
with a corresponding Grignard reagent R’MgBr, where R® has the indicated

meaning, and the amide thus obtained is reacted with POCl; and then with



base, and the nethyl ester is hydrolyzed, and, if Mis not hydrogen, a
suitable salt formation is carried out. - The derivatives of

di hydroartem sinine, where X = CHOZ or is CI-INRZ (R having the neaning
indicated with fornula (1)), where Z = SOR4 and R4 = OWe, can be obtai ned
by reacting di hydroaratem sinine with excess dinethyl sulfite (DRP 487253),
optionally in the presence of a basic catalyst, and distillation of the

rel eased nethanol and finally the excess dinmethyl sulfite under reduced
pressure. - The derivatives of dihydroartem sinine, where X = CHOZ or is

Cl -1 NRz, R dfydiopgdeminidineedithederivative af dlydiparteniisiping|veherg X = SMNRH = sor4 (R4
being a strgj - i branched (Cl1-C6) al koxy or (C6-C o) aryloxy), can
be obt ai nedﬂ{[ﬂ?gﬁéﬁ{é@?gggéﬁebn of the correspondi ng derivative where X = CHCOH
or CHNRH wi t Qi | OF: 1. Sui e bas as

pyridi ne,” rgﬁ%vagﬁgﬁﬁ%f ﬁ)g ﬁgdé%aggnﬁ%?'gﬁyﬁﬂgﬁ%ri ddeﬁ(?t%do rsﬁsbgl&%[h reaction of
t he obt ai nedawing fiermaningdhdicatetewith dbimuda (1), Zh=OIERER’ raad PO NglH(TH,), -

strai ght-chajn or l\granch@ (C1-C6) al ¢cohol . or . (C6-CL10) ara/l al cohol in the
presence of (YU MW Badwving,ths meaning indicated wib Hamplaafli ean 8¢

di hydr oar t eghingh ri‘:?tha%%{ofnpéuﬁd Qé%(%gglﬁz? -SONFRS, Rihehay h%dtﬂ"%a{&?a”i ng

indicated with formula ( and Z = S R4 being (C1-C6) al ky

st r ai ght - ch#lienindicatbd meatiegl af Ra@6d wathkHylh ands theaivgtit dibyroarterisibinanched ( C2-
C6) al kynyl, (C3-C8). cycl gal kyl Co- C24 yl Cr-C24) aral kyl), can be
obt ai et by AT Hy ot AR am TR R N BHEP R PsRas! e

i ndi cat ed mBaRl & the ettyl 86668 BydrBiyedty 'and Hf NI is 48t hydeommak sifablehiglt excess
thionyl chloride and 10 subsequent reaction of the R4-SOCI obtained with

t he corr espnaiatien isgpmigd o8kr t emi si ni ne derivative where X = CHOH or CHNRH i n
the presence of a suitable base, such as pyridine. - The derivatives of
di hydr oar+ eheidsrimativesnd rdihpdrearigpdsinioe, whereHKRZ, CHOZ hetvisngHNRE (Rani ng

indi cated with far (1) and, 7. = 4 hei ng_ 1d and R8
navi ng. che. Tan 5 BB Fim s (0% P Y ome T ned ™ ™ eact  ng
an anm ne HNR#R8e WhtdincdXpes&ctity Qihyliroaftentisifife wigimeXedss dimdthd ®if@ess

(DRP 487253), optionally in the presence of a basic catalyst, and distillation of

the released methanol and finally the excess dimethyl sulfite under reduced

pressure.

- The derivatives of dihydroartemisinine, where X = CHOZ or is CHNRZ, R
having the meaning indicated with formula (I), and Z = SOR* (R* being a straight-
chain or branched (C;-Cs)} alkoxy or (Cs-Cig) aryloxy), can be obtained through
reaction of the corresponding derivative where X = CHOH or CHNRH with
excess thionyl chloride and a suitable base, such as pyridine, removal of the
excess thionyl chloride and subsequent reaction of the obtained sulfurous acid
derivative with the corresponding straight-chain or branched (C;-Cg) alcohol or

(Cs-C o) aryl alcohol in the presence of a suitable base, such as pyridine.

- The derivatives of dihydroartemisinine, where X = CHOZ or is CHNRZ, R
having the meaning indicated with formula (I) and Z = SOR* (R* being (C;-Cq)
alkyl, straight-chain or branched (C,-Cg) alkenyl, straight-chain or branched (C,-
Ce) alkynyl, (C;-Cy) cycloalkyl, (Cs-C24) aryl or (C3-C4) aralkyl), can be obtained
by reacting a Grignard reagent R4MgBr, wherein R* has the indicated meaning,

with excess thionyl chloride, removal of the excess thionyl chloride and
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t hi onyl chloride, and subsequent reaction of the RR7TRBNSOC obtained with
the corresponding di hydroartem sinine derivative where X = CHOH or CHNRH i n
t he presence of a suitable base, such as pyridine. - The derivatives of

di hydroartem sinine, where X = CHOZ or is CHNRZ, with Z = SO20M (M havi ng
the neaning indicated with fornula (1)) can be obtained by reacting the
correspondi ng derivative where X = CHOH or CHNRH with pyridi ne-sul fur

trioxi de conpl ex and exchange of the pyridiniumcounterion of the sulfonate
obtained for M - The derivatives of dihydroartem sinine, where X = CHOXZ or
is CHNRZ, whebsequnt =r30QMR768 thad RY ST arbthilel haitle tiee mmamgmgndl cat ed

with fornul can. .be . obtained b dr oart eni_si ni ne
derivative %ﬂ@aﬁemlsﬂlﬁdm atl % W rqc})—]?\ﬁ%l%m ﬁresﬁ?ﬂe&flade in the

presence of saitdbkSase SublhaRSyridhed. .  PYri dine and subsequent reaction with |
eq. of an am ne HNR7R8, where R7 and R8 have the indicated neaning, in the

presence of fhasgAMls 35 BflddhnisinintPGrdRr kvatéMezob: § loydugar kem sinine,

where X = CHOQZ ere - artem sinyl, can eotaln ylreactlon of
2 eq. of di Hlyfadmgaln& swagng indécadt with fargula @f arEUZFuSQR aﬁM b¢1ngiéJR R't he

hor o % = AR R avob Bepatig e €F Ny Pinke B GobkekBRIT, cact i ng

di hydr oar t effeiing AR ihd) HNFER® vath @Mbisuthhﬂnyl am)md @'@ndﬂ%l bh@aepmé@nce of base
such as pyridi ne and subsequent reaction wth b’a’s}@%%(‘d()f t he artem sinine

derivative Whiepd ckloriderpadosubpequprt rpgction 9f EeoRR htaings wiltk thei ne. The
d Cl -1 NHZ
ond 7= Soo6oHEpRliEk M ARC Bt MRK IO, mijfl‘“

subsequent | yhéﬁtemlaroﬂeaﬁmmble bade, slichys pyréditeem si n| ne where X = CHNRZ, R
having the meaning indicated with formila (1) except for hydrogen, can be

obt ai ned by Thdeleriedtneabf difydrbartdhtsifik,fvaldrel A :nCHUzg@:rls @mmm kyithe =on with an
al kyl brom de__ RBr, vvhere R has the indicated nean he derivative of
di hydr oar t efiQOM M h @weanmaNP@catﬁﬂhéw@ fgrmulscﬁ@ jogn QFP@W%‘?F’W , can be

produced ac CrQJcﬁhQ Yhl o@é%hﬁlgzd&fva% AitefO W I9487 or CHNRH with

pyridine-sulfur trioxide complex and exchange of the pyridinium counterion of

the sulfonate obtained for M.

- The derivatives of dihydroartemisinine, where X = CHOZ or is CHNRZ, wherec Z
= SO,NR'R® and R, R’ and R® have the meaning indicated with formula (1), can
be obtained by reacting the dihydroartemisinine derivative where X = CHOZ or
CHNRH with 1 eq. of sulfuryl chloride in the presence of a base, such as, e.g.,
pyridine and subsequent reaction with 1 eq. of an amine HNR'R®, where R’ and

R® have the indicated meaning, in the presence of base such as pyridine.

- The derivative of dihydroartemisinine, where X = CHOZ, where Z = S0,0-
artemisinyl, can be obtained by reaction of 2 eq. of dihydroartemisinine with 1 eq.

of sulfuryl chloride in the presence of base such as pyridine.

- The derivative of dihydroartemisinine, where X = CHOZ, where Z = SO,NH-
artemisinyl, can be obtained by reacting dihydroartemisinine with 1 eq. of sulfuryl
chloride in the presence of base such as pyridine and subsequent reaction with 1
eq. of the artemisinine derivative where X = CHNH; in the presence of base such
as pyridine. The derivative thus obtained is identical to the derivative where X =

CHNHZ and Z = SO;0O-artemisinyl. From the derivative thus obtained,

11



Fromthis in turn the derivatives of dihydroartem sinine can be produced,
where X = CHNRZ, R having the neaning indicated with fornula (I) except for
hydr ogen, by deprotonation on one of the two sul fam do nitrogens and

al kylation with an al kyl brom de RBr, where R has the given neaning. - The
derivatives of dihydroartem sinine, where X = CHOZ or CHNHZ, where Z =
POR4AR5 or PSRAR5, and R, R4 and R5 have the neaning indicated with formul a
(I'), can be obtained in that first dihydroartem sinine or the

di hydroartem sinine derivative where X = CHNRH is reacted with excess POCl 3

(or PSCI3) and the excess POC13.(pr, PSCl3). is re e #i illation. To
the raw prod e%‘rﬁ’f‘%’f ﬁ'& CTIVAINES gf&ggrmlﬁe (’V&Ffw ’gltha‘ﬂlﬁlRPOCI 2 (or
CHNRPSC 2),  tidepemetighadRaccl Rt fopaulf(lyadig abshydtogand cddbd ebthed By r oduced,
these are introduce as Grlglnar_d reagent RAMgBr/ RSMgBr (if R4 and/or R5 are

to be (Cl- Coyepiptepation an thg gwifangidainitregen ndnadkdatiqnepithigan glkylbggmide

st rai ght - chai . : nyl, (C3-C8) cycloal kyl, (C6-C24
aryl gr (Cr- @5&%@%3&%?&1 'ﬁﬁgﬁtﬁ%?%n?ﬁ ')(;fyan (al cohz)l a%/e R407>I$50"((if R4)

d/or RS are,l {Talaht: chain. or b d (2 kg C6- C1
aryl oxy)) or TP et F VBRI b e BRCR o cHR e Sl (o 1

hydr oxi de; wattémisigl, pas \Wesgredideatactdidiag tb amples 2 asfeUpretersadliy23xided in
the order of their increasing nucleophilicity and, if at |east one is to be
R4 and/or REOM thinid tumihe deraativesyof dayydraartemisininsocan be produgect whgret e | ast

reagent. | Oog]dﬂ?&g{%thﬂﬁgingQﬁ@B%erg' %ﬂﬁf{%&t@d %ith ma gfr) e%ﬁéyé‘ggﬁl}? en,

configuration o is C &atom e Clo atom er pene
backbone) cahy keproinaton (Bpne Bfichecopodfachidofitgensidnd Alkylatomnwith so be used

inthe formo G Q- epi ne Lxture, .wherein the ratio of the two epiners
can be causea{kﬁ@’r‘f'ﬁ@eg&éc‘@&r%ﬁ?éﬂﬁﬁ'\’e&ﬁ“@flmﬁr temisinine and/or by the 12
exchange of the C o-hydroxyl group.for different hydroxyl derived from
wat er or for The derivtivesef %&%ﬁmwge,o@@& L7 @Hg)zs‘ifrﬁlﬂ@@éswgfr@@ﬂ] Those
active agent poRR! iEPSRWE PRIV And R il 2 LRI ChECAEH Wit Bmula
artem sinine, dihydroartem sinine, the derivatives contal ning carboxyl
groups (in partanchd abtained s thabiledt dilgdrdaetmmisarine ar theedihgirpar@mipyinear bonat e
of di hydroartem sini ne d l.i.nic acid are pr red rtem sini ne,
G hycir oar ton GG i a7 SR o PeRE WuCEReR FOEL Erps Ch] A i

excess POCI; (or PSCls) is removed by distillation. To the raw product obtained,

where X = CHOPOCI; (or CHOPSCl) or CHNRPOCI; (or CHNRPSCIy),

depending on the type of radicals R* and R to be introduced, these are introduced

as Grignard reagent R*MgBr/R°MgBr (if R* and/or R® are to be (C;-C) alkyl,

straight-chain or branched (C;-Cs) alkenyl, straight-chain or branched (C,-Cg)

alkynyl, (C3-Cg) cycloalkyl, (Cs-Caa) aryl or (C7-Cas) aralkyl)) in the form of an

alcoholate R*O7/R°0O (if R* and/or R’ are to be straight-chain or branched (C,-Cy)

alkoxy or (Cs-Cg) aryloxy)) or in the form of amines HNR'R® or in the form of

water or hydroxide; with the provisos that these reagents are preferably added in
the order of their increasing nucleophilicity and, if at least one is to be R* and/or

R’OM, the MOH necessary for this purpose is added as the last reagent.

[0021] With the compounds where X = CHOZ or CHNRZ, the configuration on this C
atom (i.e., the C;o atom of the sesquiterpene backbone) can be (R) or (S). The compound
of formula (I) can also be used in the form of a Cp-epimer mixture, wherein the ratio of

the two epimers can be caused by the preceding reduction of artemisinine and/or by the
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particularly preferred. (0023] The compounds of fornula (1) can be used
individually or as a conbination of two or nore of these conpounds. [0024]
The conpounds of forrmula (I), in particular artesunate, are also effective
in the prevention of acquired nevus cell nevi. For the prevention of nevus
cell nevi, the conpounds of formula (1), in particular artesunate, are
applied extensively over the entire skin, to skin zones with increased
probability of the formation of nevi, or to already visible nevus
precursors. Skin zones with increased probability of the formation of nevi
are on thkehapgreohtiadCislydronylegieun Futa @zﬂgrenbhleir@mqhemd fromxysaereer fop UV

radi ati %Re9ﬁﬂehl?8e Eﬁen]'[seHWes fhoskin zones are often present in the
ce

vicinity o nevu nevus ready formed (e.g., in a radi us of
typi cal | to round e ) unds of
fornula[%F#P in 8 ?g?# § @“@ é&@%& av@'C H%efuc?%erra vant ageous

prOpertyarté[hmmﬁehemhyaﬂdeermmnnmepIme ahe’r%dv’ese&bﬁhinﬁ@ rRabdsylpeedips sdns that are
so weak that they are hardly visible to the naked e)éqe, Under. t he action of
the compaiialer aeesth%ﬁahemqt% agterghes propyleasbonatpledinydroartespigipite S8 s fir st

form S”%hlehrh Ay SiPt e é\e fefldd POGRIRsIARE K dﬁl‘g'drda}t@ﬁl‘suﬁlflé earndaalft@s%ﬂ@yﬁ'eand in

part | ook I| e dark crystals sitting in pores favorabl e cases, a

r ef | ect gdrticulgtly pref@redscope exam nation of the skin regions at issue is
therefore no |onger necessary. [0025] For application, the active agents of
f or mul a [(023) caﬁeb&nipmmlﬂ aft formula (B csw bt aiddendivielnatly et asencdnarindtioo alf
application, (% rticular for topical (cutaneous) application. The

concent F‘SPPBWOEﬁ a]i’f'éea‘é‘f‘?‘?}’é‘ dSgents in the formul ations (preparations)
produced i S not partlcularly ﬁrltlcal For mul ati ons mnth a conc&ntration of

appr ox. 180281 ¢ othesompeundsoigommpla (1 perticyasanesurats. ke 4lsp fRigchivs dhthecan be
pr Od.ucegwev%ﬁtront e aE?tﬁ&Hnﬁévhs che ln@ggsF&‘e{hle BeVdntiok C&nﬂ&'ﬁb tall mpi M:hrrar ks or

acquire formulati ons pre | y contain approx. to 13 approx. 20 %
by wei gh:bmpbultdlaef ﬁumuiﬁe(l)agepmlc@arcarqawnaiecarbaplblgcdmanelrvalbloyeltmeynwont ain

appr ox 0 based for i O Fo t he ntion of the
acqui red%‘"ng({/dg’"czé)f‘ H‘@ |'“°rFW5 fp(S? 11'& g]rﬁl% Eﬂ’@?té? e‘c’:‘oﬂ?éﬁﬁ %Yt 0 appr ox.
5% by wWeigghle nefustgrecurfoedTBRINEbNSS withrindtkaed bbobalhﬁ@ﬁﬁf 100 fébRtibebiukat i on; nore
preferably they contain approx. 1 to approx. 5 % by weight. The precise

t her apedfd emiheypne haud skdg aggan el arg msre feqyapty syrased to UV radiation. On the

other hand, such skin zones are often present in the vicinity of a nevus cell nevus aiready
formed (e.g., in a radius of typically up to 5 cm around the nevus already present). The
compounds of formula (1), in particular artesunate, thereby have the further advantageous
property that they render visible already existing nevus precursors that are so weak that
they are hardly visible to the naked eye. Under the action of the compounds of formula
(I), the still invisible nevus precursors first form small red dots, which become dark to
black after a few days and in part look like dark crystals sitting in pores. In favorable
cases, a reflected light microscope examination of the skin regions at issue is therefore no

longer necessary.

[0025] For application, the active agents of formula (I) can be formulated in a suitable
formulation for local application, in particular for topical (cutaneous) application. The
concentration of the active agents in the formulations (preparations) produced is not
particularly critical. Formulations with a concentration of approx. 0.1 to approx. 40 % by
weight, based on the formulation, can be produced. For the treatment of nevus cell nevi

(congenital = birthmarks or acquired) the formulations preferably contain approx. 5 to
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depends on the active agent itself, the base used, the prepared galenic form
(such as ointnent, suspension, pastes, plaster, cream gel, solution) and
on the additives used and can be determ ned by one skilled in the art by
sinple effectiveness tests. [0026] The duration of treatnent of existing
nevus cell nevi (congenital = birthmarks or acquired) depends on the type,
size, structure, pignentation and the age of the nevus. Preferably the
treatments are carried out cyclically with high concentrations of the
conpound of fornmula (I). Initial reactions are often visible after the first
f ew day$rppx. 29 Satbyeweight of tenactixg agery, ensd pastiewlaly pesferRblyjbeyorentdinere is a
clear i e (e i i ! ;Sappear ance
of the HERTETEP} of SR GRed of e BloBE P e Breb Bl RC e Bedli P

pat i ent sigvissi cetlenetvh) ehe Emedstiond pricfeeabdyp caleaimivp tb appoxmithby enighr of thet h

i ncreasi ng age. {002 r the preventi.on of acquired, ne .cell nevi an
:appl i ca!tcpglﬁo'ﬁ\ﬂi %f[efoﬁ?“q ﬂig’ésedt W@g ?(;‘/rg’“gﬁ‘f’?;i ePtE r?f&gli?é@dg?y ‘\r/?g'?ﬂﬁ%a‘ﬁlrr%’& u\r“sor s are
preferahly abFl%a.t g«% _lmW&%’ht._W'h’éiﬂrec‘ié@@hérﬁ’ﬁ@uﬂ@ally?éqtﬂieﬁ%ﬂ%ﬂﬁ anaRivefagédie nevus

precursors. [0028] The active agent of formula (1) should penetrate into the
ski n t o dgpénde roanthe depiveh sgend épelfdhe dassnusehetheserased. gdlenia gprmo dsueh as For t he

treat nent _.of Y I Vi i | = .bi Of - ir , the
het rvo: et SPEsEy e biab G SREN bl sl wREBH 6% RRegiidady, 00
type anrgn bgeéeterimihdichbynmeukilled irFbe atthe simpdy effidctiomesd tejsqui r ed nevus cel |

nevi, the active agent preferably penetrates through the epiderms up to

the junqpezs) ZRRQurdilds ob QeslRendsTenRang n@la'sd@rﬁm(@ﬁ?e;ﬁi@r%mhn{a%zﬁ] As
formul ati on base for the active asgrents of formula ( all bases which are

usual f GeQUiEAMeReBHFan dbe S8, BinR sueturen pigmanikiaR dnd Hbe eghgbHesneke suitabl e.
L0 partigikably e SURRCRESES chitfed! AR SRlicaI9! Mih HiliPWBnERlaiihsPat! f! At U
att Ins, "0lls, p

fats, waxes, y acid esters paraf II'Tcones an ol ynmers
t her eof .competirer abformuhe(Ipdhitik reagdmis araoéed oisinid afiedtheviicsthfeapgayexaf 60 to

approx. 99.9 % Db i ght, nor referably with rox. 80 to rox. 95 %
by wer gHicaBHent-dr SRprake i forseuseel erthscbelhte fheet ih e BPOFEN: 2t FERES|
hydr ophiyiif RGH&OY By h GRIiEAr of REPPEAdrcO Bf PR H8PusALR ntPRIThE Welloddn 1B J-
hydr ogel s, creans,
longer in the case of older patients, since the renewal of the epidermis takes much longer

with increasing age.

[0027]  For the prevention of acquired nevus cell nevi an application twice or three
times is sufficient. Larger nevus precursors are preferably treated longer until the fading

or disappearance of the nevus precursors.

[0028] The active agent of formula (I) should penetrate into the skin to different depths

depending on the therapeutic approach:

- For the treatment of nevus cell nevi (congenital = birthmarks or acquired), the
active agent preferably penetrates up to the upper dermis, depending on the type

and age of the nevus.

- For the prevention of acquired nevus cell nevi, the active agent preferably
penetrates through the epidermis up to the junction zone, the border between

epidermis and dermis.

[0029]  As formulation base for the active agents of formula (I) all bases which are

usual for local formulations and are inert toward these agents are suitable, In particular
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the active ingredients can be protected from degradati on by

nano- encapsul ati on, enclosure in |iposones or conplexing with, e.g.,

cycl odextrins. Regarding the conplexing of artem sinine and derivatives
thereof with cyclodextrins, reference is nade by way of exanple to

US- A- 2005/ 187189. 100301 Topi cal formnulations with an anhydrous,

si ngl e-phase base, e.g., a pure fat phase that is anhydrous, are referred
to as ointnents according to the German Pharmacopeia. G ntnents in which
the active agents of formula (1) are used according to the invention, thus
consi st su¢h hasepifpn tapical Herseulgions tvas beyprirolaiiic Fats amaxson fadly racich estéisnel y
distrib achl Ve i i Ln. f the
topi cal TR ot STioRRSEhe Bl RPN ARl U sIEs b ars B hued

pr ef er albish 4pprsd. 50 tOippro ORI %iby veidghh |t bre PRdferablly tvittaappibx0 80 anappravat er
partition coefficient at roomtenperature of approx. 1 to approx. 105, nore
pr ef er aiPy “appy oweighto af forppyiation basss based oty cthe ufinished Jpmmuation: yIfapprox. 50
to appr : 0P eitib td Q84 & [ £ f Lost ance,
petrola?§ﬁ¥$gg?@§%§bxg@%m?§¥?§'écﬁggggﬁgpg,’pa?z?%?#gﬁﬁgﬁﬁgk’ag?rgcones and
pol yner she hetieofingredignts el Vi plokegiedi fromamegradaioni bpnearelensapsniatisn, sil i cone
waxes, sil.cone. eghljl sifiers) 032 the applj cati.on gf a i ptrent the

f ) |
e EaRERE s in” diReSrasst o portilgaing thy (oo pepiSuriE, Regriiney el and

penet r at@mpleRing dfRemlsinine dMieddrivR@RB ithdréofagecyarbidextfifs, reeencd\BInhadeo t he skin
and forms a water-repellent |layer to the outside. This |ayer |ikew se

pr event Pywyerd exanple EyUste2808/ %189t he out si de (occlusion effect). Through
this effect the skinis kept noist and it heats up because | ess water can
evapor atl8030thrlepigal forpulahenserittean anhyilrons singletphessidse, e sopuse &b mhasenor e

el astic, whic ronot es _the,absorption of agtive ent . l.Ln contrast
S0 the ot SpRERIDhEetRed BVROLRINET: BlcoRflg 1 ihe XN phaimitbodid, O
creans. Jienc@posiies thefaclios Baeh dfl hrnoas (13afkousbe atidibg & &d im&ntlo;r eam  The

15 sanme substances are possible for the fat phase as are exenplified above
for the tBisneansist of puoEtmen begeiof ithin tyrs, whickrcantgataythedinshpaiggiduiedn al so

opt i OnalJCMV&%EE@Q??%BE%%H%&ggﬁk‘s that cause a pH of the aqueous phase

wel | tolerat or it can also contain known gel form ng

pol ymer S[003Sl"]ICh Sthe etbgi'cal M[llgéglp OB Ibgeatnhé’i'n&l?elnk,utlhgst%hnulation base can

preferably consist of lipophilic constituents with an N-octanol/water partition coefficient
at room temperature of approx. 1 to approx. 10°, more preferably approx. 10 to approx.
10° and particularly preferably approx. 50 to approx. 10%, Examples of the formulation
base are here, for instance, petrolatum, fats, waxes, fatty acid esters, paraffins, oils,
silicones and polymers thereof (e.g., polydialkylsiloxanes, silicone elastomers, silicone

waxes, silicone emulsifiers).

[0032] In the application of an ointment the active agent of formula (I) leaves the
topical base surrounding it and penetrates into the skin. The lipophilic base adheres very
well to the skin and forms a water-repellent layer to the outside. This layer likewise
prevents water leaving the skin to the outside (occlusion effect). Through this effect the
skin is kept moist and it heats up because less water can evaporate. Through the increased
moisture, the skin also becomes more elastic, which promotes the absorption of active

agent.

[0033] In contrast to the ointment, two-phase systems (aqueous and fat phase) are

called creams. The compounds of formula (I) can also be formulated as a cream. The
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car boxynet hyl cel | ul ose, polyvinyl alcohol with crosslinkers (such as borax
or multivalent netal cations such as Mgt or Ca2) and the |ike. For

enul sification, conventional surface-active substances well tolerated by
the skin such as, e.g., fatty acid nono and diglycerides, PEG 40

hydr ogenat ed castor oil (Crenmophor(r)) or lecithin can be used. [00341 As
auxiliary agents for topical fornulations, conventional penetration

accel erators (such as di nmet hyl acetam de, dinethylformam de, propyl ene
glycol, fatty alcohols, triethanolam ne, dinethylsulfoxide, azones and the
|'i ke) kenme sbbstanees are ppsspiofas thefat ebqsr:\aén@ﬁemhgw above 401 thy pingmerdi d, ur ea,
retinoi ser i i (e . rve to
 mpr ove tase PLFIGH Rl W30 Ris BRGS'ea) ap oftiahl KR HENER M deehB 1,

gal eni c tharaausefa pHBMhs bg@dous phask ABSthlefied by mhiroskiglsordf cdrosilsaikantdih) are
preferably fornmulated in topical fornulations essentially free of

penet r atBNW0 e ngfhn dPFHYNS uPODERE RS . SUEhe BonB8undyIBXYPEP eéhy(lqeﬁug’ls% al so
preferall s:ﬁ% i e vifh (Gossliiks "RIGAr ROpldxC @ci ds,
esters B%%?g%?&ygﬁﬂﬁgﬁﬁﬁ S ﬁ@ﬁegkﬁf@w?ﬁfn t é sco%gaof t he present

appl i catmdtiyaléresmetat icatidng $ucheds MeAhor €45t andhehe disecEbr omtsificationn has | ess

than I %Db i ght referably | ess . than O % by. wej ght of .

penet r arBterb ARl st Slins Piteoss rlLORPa Oy BerinARh AR " SB638Y A 1t he
deri vat in&® adtdis]Peefiaéd) PRGL4 O yAedbenated Bator ol UCAImophbEB)taédthirAdaa bRr ef er r ed
as conpounds of fornmula (1) for pastes, ointnents, creans, solutions, gels,

spray orusesuspensi ons. The carboxyl group can thereby optionally be present
inthe formof the alkali nmetal, alkaline earth netal or ammoni umsalt.
[ 0037] TAG4ct i vasagenkiay ofgefisr farl tpice) femrulatinnk, cenveoiormht penelrationt o t he

skin are referably applied . to a.plast Lh the formof a topigal

f or mul at¥*8 ?ratioFf E%P‘i(iaé u‘?‘gﬁgﬁ}ykc?tﬁlgld%f @}rﬂﬁg}flfomg{ee’pr%qyﬁe[n %l?“fol?’s ﬁ%ﬁfensi on,
sol ut i onalcofibls, trigPaadaineCdigRtAylsREbiUE, Wraek Yind theafkey kdrhtylytiBs tohigpkeiem of an
ointnment. This plaster can optionally have a material which takes up or
absor bs affsetiveapssc@ncly g¢ waliaic icid, HEok igHnoidy) cande pressvatiyentare gassitleo be 16

O oot YARHREN ety Ud30LY Sfplte Ahel IRLLANES eBIRY, WDALNATHE'
anal ogous to known | asters, stuch as for scopol'amne (e.g., ""Scopoderm
TTS") orcohgstemytof agalphic(ferngof adniimstrateder m TTS"). In this manner active
agents can be in contact with the |ocation to be

[0035] The compounds of formula (I) are preferably formulated in topical formulations
essentially free of penetration-enhancing substances. The compounds of formula (I) are
also preferably formulated essentially free of (Cs-Cj9) moncarboxylic acids, esters thereof
and amides thereof. Within the scope of the present application, “essentially free” means
that the topical formulation has less than 1 % by weight, preferably less than 0.1 % by

weight of penetration-enhancing substances, based on the formulation.

[0036] All the derivatives with a carboxyl group, in particular artesunate, are preferred
as compounds of formula (I} for pastes, ointments, creams, solutions, gels, spray or
suspensions. The carboxyl group can thereby optionally be present in the form of the

alkali metal, alkaline earth metal or ammonium salt.

[0037] The active agents of formula (I) for application onto or into the skin are
preferably applied to a plaster in the form of a topical formulation, in particular in the
form of a paste, ointment, suspension, solution, gel, spray or cream, particularly
preferably in the form of an ointment. This plaster can optionally have a material which

takes up or absorbs the topical formulation. However, the active agent can also be
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treated directly and over a |longer period. In addition, an occlusion effect
occurs, which inproves the active agent penetration. [00381 Further forns
of application of the active agents of formula (1) would be pastes,

sol utions, suspensions, gels and creans and sprays. The semisolid or |iquid
formul ations of the cited active agents can al so be present in the form of
a stick (e.g., like a felt tip for precise dosage) or aroller (with active
agent in suitable base, solution, suspension, ointnent, cream. [00391

Further exanples of |ocal application fornms that can be used according to
the i nveiFfctyfuspspdadis digspiysd e an drert ihgsive of the plasterappalogons & knaviat  ef f ect

the penelLalikoR,@f a5t RESeQf & ( b j: micous
marrbranef’by n’eglrllcgl of %Ftsreg@;%@? (e%;, n%g)ﬁgu%? gl)rgc)?trn?cﬂ)klieegﬁ@sl&o?é%y means of
m cr oneetistraderkinbI’) alpphis geanoesadtive agantsecantbletin asmactdvitnthe davatibe talsed

according to, the invention are discglosed,.e.qg., in . US-B- 6,908, 448, which is
her eby iﬁ%%?dpélfeﬁfl%&"&?v?re? laorng‘?‘fc%e.“oﬁp%'i ‘TC@H{O& g“ f’?ﬁi‘f“%@gﬁ SRS MP§'el ds  for
t he appl ingbve@mheodctiv@guentpénégatagent s (whi ch therefore use the principle of

i ont ophoresis) have been known for a long tinme. They are suitable according

to the [op3gNt FRnd %ﬁhﬂ%@%ﬁ&yg Rg8ahR ag_émé of f&%@la((g)wémta?fés?es,s ali ne,
i.e., those where X is or CHNRZ, Z being selected from and

p- CH2 ( CosdYtameMusISORioM., @k anfPORARS andvsprays. dhe sohis@lid amliquRS farmubliband t he

ot her oneg | t r.aL ght - chai r. branch C1-.C6). .al koxy or nd M
represen fstlhgm ?ld;arcrtrlg g%finltsc%?fllagsoébcecpé%ste'é It ec%’?’?]&ﬁ.a s}"—'ﬁl‘f' &ekg?o afﬁgg‘ipi €ators with
m cr oneegheéise fdosagther laomakr apih iaCidd BFenaGE QnitibN bhe, tsbRitibmvaRpdngdnof active
agents to the skin, reference can be made by way of exanple to US- A-

2005/ 0652880enk{T@f)i s | i kewi se i ncorporated by reference herein. [00401

Anot her exanple of a local formof application that can be used according to
the i nvE¥8Plon Rusther exanipiispidogdah apilication foems hat cars be ugadeascorgdingdganke of a

suction i t . t i i.pn of the
Skin o pitfh bthe, coBBbidba aRa [ SR HbiER0 e el AL BERBALL LET O |
such as thetchmpouridadé forminlas(Tpiatd the skinor Moeowskhemiwhiidby mpedrsiofultiassumidpy ed

ocal "t r BuFan: DGFIeHREpIHS o EY SRaF hanwieREsRnow SopelRt D e
?g?g?gﬁggltrﬁge@gi@?@réénfw udedl ScbRlifbeRC theBiRtlertidn ek AiRRSsdD 783, il NxaBporated by
6,908,448, which is hereby incorporated by reference. Applicators that use electric fields
for the application of the active agents (which therefore use the principle of
iontophoresis) have been known for a long time. They are suitable according to the
invention for those active agents of formula (1) that are saline, i.e., those where X is
CHOZ or CHNRZ, Z being selected from m- and p-CH2(C¢H4)COOM, SO,OM and
POR4R5, where one of R* and R® is OM and the other one is a straight-chain or branched
(C-Cy) alkoxy or OH, and M represents a pharmaceutically acceptable cation. For known
applicators with microneedles for the local application according to the invention of

active agents to the skin, reference can be made by way of example to US-A-

2005/065463, which is likewise incorporated by reference herein.

[0040] Another example of a local form of application that can be used according to the
invention is a technique in which the skin is lifted by means of a suction cup at the
location to be treated and on the raised portion of the skin a part of the layer thickness of
the dermis is removed mechanically, such as with a blade. This portion of the skin with

partially removed dermis is more permeable for compounds of formula (I) and permits
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100411 A lowrisk, non-invasive preventative or therapeutic treatnent of
acquired nevus cell nevi or of acquired or congenital nevus cell nevi (=
birthmarks) with artem sinine and derivatives thereof (dihydroartem sinine,
arteether, artheneter, artesunate sem synthetic derivatives thereof and
synt heti cal | y anal ogous conpounds) represents enornous progress in the
treatnment of nevus cell nevi and could drastically reduce the risk of skin
cancer. The invention is thus of great significance not only nedically but
al so socioeconomcally. No allergic skin reactions to the conpounds were
obser vedhailedal ttltﬂretmedtasﬁ rdebpﬁa‘ lepgrs od] the rdsamiseatt thisslgcatiorh eTlmeo epopmey  of

formul a rtl n IS a | e that healthy
tissue i % %? i E%{R@&és eﬁ?‘f efihe t rg‘ﬁ{‘gﬂm mccbrgora* g(s%g r%lﬁﬁmc er’r?)lpe [ 00421 In
vi ew of re ts obt ai.ned. so be.ass .the local, in
vt oG o b B B R A RrekPrinelar TR T A Aot By Bor | s very
ef fecti vglIagé or op@éa;fﬁire&ale&ngéhliahﬁedug B8l A& (B biAGmRFGY ®ith aRPmBREnd dngat ment  of
nevi is nore cost fective d lowrisk than traditional and invasive

treat rrprfterlwr@tqu)&@re@ddmairomgnnsmv@n@tt@ﬁﬁheir,sarﬂ@wetea,r arpsunate pemisynthatis by t he
fol | ow ng WEP' fhdreof Eﬁ&lﬁ”%%mrﬁ?#cﬂquén%@'g s p| p?ﬁ§a%15‘ {eB 3offogr t esunate

wer e stl rre honogenous rrent anpl es
2a- 8h: Topireslin ftlwmﬂnaéntmf&nemmhhﬂheﬁ dridedoait drgstivally tédase thfe risktofskinat e (see

Table 1) were_jncorporated into.the varjous bases. In urface-active
substand@%“%eﬂ‘eaW§8“5@d§HtW5 Pﬁégﬁﬁrﬂﬁpggmﬁﬁ§““ Wﬁbl@elcaé&iHbP OArt esunat e

Addi ti Ves%m@@c%ﬂoﬂlcﬁlly "N'o 30909 skDoreadtioRs & th%‘%o%r{}o%%s Werd obseWidtGitPgler of at um
2b: 0.5 2c: 5.0 563 10.0 2?3 15.0 18

descrlbed toplcal treatments with the compounds of formula (I), in particular artesunate.
It is also remarkable that healthy tissue is not damaged and the treatment is painless and

simple.

[0042] In view of the results obtained so far, it can be assumed that the local, in
particular topical therapy with artemisinine and derivatives thereof is very effective and,
considered in the long term, as prevention and treatment of nevi is more cost-effective

and low-risk than traditional and invasive treatment methods.

[0043] The invention is now further illustrated by the following examples.

Example 1:  Topical formulation

[0044] 3g of artesunate were stirred homogenously with 27 g of Exipial® fat cintment.

Examples 2a-8h: Topical formulations

f0045] Different quantities of artesunate (see Table 1) were incorporated into the

various bases. In part surface-active substances were also added to the formulations.

Table 1:
Example | Artesunate | Additives Base gq.s.ad 100 g
No. (in g)
2a-2h 2a: 0.1 - White Petrolatum
2b: 0.5
2c: 1.0
2d: 5.0
2e: 10.0
2f:15.0
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2g: 30 2h: 40 3a-3h 3a: 0.1 Polysorbate 0.5 g; Wiite Petrolatum 3b: 0.5
Macrogol 2000 3c: 1.0 Stearate 0.5 g 3d: 5.0 PEG 40-Sorbitan 3e: 10.0
Peroleate 0.5 g 3f: 15.0 3g: 30 3h: 40 4a- 4a: 0.1 Beeswax 4h 4b: 0.5 4c:
1.0 4d: 5.0 4e: 10.0 4f: 15.0 4g: 30 4h: 40 5a- 5a: 0.1 soya lecithin 2
g Paraffin 5h 5b: 0.5 5¢c: 1.0 5d: 5.0 5e: 10.0 5f: 15.0 5g: 30 5h: 40
6a- 6a: 0.1 Macrogol 2000- Rapeseed oil 6h 6b: 0.5 Stearate 2 g 6¢: 1.0

6d: 5.0

2g: 30
2h: 40
3a-3h 3a: 0.1 Polysorbate 0.5 g; White Petrolatum
3b: 0.5 Macrogol 2000-
3c: 1.0 Stearate 0.5 g
3d: 5.0 PEG-40-Sorbitan
3e: 10.0 Peroleate 0.5 g
3f: 15.0
3g: 30
3h: 40
4a- 4a: 0.1 Beeswax
4h 4b: 0.5
dc: 1.0
4d: 5.0
4e: 10.0
4f: 15.0
4g: 30
4h: 40
5a- 5a: 0.1 soya lecithin 2 g Paraffin
5h 5b: 0.5
5¢:1.0
5d: 5.0
5e: 10.0
5f: 15.0
5g: 30
5h: 40
6a- 6a: 0.1 Macrogol 2000- Rapeseed oil
6h 6b: 0.5 Stearate 2 g
6¢: 1.0
6d: 5.0
6e: 10.0
6f: 15.0
6g: 30
6h: 40
7a- 7a: 0.1 Isopropyl myristate 1 g | Decamethyl cyclo-

7h 7b: 0.5 pentasiloxane (19 g)

7c: 1.0 Silicone elastomer gel (ad 100 g)
7d: 5.0
7e: 10.0
7f:15.0
8a- 8a: 0.1 Decamethyl cyclo-
&h 8b: 0.5 pentasiloxane (25 g)
8c: 1.0 Mineral oil ad 100 g
8d: 5.0
8e: 10.0
8f: 15.0
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6e: 10.0 6f: 15.0 6g: 30 6h: 40 7a- 7a: 0.1 Isopropyl nyristate I g
Decanet hyl cyclo- 7h 7b: 0.5 pentasiloxane (19 g) 7c: 1.0 Silicone el astoner
gel (ad 100 g) 7d: 5.0 7e: 10.0 7f: 15.0 8a- 8a: 0.1 Decanethyl cyclo- 8h
8b: 0.5 pentasiloxane (25 g) 8c: 1.0 Mneral oil ad 100 g 8d: 5.0 8e: 10.0
8f: 15.0 19 [0046] Exanples 9a-9i: topical (cutaneous) applications in the
treatnent or prevention of pignmented noles. a) A 13-year old boy with a
rai sed dark-brown birthmark (dysplastic nevus cell nevus) on the chest,
Wi th uneven structure approx 1.2 cmin dianeter was treated 2-3 times per
week wi tj904dje EQamples 850 adpicad éutamkeats) apmicationsnh the weatthx@np lpeeve@dnn After 2
weeks th birth k%mas light brown wwth a few dark small punctiform spots
which | o H@gnyx%@n T'ystallized" coloring matter. The birthmark is dry and
womrman

fl aki d. | ook f t he "inside"
i (3ol adk i REyAR L OFBdiicn gBiRS CE-SEOYH AGUTEAK (RSP, Tyl on - novi
on the trunk)ned) h)n"%hgbl?e'g?t\ﬁ{h Lﬁlferr érlfcﬁlréaﬂyrm 2R [nelah&er Jdgs/&@aﬁéoesunat e

petrol atum oi ntment from Exanple 2a 3 tines per week under occlusion (as a
pl aster) overkhd gimes paf M@ck ot theéﬂ%aart@tauﬂatesmolanm aifitgxeet ot xampleeach

lé:, ;ts,?g?f |k| keﬁa /%%etr vsyee st {?1% gﬁﬁhrrr]latfkl %v%gdllg% fbr%v?zg l}ﬁra V?e\;vhdgrpl St K
punctiform spots which looked like “crystallized” coloring matter. The birthmark

is dry and flaking and looks as though it is receding from the “inside”.

b) A woman with 3 black birthmarks raised over the surface of the skin (junction
nevi on the trunk) with a diameter of 0.5 to 1.0 cm applied the 10% artesunate
petrolatum ointment from Example 2a 3 times per week under occlusion (as a
plaster) overnight. After one week a dark spot was discernible in each birthmark.
After 3 weeks the skin flaked off together with this dark crystal-like formations.
Three pale birthmarks remained, with pigment-free places, which are no longer
raised above the surface of the skin. A continuation of the treatment leads to a

further fading and flaking of the skin at the treated locations,

c) Treatment of 2 nevus cell nevus precursors, that is extravasated raised areas of the
skin with a diameter of 0.3 — 0.4 cm: A three time application of the plaster with
the 10 % artesunate ointment from Example 2a overnight after two weeks led to a
change in color, light red formation with dark spots. The raised, changed area of
the skin could be detached. Two small wounds remained, due to detachment too

early, which healed.

d) A female test subject with a nevus of approx. 3-4 cm in diameter (basiloma)
applied the 10 % artesunate ointment from Example 1 over 3 months (cyclically,
in the evening, every other week). Initially the nevus exhibited a redness (similar
to inflammation process). After 3 months a recession (in terms of color and
structure) could be seen of approx. 90%. After approx. 5 months the nevus was no

longer visible.

e) A female test subject with a nevus on her arm (junction nevus) likewise applied

the 10 % artesunate ointment from Example 1. Since the test subject was not
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Three pale birthmarks remai ned, with pignent-free places, which are no

| onger raised above the surface of the skin. A continuation of the
treatnment leads to a further fading and flaking of the skin at the treated
| ocations. c) Treatnment of 2 nevus cell nevus precursors, that is
extravasated rai sed areas of the skin with a dianmeter of 0.3 - 0.4 cm A
three tine application of the plaster with the 10 % artesunate oi ntnent
from Exanpl e 2a overnight after two weeks led to a change in color, |ight
red formation with dark spots. The raised, changed area of the skln coul d
be detached. moRtosedalne RietipRIdaln samibsegivendhere vp e tteanerstitoftapplicasiap] y, whi ch
heal ed. d) A di anet er
(basi | ona) aq)p L:r t ee%bli‘galﬂ@l %?%hee\gdltrlltg}egt %ﬁ% ?T%ﬁﬁrer?s @%rgléiee%s 4Tl-lcl;megl\q)s'er

nmont hs (cycl |1sahddyyv1s1ble tbdwg, eveni ng, every other week). Initially the nevus
exhibited a redness (simlar to inflanmation process). After 3 nonths a
recession () nAt8syEr &M nafd @8t sabidct with A16dngermial ﬁawlsdnbﬁrsamftlm‘nowﬁy@x 90%
After approx. 5 nonths the nevus was no | onger VISI bl e. A femal e test
subj ect wi t h @enenplied gie Hete aiesynajegipimeshirpe plg ké\wlcgéo Hag 3 the 10 %
artesunate oi t 20

moni tor ed,  no pranre Sqoh AR e o @gﬁﬁﬁ%‘rﬂﬂ%ﬁﬁﬁﬁ? FRAS Ehabiiss ek

appl i cation; sxﬁublv\éarlerspoushﬁ taamst moad islowl)ofHd\imlemmmabsucceasesem@eﬁdre@doer sever al
weeks. The nevys l. i bl e toda ear old

subject with lﬂgfﬁtﬁﬂyeqv‘?r i KB Secloﬁ'etrﬁié&’r %ﬂ?r %ﬂdb\?’ﬁﬂb' oSaF klnafPE)éie‘gppl i ed
the 10 % artegppate ointnment from Exanple 1 twice to three times a week
under occlusion (plaster) for two nonths. At first the nevus exhibited nany
smal | dark ;3PRUS.yeht old®Rffale PRI SHRY dermbPHENS apphidd ie3fo SUGRRERES ar €

al ready icate era econe much nger and exhibits several
ski n- col or ed oiameas fragy) BxatPley éafor A daysenml émpadiatenconsettiatian deitindhe nevus

lied the 10 % art ¢ i t
ed at e conBERM T ortaay £191¢ RADE PR ALSRER S0 BeagPnastee  Hred nevus

occurred and ggidsemai ning area is virtually

h) A female test subject applied the 10 % artesunate ointment from Example 1 twice
{once each on 2 consecutive days) over a large area on the abdomen, where she
already had numerous nevus cell nevi (junction nevi). In addition to the existing
nevi, red, in part nevus precursors of the type described at the outset already
became visible on the 2™ day of treatment in the form of tiny dots that were
unevenly distributed over the treated areas. These nevus precursors were already
in existence, but were made visible only by the treatment with the ointment. After
2-3 days they became dark to black. In part they looked like dark crystals sitting
in pores. They flaked off within 2 — 3 weeks with the upper stratum corneum layer

or detached if scratched a little with a fingernail.

i) A female test subject treated the backs of her hands, on which she had numerous
pigmented moles (nevi) of differing sizes, with the ointment from Example 1. The
existing nevi and nevus precursors faded rapidly and receded with increasing
duration of application (7 or 10 days). The color of the pigmented moles became
lighter after the treatment was discontinued. After four weeks they were hardly to

not at all visible.
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colorless. h) A female test subject applied the 10 % art esunate oi nt nment
fromExanple 1 twce (once each on 2 consecutive days) over a |large area on
t he abdonen, where she already had numerous nevus cell nevi (junction
nevi). In addition to the existing nevi, red, in part nevus precursors of
the type described at the outset already becane visible on the 2"d day of
treatnent in the formof tiny dots that were wunevenly distributed over the
treated areas. These nevus precursors were already in existence, but were
made visible only by the treatnent with the ointnment. After 2-3 days they
becane dEOK7It oExsnadk 10:ITepal applibationlin ticdtatmento Dmillkdunga) stfedtionsi tting in
pores. They flaked off within 2 - 3 weeks with the upper stratum corneum

| ayer of0048]t ablhgdunghl méectibashadtha niddlt laed higttbesahlf nfydemaillon the biAtdeermal e t est

subj ect treated the backs. of her on Wwhi d nunero pignented
ol s ( B0 M RERBE GG FoBENGR] REriscousH i A g S HEGrS. The The

exi sting1ney hrt@fatd wcslaﬂ%iesmﬁ@ﬁ ?roi'liiﬁﬁﬂn_rllﬁql@@adbé/s ziﬁa‘ﬂedl scedRds Wikdki ncr easi ng
duration of application (7 or e col or t he pi gnmented nol es

became Thﬁgnm@ner&fwaérappllt@i almrataﬂénttglml b|¢ds@n§hmdnuéw nahf tﬁén’eaﬂlmﬁterv?eeks t hey
ver e har\Qr a dlﬁtﬁ‘%{ n?ﬁer men cgljfl(l? Ibg OPS%%VCLIOR er 4 tlhg dils?%IB f@%h itllle f ungal

appl|cat|on in nai unga |ons

i nf ect i omgdd@tot hed mrﬁlplbtelyaﬁfhpmaged eraad ghodd mm‘ Tl’ieh%cfbfﬂllc Inaid poitiof ohitlge t oe
|nfected The treatnment_w th conventional K agents such as Lamg;g had little
e

success. bighee crumbled ot Jdig Asewnsnb ot BE se0snBE Metwyie cpsierangiuers cdedyenas
applied g4 aéti'vtET%ge na%’%%ﬁé&pﬁhemgie?}%t i tzthé"ﬁcéletEnghgﬂ R AVEiBldhidderedhe nai |

bed and under rea Istinct 1nprovenent could
be obser Vied naiAgtosving! invisefuse, ﬂ]lasendlpakeodlmowriitmm dmtltehease o dighgel hlﬁﬂ:uhmj

conpl etel y .dis red.or had romn ou The tlc nai| portian on the
bi g toc BPUTFBROORE Mt A 4P Rt o FRETA AT rSBSert alier and

nor e ef f aginmy¢Btics Willtbeatdobséyade MusRA6Medhd &Rt Bﬁrfﬁi@rmé 2@k Onsili®etrétes heal thy
portion of the nail unhindered. The nail growing in is fine, has no pale

di scol or aftheantimysotip reaiment will beuedpged.i nf ections particularly of the nails,
it can be expected that no additional systemic treatnent with antinycotics
will be necessary and thus not only the cost but also the risk of side
effects
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of the antimycotic treatnent will be reduced. 22 Cains 1. Use of a
conpound having the fornmula (I): H3CH H3Cfl 0 ,H X CH3 (I) 1in which
formula (1) X represents CO, CHOZ or CHNRZ, Z being selected from
hydr ogen; straight-chain and branched (Cl-C6) al kyl; straight-chain or
branched (C2-C6) al kenyl; straight-chain or branched (C2-C6) al kynyl ;
(C3-C5) cycloal kyl; (C6-C24) aryl; (Cr-C24) aralkyl; m and
p- CH2( C6H4) COOM COR3; CSR3; C(NR6)R3; SOR4; SO2OM SO2NR7RS;
S020-artem sinyl; SO2NH artem sinyl; PORARS and PSRAR5; wherein R3 is
strai ghtctias n or branched (Cl-C6) al kyl; straight-chain or branched (Cl-C6)
al koxy; straight-chain or branched (C2-C6) al kenyl; straight-chain or
branched (1C2v§50f sadokypayhd h4vii t68 Yorfintl (Dl kyl ; (C6- C24) aryl; (C6-Clo)
aryl oxY; (Cr-C24) aralkyl; -(CH2)"-COOM with n as an integer from1
through 6; or I Qa-di- hydroartem sinyl; R4 and R5 are sel ected independently
of one another from straight-clpggn ¢f branched (Cl-C6) al kyl;
strai ght-chain or branched (C2-C6} Al kenyl; straight-chain or branched
(C2-C6) al kynyl; (C3-C8) cy A (C6-C24) aryl; (Cr-C24) aral kyl; OM
straight-chain or branched (G koxy; (C6-Clo) aryloxy and NR7R8; R6 is
1 dhed (Cl-C6) al kyl; straight-chain or
branched (C2-C6) al kenyl ; G+ G ehain or branched (C2-C6) al kynyl;
(C3-C8) cycloal kyl; (C6-C24): aryl aRd (Cr7-C24)aral kyl; 23 Mis hydrogen or
a pharmaceutical ly acceptabl g cati ppH and R7 and RS
X7 “CH,

(1)

in which formula (I) X represents CO, CHOZ or CHNRZ, Z being selected from:

hydrogen; straight-chain and branched (C;-Cq) alkyl; straight-chain or branched
(C2-Cs) alkenyl; straight-chain or branched (C»-C¢) alkynyl; (C3-Csg) cycloalkyl;
(Ce-Ca4) aryl; (Cs-Caa) aralkyl; m- and p-CHa(CsHa)COOM; COR?; CSR%
C(NRHR®; SOR*; SO,0M; SO,NR'R®; S0,0-artemisinyl; SO,NH-artemisinyl;
POR‘R® and PSR*R® ; wherein

R? is straight-chain or branched (C,-Cq) alkyl; straight-chain or branched (C,-Cs)
alkoxy; straight-chain or branched (C;-Cs) alkenyl; straight-chain or branched
(C2-Cq) alkynyl; (C3-Cg) cycloalkyl; (Cg-Caq) aryl; (Ce-Cio) aryloxy; (C7-Cas)
aralkyl; -(CH2),-COOM, with n as an integer from 1 through 6; or 10a-di-

hydroartemisinyl,

R* and R® are sclected independently of one another from straight-chain or
branched (C,-Ce) alkyl; straight-chain or branched (C,-Ce) alkenyl; straight-chain
or branched (C;-Ce) alkynyl; (C3-Cs) cycloalkyl; (Ce-Cas) aryl; (C7-Ca4) aralkyl;
OM, straight-chain or branched (C;-Cq) alkoxy; (Cs-Cio) aryloxy and NRRE;

R® is selected from straight-chain or branched (C;-Cs) alkyl; straight-chain or
branched (C,-Cg) alkenyl; straight-chain or branched (C,-Cg) alkynyl; (C3-Cs)
cycloalkyl; (Cg-Caq) aryl and (C7-Caq)aralkyl;
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VTR

i ndependently of one another are hydrogen or straight-chain or branched
(a-C6) alkyl, or R7 and R8 together forma (C4-C6) al kylene bridge; and R
is selected from hydrogen and the groups listed for R6; for the production
of a locally applicable, preferably topical fornulation against benign

pi gnent ed nol es or agai nst nycosis pedis or nail fungus. 2. Use according to
claim1, characterized in that the benign pignented noles are selected from
acqui red nevus cell nevi; congenital nevus cell nevi, i.e., birthmarks;
l'entigos, in particular liver spots, freckles or age spots; d| sorders of

mel ani n pi gmeMt as |hy|dr0gsmc¢r as pharetakthl@sallyar@dceptaglﬁemaw moikR ofand HR' rmucous

menbr anes. char h i gment ed
Tol s are” acqlrvERt TGt oREanrniiagt Mdaad FAIATRHHE of BrhORa L

bi rt hmarks) oglkylj e’ ﬂQIssogeﬂherHﬁ'ﬂ)EB(QHQI(,QithQleﬁ@bl@dga! m 3, characterized in
that the fornmulation is also used to prevent skin cancer. 5. Use of a
compound of fgygmula (1) as defined in claim1l to produce a local, in
particular topical formulation for the prevention of acquired nevus cell

nevi. 6. Use p\lq&&qé@téaqr&@h ggegfangllﬂ%%,)gﬁgqgge@gmqﬁal ms, characterized in that
t he conpound of formula I's selec from artem sinine;

di hydroartem g @ﬁé‘ﬁrodﬁ&%nctﬁ“@g%&ﬂ rt;%hi?éb‘?e r‘p?é}&gpflﬁz etggxhﬁeﬂ‘oh}{&\ﬁhééfégc fornul a

(I') (in particular®artesunate propy onate of

di hydr oar t em binignegmenteld mptes br aganstumiychsis pedigoenaiC imgas.ng t o cl ai m 6,

characterized in that the compound of fornula (1) is artem sinine,

di hydr oar t @n Ssdadeerdiig wtle&umaﬂamc&nzéﬁ &sthaf tha liehlga ;tigmén:ted n‘fostmud: ation

containing an actiyve agent of formula (1). 24 HS? ? H.,,,H
selected from acquired nevus cell névi; congenita nevus cell nevi, ie.,
birthmarks; lentigos, in particular liver spots, freckles or age spots; disorders of
melanin pigmentation, such as freckles; and pigmented moles of the mucous

membranes.

3. Use according to claim 2, characterized in that the pigmented moles are acquired

nevus cell nevi; congenital nevus cell nevi (i.c., birthmarks) or liver spots.

4. Use according to claim 3, characterized in that the formulation is also used to

prevent skin cancer.

5. Use of a compound of formula (I) as defined in claim 1 to produce a local, in

particular topical formulation for the prevention of acquired nevus cell nevi.

6. Use according to one of the preceding claims, characterized in that the compound
of formula (I) is selected from artemisinine; dihydroartemisinine; the carboxyl
group containing derivatives of formula (I} (in particular artesunate); arthemeter;

arteether; propyl carbonate of dihydroartemisinine, and artelinic acid.

7. Use according to claim 6, characterized in that the compound of formula (I) is

artemisinine, dihydroartemisinine or artesunate.

8. Plaster with a topical formulation containing an active agent of formula (I):
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~1X CHy (1) in which fornmula (1) X represents CHOZ or CHNRZ, Z being

sel ected from hydrogen; straight-chain and branched (Cl -C6) al kyl;
straight-chain or branched (C2-C6) al kenyl; straight-chain or branched
(C2-C6) al kynyl; (C3 - C8) cycloalkyl; (C6-C24) aryl; (Cr-C24) aralkyl; m
and p-CH2(C6H4) - COOM COR3; CSR3; C(NR6) R3; SOR4; SO2OM SO2NR7R8; S020-
artem sinyl; SO2NH artem sinyl; PORARS and PSR4R5; wherein R3 is
straight-chain or branched (Cl-C6) al kyl; straight-chain or branched
(C1-C6) al koxy; straight-chain or branched (C2-C6) al kenyl; straight-chain
or branched (C2-C6) al kynyl; (C3-C§qcygloalkyl; (C6-C24) aryl; (C6-C 0)
aryloxy; (C7-C24) aralkyl; -(CH2)n-€OOM with n as an integer froml

t hrough 6; or |1GQGa-di hydroartenpstnyl; ;

of one anot her from strai ght- ¢hai
strai ght-chain or branchHgCtT 4
(C2-C6) al kynyl; (C3-C8) cycl gl kyl

anched (Cl-C6) al kyl;
| ;  straight-chain or branched
C24) aryl; (Cr7-C24) aralkyl; OM

strai ght-chain or branched (Cl-Ct) alk »  (C6-Clo) aryloxy and NR7R8; R6
is selected fromstraight-chain ¢ brafeched (Cl-C6) al kyl; straight-chain
or branched (C2-C6) al kenyl; stralight=chaip or branched (C2-C6) al kynyl;

(C3-C8) cycloalkyl; (C6-C24) aryl and (C 4) aralkyl; 25 Mis hydrogen or
a pharmaceutically acceptable cation; and R7 and R8 independently of one
anot her are hydrogen or straight-chain or branched (Cl-C6) _alkyl, or R7 and
R8 together forma (Ca-C6) al kylene bridge; and R is sel edtfdd from hydr ogen
and the groups listed for R6; and wherein the topical formation is

caoent ol LY ol RROBYDA BRseLERD A MRS 2R e i 7 2ccoring

hydrogen; straight-chain and branched (C;-C¢) alkyl; straight-chain or

branched (C;-C¢) alkenyl; straight-chain or branched (C,-Cg) alkynyl;
(Cs - Cy) cycloalkyl; (C6-Cas) aryl; (C5-Caa) aralkyl; m- and p-CHa(CsHa)-
COOM; COR®; CSR®; C(NR®R?; SOR* S0,0M; SO,NR'R%: $S0,0-
artemisinyl; SO,NH-artemisinyl; PORR® and PSR4R5; wherein

R? is straight-chain or branched (C;-Cg) alkyl; straight-chain or branched
(C1-Cs) alkoxy; straight-chain or branched (C;-Cs) alkenyl; straight-chain
or branched (C;-Cg) alkynyl; (C3-Cg) cycloalkyl; (Cg-Ca4) aryl; (Ce-Cio)
aryloxy; (C7-Ca4) aralkyl; ~(CH),-COOM, with n as an integer from 1
through 6; or 10a-dihydroartemisinyl,

R? and R° are selected independently of one another from straight-chain or
branched (C,-Cs) alkyl;, straight-chain or branched (C,-Cs) alkenyl;
straight-chain or branched (C.;-C¢) alkynyl; (Cs;-Cs) cycloalkyl; (Ce-
Ca4) aryl; (C7-Cay) aralkyl; OM, straight-chain or branched (C;-Cs) alkoxy;
(Ce-Ci0) aryloxy and NR'R®;

R® is selected from straight-chain or branched (C,-Cs) alkyl; straight-chain
or branched (C,-Cs) alkenyl; straight-chain or branched (C;-C¢) alkynyl;
(C3-Cg) cycloalkyl; (Cs-Cz4) aryl and (C7-Cay) aralkyl;
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selected fromm and p-CH2(C6H4) 000M and COR3; R being - (CH2)n-COOM  10.
Pl aster according to claim9, characterized in that the conpound of formula
(I') is artesunate. 11. Plaster according to claim 10, characterized in that
the topic formulation is a paste, ointnent, paste, suspension, solution,
gel, spray or cream in particular an ointnent. 12. Method for treating
beni gn pignented nol es or dermatomycosis on a human patient who is in need
of a treatnent of this type, characterized in that a conpound of fornula
(I): HBCH H3C 40" 0 +H O H X CH3 (I) in which formula (7I) X represents
CO CHQOZ or GHNRZhydtopsn g & ephacmaaguficablpn a@@pthlyldr cﬁg@n; andr & génd &iai n and

branched (Cl - K tra ht-chain or nech

straight - chai' n% %P%fl 8 %F? eégfeﬁdﬁ%n Ors 6@% %%:Gaf:ﬁﬁz)(#ﬁ'eéc& C24)
aryl; (C7- C24)kyhroaRRyihd Rhogamdrﬁonwzcgewkylmmg@ms; CSR3; C(NR6) R3;
SCR4; SO20M SO2NR7R8; S020- artem sinyl; SO2NH artem sinyl; PORARS and
PSRAR5; whergpg R3 is straight-chain or branched (Cl-C6) alkyl;
straight-chain or branched (Cl1-C6) al koxy; straight-chain or branched

(C2-Co) al kerl-ﬂs sel%ét@@frgmhyﬁ%ﬁ‘and)ﬂhe Brapshael foF-RC6) al kynyl; (C3-C8)
cycl oal kyI (Co-C24) aryl aryl oxy; (C7-C24) aral kyI

CH2 t r
I(()a dl) hydr oar Pkefﬁn‘%%rﬂgﬁﬁe %Qplgﬂndfg%@tg&e@rsges nt1 lg{j(ﬁ:é E’fg’ gar?to enh?‘ncmﬁe anot her

from strai ghtsubdtaices.or branched (Cl - C6) aI kyl; straight- chal n or branched
(C2-C6) al kenyl; straight-chain or branched (CZ- C6) al kynyl; (C3-C8)
cycl oal kyl 9. (F@#ter according to clatm 8, characterized in that X is CHOZ and that Z is

selected from m- and p-CH(C¢Hs)COOM and COR?; R being - (CH2),-COOM.

10. Plaster according to claim 9, characterized in that the compound of formula () is

artesunate.

11. Plaster according to claim 10, characterized in that the topic formulation is a
paste, ointment, paste, suspension, solution, gel, spray or cream, in particular an

ointment.

12. Method for treating benign pigmented moles or dermatomycosis on a human
patient who is in need of a treatment of this type, characterized in that a

compound of formula (I):

(I)

in which formula (I) X represents CO, CHOZ or CHNRZ, Z being selected from
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C24) aryl; (Cr-C24) aralkyl; OM straight-chain or branched (Cl-C6) al koxy;
(C6-CFO aryloxy and NR7R8; R6 is selected from strai ght-chain or branched
(C1-C6) alkyl; straight-chain or branched (C2-C6) al kenyl; straight-chain
or branched (C2-C6) al kynyl; (C3-C8) cycloal kyl; (C6-C24) aryl and (C7-C24)
aral kyl; Mis hydrogen or a pharnaceutically acceptable cation; and R7 and
R8 independently of one another are hydrogen or straight-chain or branched
(C-Cc6) alkyl, or R7 and R8 together forma (C4-C6) al kyl ene bridge; and R
is selected from hydrogen and the groups listed for R6; is locally, in
particul ar topi calhwroggpl steagghi-ohaan cpndnbrhmcyled\/r(&-lﬂe) sﬂle*l f dctightehaigagrnst  t he

pi gnent ed nol es o, 0S od ac g
characterized in t ﬂﬁi&%ﬁ 6‘%‘”}9‘1 FFE‘H%@&HW& s rag ped g#’e‘é@ %kmyim acquired
nevus cell nevi; Qopa@ﬁtﬁcwalmwmmgldrylnm C24) afilkyl i B PROHGECH BNt i gos, in
particular liver spots, frec @iﬂﬂ%@ﬁ"mpms di sorders of .27 nelanin

an

pi gnent at i on, sucKQRMs r%@% QSR QR nBPEMp P RNR R c 3O
menbranes. 14. Metfodis %@mﬂa&&m&hg] F’bi{‘?‘RS SRPRCRENHdni N that the

pi gnented noles are acduir nevus c nevi, congenital nevus cell nevi

(e, DirEhmarks)es 00 liElhans B Sicnk ( NEH 9T Qhabbendlh oY SRR Of

acqui red nevus cel eV Aralteri zed ormula (1)

as defined in clai(@-Cs) ﬂk@@plstrﬁdhtl-dhaml dr)bram:haf e(rzalbfl)xalkﬁyplstraghwham a
quantity that is effectjive in th prev ntjon q d  neyus, cell nevi.
15" Net hod accor deRGTasEhE R s (62 Coh POt it Boleeten i n ¢ hai
the ~compound of fgfigy):3ctioh! SalRAPLICi)LOOBNRASHE n & B FRBler fRHPRENSI ON,
solution, gel, spray a Cream particular formulated Tn an oi ntnent.
17. Method accor dlthrgugloécdrdﬂmdlk@ﬂrqahanawhr| zed in that the conpound of
formula (1) is fornulated in an ointnent and | oss of noisture fromthe skin
is prevented by R*andR’ are selected independently of one another from straight-chain or

branched (C;-Cs) alkyl; straight-chain or branched (C,-Cg) alkenyl;
straight-chain or branched (C;-Cg) alkynyl; (Cs-Cs) cycloalkyl; (Ce-
Ca4) aryl; (C4-Caq) aralkyl; OM, straight-chain or branched (C;-Cs) alkoxy;
(Ce-C1o) aryloxy and NR'R®;

R® is setected from straight-chain or branched (C,-Cg) alkyl; straight-chain
or branched (C;-Cq) alkenyl; straight-chain or branched (C;-C¢) alkynyl;
(C3-Cg) cycloalkyl; (Cs-Cay) aryl and (C7-Cy4) aralkyl;

M is hydrogen or a pharmaceutically acceptable cation; and R’ and R®
independently of one another are hydrogen or straight-chain or branched (C;-Cg)

alkyl, or R” and R® together form a (C4-Cs) alkylene bridge;
and
R is selected from hydrogen and the groups listed for R®;

is locally, in particular topically applied in a quantity which is effective against

the pigmented moles or dermatomycosis.

13. Method according to claim 12, characterized in that the benign pigmented moles
are selected from acquired nevus cell nevi; congenital nevus cell nevi, ie.,

birthmarks; lentigos, in particular liver spots, freckles or age spots; disorders of
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the application of the ointnment. 18. Method according to one of clains 12

t hrough 17, characterized in that the forrmulation is applied with a

pl aster. 19. Method according to one of clains 12 through 18, characteri zed
in that the conpound of formula (1) is selected from artem sinine;

di hydroartem sinine; the carboxyl group containing derivatives of formula
('), in particular artesunate; artheneter; arteether; propyl carbonate of
di hydroartem sinine, and artelinic acid. 20. Method according to claim 19,
characterized in that the compound of fornula (1) 1is artem sinine,

di hydr oar t enimélmiinepigmerstaticns snelt @s f&tkledybandopigaented diholgs to thé aiuepus,

characterized_in that it is also used to prevent skin cancer. 28
membranes.

14. Method according to claim 13, characterized in that the pigmented moles are
acquired nevus cell nevi, congenital nevus cell nevi (i.e., birthmarks), or liver

spots.

15. Method for the prevention of acquired nevus cell nevi, characterized in that a
compound of formula (I) as defined in claim 1 is applied locally, preferably
topically in a quantity that is effective in the prevention of acquired nevus cell

nevi.

16. Method according to one of claims 12 through 15, characterized in that the
compound of formula (I) is applied in a paste, ointment, suspension, solution, gel,

spray or a cream, in particular formulated in an ointment.

17. Method according to claim 16, characterized in that the compound of formula (1)
is formulated in an ointment and loss of moisture from the skin is prevented by

the application of the ointment.

18. Method according to one of claims 12 through 17, characterized in that the

formulation is applied with a plaster.

19. Method according to one of claims 12 through 18, characterized in that the
compound of formula (I) is selected from artemisinine; dihydroartemisinine; the
carboxyl group containing derivatives of formula (I), in particular artesunate;

arthemeter; arteether; propyl carbonate of dihydroartemisinine, and artelinic acid.

20. Method according to claim 19, characterized in that the compound of formula (T)

is artemisinine, dihydroartemisinine or artesunate.

21. Method according to claim 14, characterized in that it is also used to prevent skin

cancer,
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