TREATMENT AND PREVENTI ON OF BENI GN Pl GVENTED MOLES ( NAEVI) USI NG
ARTEM SI NI NE AND THE DERI VATI VES THEREOF [ 00011The 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 pignmented nevi of the nucous nenbranes with |locally applied, but
in particular with topical fornulations. Furthernore, it relates to
topical fornulations which are suitable for this purpose. 10002] The
term nevus cell nevi_ neans dlfferent beni gn ski n changes, pignmented
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bei NS THE YR S PRRSAIR0C B AlaRBY b AR AELNBL AT S0, ﬁy

can be pignerite fes 1'yin evel*'or “Fal'sed
skin | evahgr(wmmwmj of pednwbamﬂrbrantﬂ adth lpuate bpfledmnbub patteolar with

| ar ge- sc even d the color ran

ski n- col ?P@ﬁal Lﬂ%ﬁﬁs ack: 1?%&3‘%0 ?P@E’Fﬁgfm%tr O Sy ake i, gg‘?e
acquired mmqm&mses over the course of life. Nevus cell nevi with
conspi cuous structure have an increased risk of degeneration and are
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is no preventative treatnment or therapy that conbats the degeneration
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(I') inwhich fornula (1) X represents CO, C-{QZ or CHNFtZ, where Z
is chosen from hydrogen; straight-chain and branched (Cl-C6) al kyl;
strai ght-chain or branched (C2-05) al kenyl; straight-chain or
branched (C2-C6) al kynyl; (C3-C8) cycloal kyl; (C6-C24) aryl; (C7-C24)
aral kyl; m and CH2( CGH4)COO\/[ COR3; CSR3; C(NR6)R3; SOR4; S020M
SCJZNR?RS PQﬁ@@S&ftem sinyl; S2NH arternisinyl; POR4ARS and PSR4R5;
wherein R3 is straight- chal n or branched (G -0C6) alkyl;

st rai ght kox rai, t chain. or branched
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t oget her F@Ha (C4-C6) al kyl ene bridge; and Ris sel ect ed from
hydrogen and the groups listed for R 6; are used to produce the
| ocal Iy aff0fledAriemishure Gat,smcaliedtcmﬁhwu) i erseagqhiddrpan Lentranierveith dopmixigle
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the treat S nevi oun of,. fornmul a (1).
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in particyl ar of ac UII’ n evi 01 Wth| t he scope, of
the pr eseI#lo weR SAESRS den lgﬂﬁ‘éaxl B%ag ‘Eaécd“"%‘ﬁ”f amé’P%C ﬁﬂé?lg?r%g’dt 0
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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):

{P33289 00391314.D0OC) 2



nevi, in particular nevus cell nevus (banal or dysplastic; the nevus
cell nevus is also often called nelanocytic nevus); including its
three subtypes that can be differentiated by place of origin,
junction nevus cell nevus (boundary zone epiderm s/derms), conpound
nevus cehj ev (connective tissue of the derms) and dermal nevus
cell nev §3E | ayers of the derms), and its subtypes that can be
differentiated according to tinme of occurrence, congenital nevus cel
nevus (- birthmark) and acquired nevus cell nevus. A subgroup of
acquired nevus cell nevi are recurrent nevi, which develop after the
surgi cal renoval of another benwg@ biy thnmark. One exanple of a
congenital junction nevus cell I's the Naevus Spilus, an exanple
of an acquired junction nevy “sII'~evus or conpound nevus cell nevus
is the hal o nevus (Naeyus 3 exanpl es of acquired

mel anocytic junction ' compound nevus cell nevi or
dermal nevus P33889.S02 ced ; g the Naevus Spitz and the
Naevus Reed. An exanple of a congenytdl dermal nevus cell nevus is

t he Mongolian spot (= Naevus Ebeu) anbl an exanpl e of a congenital
conpound nevus cel | nevus or der¥al EHys cell nevus is the
congeni tal giant pignent nevus (Naevus gigantus); | entigos (such as
liver spots - lentigo sinplex, freckles | entigo solaris, age spots
- lentigo senilis, PUVA |l entigos); dlsorders of the nel ani

pi gnentations (such as freckles = ephelides); and plgnentég nol es of
t he mucous nenbranes (such as connective tissue nevus in the eye,
nevus on the |ips and oral mucosa and on reproductive organs).

[ 00111 Then GARREsHRHS ©FX fd Ed%‘éHt@Cﬁ'Q?H@Z%r@fmbvl{@re‘zrlstzﬁb‘%fﬁfr&ﬁl ment  of

all above- nentioned benign pignented noles, in particular the

acqui red @arog@ﬁgaﬂgﬁtaihaza%\m%ra@akeh (CRELy all@rmsfﬁglgkh aﬁP&V&%ﬁEﬁﬁﬁ loney

nevi, the dysplastic (at al ) nevus cel’l nevi have a

pr obabi | i#KFHY S@@@@ﬁewatqr rbga%eds@zrcsbam@ﬂ @atﬂshﬁbclfvdﬂéﬂef(hf(é4myls
that are (ey.@;fa@lm rﬁfﬁﬁt}ﬁ@H%’gbh%%@QGPﬁW §rY. Qf(ﬁk’s) 3(ééR‘t %c%éﬁ?,’e”t

skin cancer 001 IFor the n- pr
i - propyl ,SNB{RY SOzQ@ﬁermamyl, SOENH’@EtPlyiSIUYh PQBrR y':ind P§B?R pwheryin
neo-pentyl, n-hexyl, sec-hexyl and neo-hexyl are preferred. Mre
preferably i sRa it steighhehaith L nbrewhe L -Gk pliyl; asitighachdin Lﬂrabdayched

preferred is '((?t @%‘Sd?{%}ﬂ?tsg?{ Eignc;lflﬁgl, érhﬁraﬁéhédi'(@?bg) Qﬁéxﬁr %traléh"tinﬁ 19,

(C2-C6) al kenyl, such as v
1- net hyl vi nyl bl'@':hﬂét(]@y-lﬁé} alklnyib(t:-Ts) em@lb&llyjl,, ((hb(ﬁza)Zargh (ﬂ)gdﬁ]m) aryloxy;

but - 3-en-1| -yl )

2, 2-di net hyl vﬁ%&? %5”8&?‘2 ()6(%{ 2??9%0%0?‘%}3} ah ‘“3 vas grfntnnl %r%lép 6 100
stralght chai di-bydréaramcdved ( C2- C6) aIkynyI e.g., ethynyl, proparagyl,
prop-1-yn-1lyl, but-I-yn- | -yl, but-2-yn-1-yl, but-3-yn-1-yl,

but - 3-yn- 2-yl ,R Banﬁeksnytebwectedymdépeydentlﬁ 0B-onel anmmhﬁbbluktfdig}y-l&ha’ln oyl ,

et orroq Lo B BTNkt o or bR B D Bt eheif ©

cycl opentyl and braydied hiézesils) eﬂmyb (ef-eprogcloalkylr (ChE,) 420k @Zﬂb:z@wlkyi;

broforred. FoPNnbeReaTebly Hinkh P! E@@%@f?? craprip s 7L
oot bri el Fol thaeRy For- e i ke (BECoEr st aueeia g ©

preferred as exaopdi fd.atl) alkeme; ﬁmmgﬁfﬂmﬁﬁ)b&MMyﬂ (Gl anghily (C4Chs a
(C1-C3) al koxy ef e i et hoxy, ethoxy or n-
P33889. S02 prSBﬂ?agyI%ﬁﬁé‘wéf‘?ﬂaa }r@ )6’6';‘ k40) aryioxy the same
radicals are preferred as exenplified above for the (C6-C24) aryl.

More preferably it is phenoxy or a- or 13-naphthoxy. [0013]Wthin the
scope of the present application, the term"artem sinyl" denotes a
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[ 0015] For the pharmaceutically acceptable cation as M for exanple,
cations of alkali netals, e.g., of lithium sodiumor potassium or
al kaline earth netals, e.g., of nmagnesium and cal ci um anmoni um and
H+N( RxeRz) can be nentioned by way of exanple, wherein Rx, RY, Rz
|ndependentl of one another can be nethyl or ethyl. [0016] For Z as
COR3 it igﬁﬁ%ﬁ%"red if 123 is a straight-chain or branched (Cl-Cs)
al kyl; straight- chal n or branched (Cl-C6) al koxy; -(CH2).-COOM or

artem sin M her r ogen,.,7S0 ot as mor
amoni um ?ds“é‘wf’ gr reda M{‘a %ﬁa‘?{'&é‘o}’ a?e%tgbl%gig g q‘sa“g&f‘%q""g%fﬁ‘e? Y

an al kal i oneetrather are hj/dragmn@' saighhctoiat od b:@ﬁcmmn[)mlk{(w@fl&]’ a'ﬁ@fR“Z as
PORARS |t0§theprr fer %d%’hl abd R5 are selected from OM and

strai ght-charn 8&31 BOEBS al koxy. More preferably one of R4
and R5 i S o wherel nthe Mis in parti cul ar sodi um potassi um or
amoni um and the other one straight-chain or branched (Cl-C6) al koxy

OH [0 d f k b
B;Oducegj gﬁ%%e%%gﬁw{%yﬂ%ﬁ’i tb%%g!yfﬂ’(ﬁ?gg‘% Rf%tr)(ranulngv?l ;)r '(I:'ﬁg cgnpound

where X = e and the co in which X = CHCH
'St he. i Ry aPeEipRTF MR oSk B iegnusruicier o] HPARLOCasaps i 7
di fferentpmemtedlmdre@gen or wherein X = CHNRZ, are referred to bel ow
as "derivatives of dihydroartem sinine." [0020] The conpounds of
formul a ( [OﬁOﬁanSh@rlﬂbgigl ineds ftind dlat SigmentedI3SBB8E B kil th @AFRLIRS MEse( X =
CO can, nown,. be isolated fromthe plant Artem sia Annua.

Di hydr oar e W@F?ﬁyﬂ% ofigin.- Ciﬂ—&—i)su‘icgss Bmatﬁﬁ&o%ﬁh VB flydtidedie ahgve-
exanpl e, tdirensghadtive ap&y)Gh pammir Vi t%ﬁbﬁ'(@%n%ut%éohs)%ﬁéﬂa%bns It was

bor ohydride i.n Hehhanol at _appr 0oC erivatives

di hydr oar FEHifQnfi the, thmgsvgnton-o CaRfRt fig] pacticufas basaétqeﬁuwmmacrrn or
branched {nelhndRd) i@l do¥dible Shicabtd Mo & n n
strai ght -chai n 3r tgr@anc hed %:2 aﬁhﬁ%%f/lnm &he‘%) cyc%()eﬁm%h{ﬁ=$ o
(C8- C24) Hrphiadp. Fethenmar, arwaaSkfyund batnthere aptivdeasad e alw effective with

di hydr oar {g A

trimet hyl si Iﬂ]ya?bli;:H ﬁﬂ?r :ddﬂge Ff\b?gnqo?s&f? ﬁ1%§ﬁ%mﬁ ﬁ/ﬁjl egqﬂ\glﬁ &QF‘ﬁf of acquired
trimet hyl 8§V§Edkievigr oup i s exchanged wit h trimethylsilyl brom de for
brom ne (according to Exanple 1 of US-A-2005/0119232), and then the
bromi ne af08#9li s Wathinthe seerissafi theipeegent applisatiqn beignepighesedaséestvatch an

HQZ whi chy,id gl S in an excess, wherein Z has the
i ndi cat edungésﬁbﬁngéggl rtM@E{fejse derivatives arterret her (Z = I\/E) and

arteether (Z |ves
di hydroartem sFH{Etrllﬁepa{vﬁj M\WS E%%@%%}g?}@é a evu?rﬁ%{in?evﬁs 18
i ndi cat ed for d#isr afidnacalled nmhedloiytm ﬂwuh),ogeludmgtltsathghtwbﬂjrpasnthar can be

branched (Cl- ,
ot rai ght - chai f e b2 @RIt ST Aofon Heft SEh . Fobndipr e

fj Cﬁ (Cj:24) aryl aprde(rﬁ?ldéﬁt@) aﬂim;idr(]l_yﬁ nema?elbﬁevﬁlﬁ Cabitietlve fioR ﬁf the dermis)

i hydroarteni si_nine this, is firs nverted .wt
trimethylsilyl®¢Fg B%V”is ﬁ?lj)n7vfl§ ?dteFI? Wﬁrﬁ%[@? ﬁwmsé,taﬁg fits sppfgpes that can
trimethylsil yIlm@tffgemlmedl @c@xmgamgmd of OtcubémR8] db@gaMitahndvid E@Erﬁbyzhast yl
brom de (accord hr? F Iéx n{@{?g 1S—A—200 /0119&@_"| and then the
bromi ne atom THUERhend;agd é"FYUtSL?f’ BEVUS 4 FHOSIMRS irgft neyupepdlneti ¢ h

an ani ne HNRZ aﬂé’llrdbbnblft 145 iwtedh tﬂeﬁrel@ﬁﬁﬁ@@é’ shr@icANreB%GASS andiheF BénenR
and Z have th a ed neanin e.derivatives of

di hydroartenis “ﬁ e Fremple-olicy popsyitalgppgion nays 8|l merusria shet asvus
meani ng i ndi cadpsis, V&ltdﬂa&lﬂér@ﬂa@ abdulred@elctton metls @Ml RvdslorZb B RaGIAM

(definition of Mas given for formula (1)), are available from
di hydr oar t eni sieHi RYUrist the %Pé(hwmﬁ G‘éﬂems drYsrar 6ad texanplienofnprgbised =

CHNRH, i n thaty,fiaey.@ _ﬁn&tdﬁme%s‘%@ll%@l . SPS%d &VSPEQEESW p? FF%‘SJ by

acid nethyl ester ih the presence of 89. S0
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The derivatives of dihydroartem sinine, where X = CHOZ or is CHNRZ,

wherein R has the neaning indicated with fornula (1), Z = COR3 and R3
is a straight-chain or branched (Cl-C6) alkyl, straight-chain or
branched (C2-C6) al kenyl, straight-chain or branched (C2-C6) al kynyl;
(C3-C3) cycloal kyl, (C6- C24) aryl or (C7-C24) aral kyl; can be
produced 882864 i ng di hydroartenisinine or the derivative of

di hydroartem si ni ne where X = CHNRH with an acyl chloride and a base,

wherein the a lori stifut Wi he suit bIeRS The
derivatives ofcc)élcs gﬂﬁ{)@gﬁe&ﬁu&%ﬁ% an&#\'ﬁgggwf(ﬂe HgmpieOf @ qopeenit
havi ng t he nealkima ruemh el medhsvis tha Mmgehemsp()i = Nekves BRRBaansh H3mbe a
strai ght-chai n.or bran

£Or oran EO é]o n%u ﬁ %Egt chai n, or branched
(C2-06) al kenyl',* 1FY] 'é FOmpRng Tgfusige ﬁ’éﬁ‘é*d“( evys Rahwwsetﬁwcs)
cycl oal kyl , (CGoag@aml gieny bigment(d3vusCRAgvua pighityd); can be obtai ned by

reacting the correspondi ng derivative descri bed above where Z = COR3

wi th Lawessen'lsntigeagect as liveespder- lwaigh ¥l freikliug dr1aafbapiagi, @gé@ots
where X = CHQZ lgr i S C!; mﬁ havi ng the neaning i ndicated w
fornula (1), Z<" 1 egt‘g"@)@—Q) 1- COOM (M having the rreanl ng

indicated wth,.fo an be prepared by reacting

di hydr oar t efi sffﬁr Qfahetlﬂéz’rﬂ%ﬂ%f’tm Sé%‘lc}@i?sf%ié@ér ephalidesiiand where X
- CHNRH with a.cyclic Cld nh dride (jf n = é or is 3) or with
Me0OC- ( CHR) i shtqd meles, Of e Mcousembranes mch 48 soyREi HeSue nemering
basi c cat al ysttheeeineaas e ligdhddhrd tubssada®sh repRdudiRe ofBRYY!  al cohol
rel eased during the P33889.302 transesterification can be W t hdr awn

fromthe gmm]l | bThetampuads 66 fdule (BPRE 3fb@Re WD RS wERHME T I S354lr e.
a corresponding salt formation can follow, in

If Mis not
that the PIS‘?'FH%E‘{ ﬁ%"%l’lﬁwmé%ﬂ’é’ eSgigiy 'CP1§f g1 acquired gy conggnitpl WV‘&W@Hl de.
Anong t hegéi,dahonkathe ‘d@ﬁle-lﬁéﬂﬂo&@%ewﬁfe%y Izt S picdh nevgs 8ditheM Fave a

hydrogen |j s known as "artesunate". The derivatives of
di hydr oar Pighgt sprAPAbAItY \iefigeneratingHoz sian anCBCIWZare Rh¢rafpkan getinbanesni ng

i ndi cat edppfetdn! Jtt%afaaI“ath(cb)npoémso%ﬁ@ulea%@%k& s'kn 5&9000'\/' (M havi ng

t he meanlngln cated with forml uced in that in

Me0OC- ( CHRipmICORM RNE, %) Lkl 51: a;e@p W.me%agﬁﬂgyu 8- bngplsg&aﬂylb

sul fur with Lawesson's reag ent and thi's hemt est reaé{ed
with di hyBtaptreniys |S?ﬁ-PPet>t&rnq0HenWbmrhﬁarh ses-hskyldindygpdaxyi ond piefemaé

where X = 10

group to @Eﬁ?ﬁgfh?&% ?‘gg %ﬁhﬁmqbobf{)s%"gyr Jndtpla&wm% d{ kﬁelﬁf%r%ﬁﬁ %f%/?g/fogen

The deri veihylvBer the Stmghydrﬁ@a@rtlemdaedﬁﬂa&s) adh@lrye (% eq)@l{l@y!s;rsucisas@lﬂmz R

having th th for a

havi nS th?ﬁwﬁﬁﬂ.&ﬁg"’!ﬂﬂg.&?@%@‘% g1 b‘% 2))3“' xR e g b Pen.

st r ai ght - 24yhibnt-Ben-Bryh reehédnGL- D5 )insdtybuingy! and (E@rﬁ‘ét@;)lvmyb/drem}éferﬁ&n be

meant ng. T L IR a P ROEBRGH (XA et R beodRar . Bov(ice & o)

ar él ﬁl coflobyt-layrd] h eut2-gi- ﬂ]@mebut hys-1 qbttﬁxt-(:@d 24, 3- Q@Qiyﬂidt-\l\dyhfl -REA3

and then t he_ derivatjve q

di hydr oar %}?Fefﬂwpx aﬁe’r gr’?sg F‘é:f{'m tYﬂ\ea“BrQé'HEféh!dea- Pasky! e

derivati vpsfeatd. lehydﬂ]@a(‘(IﬁI’gl) Sb}l&ldﬁ&,yl V\:tlﬁl ugq |c c@ﬂggzh
Zﬁ-‘élﬁ}'@'y avi ng

havi ng the anl n i

t he neani R§ 18& @FRG? §24YU‘Y? s Su§}c1 P%PWL Bkt lor
br anched giCandGﬁa)ath%yll aresﬁréﬁhﬁ@thﬁhﬁd (C;Cttm)béram 1h<%d7-f: aﬁ@yiba'b{iﬁﬁw
strai ght -%‘al n or bra (‘i_' (11 oal kyl 024)
aryl or (eFzvipRiensthyl, I@ﬂpht C]a}ﬁ!)rB%thﬁtﬁan(ﬂfé’&t ?Tylt)'ﬁétﬁylaﬁml Bfé@Vaf}iaFtoét

R6- NCO, Whe§l6n g@‘l -D9alke thmhe%@@blmamemmd Ia$ eyfe%ﬁﬁfﬁe@ aWivk Rorarc, -C¢
correspondi ng gnhard reagent R3MgBr, where has the indicate

neani ng, é!hﬂ tﬂﬁe’eréh@deser{@s%b@%nxae@du rgorg ee&redy Vs methoxy, 3thawy ot iren
wth
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P33889. 802 di hydroartem sinine or the derivative of

di hydroartem si nine where X -= CHNRH in the presence of a base. The
derivatives of dihydroartem sinine, where X = CHOZ or is CHNRZ, R
havi ng the neaning indicated with fornmula (1), Z = C(NR6)R3 and R3 is
-(CH2) 1- COO\/I%M and R6 having the neaning indicated with fornul a
(1)) can BE%HB# ned in that a conpound MeOOC- (CH2).- CONHR6, wherein
n and R6 have the indicated neaning, are reacted with POClI3 and then

wi th dihy er| atlve f di hydr.oart em si nj ne
where X Ig‘r &gﬁ{%ﬁ&‘ tﬁ ﬂré/p r@ée@i@ mg ?)5 ¢ ra 'ﬁfﬂs ?rﬁé’r"ff@FWS Fepplifigdg
hydr ol yzeghovefud thei(Cs-bd) Sryhdﬂorb)amf@gﬁm ns@hswxyab&a)r%abhtﬁl@imt ion is
carried out. The derivatives of dihydroartem sinine, where X = CHXZ

or i s CHNREIF|R Hidiimghet seepaaithi @gstmdp;qaam Wie ttbin QiridtHistny (! ddnotevier e

= SOR4 and Ot ai ne reac
d| hydr oar A& il;omnﬁvﬁwgﬂegg c &8s sgithat i m‘éﬂﬂaf' §’F E oyngytgpthegxyeesor the
optional | M’frbgbnt\hﬁlﬁrfﬁ‘ﬁ%réﬁc@(ﬁf tﬁe BB WaaMirRhY Séope %F%ecﬂrésrehﬂ elp?héa‘ﬁgn of
the rel ea nd finally the excess dineth e under

e

reduced pﬁ%&%ﬂe ﬁ@y QP“WE‘WWe@e’@ﬂ‘eSerﬁWW&F‘YIeH’ihsl‘lerﬁf??é“s“wl\étﬂ%thx =
CHOZ or |§30%|%mé? havi ng the neaning indicated with formula (1),
and Z = SON (R4 being a straight-chain or branched (Cl-C6) al koxy or
(C6- C10) ﬁlm]oxm)fomaﬁen(mqmo,bhﬁdrgg%ﬂ r@yaﬁ.r{&%%u% @{- ¥yl m- and

correspondi n derl vative where Wi th excess thi 1 onyl
chl oride Bt O &, SQB5h SQsOMy r PAUNRER";r SRHtariemisinyt @dcess
t hi onyl cprfR%gelg,Q@nwbsequent reaction of the obtained sulfurous
acid derivative with the correspondi ng strai ght-chain or branched
(Cl1- Co) aL 90! FO thé bRrAQLG Y lac@ ﬁﬁgglmo'nrésE\P%lpéxgﬁlﬁﬁcgatggs alkali

sui tabl e base, such as pyridineé. e derivatiV

di hydr oar 6#iss¢-& pidithiumesasinn er Mﬂl@rmlaﬁm@mh nﬁt&lmwgngf whgesigani ng

st ai ght o) d%"“af“%“‘%?rg“ oo, T RIS i e AfEbhet 87 WY o b,
branched wereiady”, B I&nyﬁﬂe,peléd@aﬂ)(ﬂ)oneynﬂtmmybemf(tmor@2341) aryl or

(Cr-C24) aral kyl), can be obtai ned by reacting a Gignard reagent
RAMGBr, wWiS1Ei nFRZ #scOR e isi preferredt 6B ma?trauggt—chamtoh bemclmls(Ct B )catigpl;

chl ori de, e 89. 50
subsequent Fa?%lg\é]?%‘%ﬁlf br%m’ﬁg)@éﬁé% k@b% zﬁ‘éQBbWPlr? "8“%‘8¥ g“s S8Ry

di hydr oar fee M kérmhyrzogtes sodat, petassher @ atroninsipeeferfSdNRH | n the
presence of a suitable base, such as pyridine. The derivatives of

di hydr oar t08#&7)si Firdegs SAhOMeit ¥ prefOitdAf b is as alCkiNRZtal, B hixwlimgatthecbani ng
indicated wth fornula (1) and Z = SOR4 (R4 being NR7R8, and R7 and

R8 havi ngal{lﬁlemﬁ%]am ng indicated with forrrul a (1)) can be obtained by

crcess CnlBAB" ERAMHERALL o RERERA PR ke M) P S R |

o bt a| ned vhahort hhenchar (ﬂa&p}) aidzlong Ivﬂxrehmdfeﬂﬁl’yt cﬁmOs Rh axﬁtERﬂBrOMawhetan me re

CHNRH i gence of a suitabl e, suc
pyrl di ne. R'[I'|*7é“ éfﬁlf\l)ﬁrtsl g%@p SPUIFIHY GF FRPPR MRS tﬁ%c’&\ﬁh%‘?eemﬁlghtc or
i S CHNRZ, bihtHad ZC=CHalkoh &MdHAVI ng the neaning indicated with fornula
(I')) can be obtained by reacting the correspondi ng derivative where X
= CHOH or [00H#RH "KMetchmpwdddioﬂﬁ}rSlulaf(Waré khawi Gtecaf Gapkce shatgolishnge of

t he pyridinium counteri.an o sul fonat e, obt ai ned for M  The
deri vat i v&&8¥ “°dIPR 85??%.;;13(}1)”?%(:0%% W@?“L& % phe; agtemnisiqns: 2igher e

= 502NR#R&omplink,in Rhicand=RHUGIAKahé HigydFBarntghihd) The adBpbuntid i Wisdnmul a
(1), can Q(CH%%I@ vcﬂm?g eactj ng t e di hydroartem sinine derjvative
where X idfre ‘.’E’“é&y rgens O WIRTHT ¢ il OFNEEs g relieed to
presence géloﬁabe&gyatﬁgggfcﬁﬁydr@r@mlslmw di ne and subsequent reaction
with 1 eq. of an am ne HNR7R8, where R7 and R8 have the indicated
neani ng, (020N eTIY RENB&RLs OF (RASR (5 ¢aDbedsbidheliaflfdlgws: The derivative of
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The derivative of dihydroartem sinine, where X = CHNHZ, where Z =
SO2NHar t em si nyl, can be produced according to Exanple 2 of

US- A- 2005/ 0119232. Fromthis in turn the derivatives of

di hydroartem sinine can be produced, where X = CHNRZ, R having the
meani ng indicated with fornmula (1) except for hydrogen, by

depr ot onat138#°-8¥¢ one of the two sul fam do ni trogens and al kyl ati on
with an al kyl brom de RBr, where R has the given neaning. The

derivatives _of, di tem-~si nin X.= or HZ, where Z
= POR4R5 or P %f‘g%‘ggka 9] Cg}r‘ma%ﬁ%\ﬁﬁ bmgia%%@ﬁgth%{:gfrg@sw th
formula (1), chmupe obtained in that first dihydroartem sinine or the
di hydroartem si nine derivative where X = CHNRH is reacted with excess

PCOCI 3 (or PSCIBhydpaftentisiniex C?éssCHOBl& kKmomwnREELE) bé ﬁroﬁ@&mvaﬁl eth le

distillation. ct obt ai ne.

CHOPSCl 2) or &Eﬁl@g@fz‘% °%° ﬁﬁ‘é‘,@i e »&ﬂwﬁfﬁﬁnhﬁo%mrﬁ y’beéhaaPl a
radi cal s R4 aregpiaxst@§Che |ntroduced these are introduced as Gignard
reagent RAMgBr/ REMgBr (if R4 and/or R5 are to be (C-C6) alkyl,

st rai ght - chai rTher ddpivatinehesf {iERIrGHlenddikes Whers b ai QHUZChﬁlixd’ﬂexﬁ)fZ 1s a

branched (C2 n C3-Cl1 cl oal kyl ary

(Cr oty ar o RyPEf-THR b, bhFITOR ) BB a1 Sreniq (E-ga
and/or R5 are aﬂkeublesmgmcghhnﬁbﬁhd&heer(cpcg CQJCB%}GEQAIKﬁX 9124)
(C6-C10) aryl oxq)%? 8r i e forg’}of am nes HNR7R8 or in f6

wat er or hydr &% d&Chife L i2p Pe Peslugedairon H@é’@""?‘?&’@}é‘ﬁt@ ﬁlrtbat s
preferably adderst b{ﬁhvblhﬁi Qﬁﬂefrm‘iﬁcth)ﬁlsf"l?l lchioR&d %§'ﬂgtrﬁh@hﬁﬁﬂh'éﬂﬁe@' 1&%
and, if at least one_ is to be R4 and/or R50M MOH "necessary f

this purpose iEmsdilsdyiaw ermep)isstchapgedetith tf[!mﬂwis]ﬂ)/l/\btdmlti%éorcwnpmnds
where X = CHOZa@brditdN8ZixahiBR F@F‘@S&Uﬁ(ﬁ%m‘?sz@%beE«n?iR?etgt@tl%?Mn? afom ist e

Cl10 atom of the sesquiterpene backbone) can
conpound of f O RN &u éclislilylteédﬁ thg|peesense ofis bepe “hthtahéiG?oncbﬁf @S@cbls epidner

m xture, wher t a frt n e
preceding r edﬁgﬁnoﬁﬁﬁs gv??g@n %Iﬁégﬁ%@ﬁﬁﬁ& %ﬁnlﬁﬁ AB%@’@?%@%&Q
exchange of t Wge@ﬁ@eﬁ?ﬁmﬂﬂd@ﬁ@ﬁhﬁrﬂbﬁwmkm@nmpm,;oxw deri ved

fromwater or for one of the nucleophiles used in the syntheses.
100221 Those -ackhievdsrivgjing of éfﬁ'lyfifﬁ%'teabﬁﬂﬁee,fvdlemXE CHNRZh imdkredr B Isethect ed

from artem sinj mﬁthhé'zﬁi&pﬁxﬁ' tf(ﬁ'muﬁzl' @suna ?ldl%?{nh\ééélkht—c al(flotgtbgzlinﬁhe 9

car boxyl groups particul ar art
propyl car bonat(€:16%) @lkb{ydﬁ@wﬂ@lmilsmm br@nchm:d (65-€8| alkemyl, aeﬂrzdgl&ﬂ:ham or

par 1wl ar 1y mrReae () AU SREC kLRGP B 4E7 T it

used i ndi vi duaah pegrodsed fwontihpdbaremitding, vio tiort i e fied obh%ted with

conmpounds. 10 C unds.of .f I i.n jcul ar
artesunat e, a&%mé gﬁ%i cggp ¢ \fﬂ O it t?rﬂ"gﬁﬂ%{@@ﬁ?‘)g’ﬁ t‘a‘i’lg'g&tﬁﬁ}’lf)@ﬂgrﬁ’él?/ﬁs
cel | nevi. Forexthagal v erinian wih mewsls@}eIblrormay(a,ccdrhiagqemw ds &f
formula (1), L r..artesun are appljied extensively over
the entire skllrr]:S E?\t 03@*&1@228}1@? %‘e ﬁ‘el l?f@'ing’z‘is'"é%“ PR dWALY fubstitgted iy ghe
formation of nessenceoss 4 ea@I wigltdy awlid ANRZNOMUS ifPdRIFsH S08mploydd 4 &ones
w th increased rob b||| ﬁ?f t he fQI’[TB.tIOI’] of nevi are on the one

hand skin ar eaFéZ‘ F‘ESFré’i’ eéer“é 7B & hpyehe Bricetyd BeHMR%d to UV radi ati on.
t he ot her han ch skin.zones are. ofte esent in the vicinit
a nevus cel I %g\‘hfg”‘éﬂt’r"&% TpysrqrLgmisining, Wn?rig&a @A G pYV'&e&TIPé

to 5 cm ar ounchak g Reatirs ﬁanc@t@(ﬂthﬁrfBﬁlﬂM {1) a2 x@%@ﬁ?ﬁ%{%&%ﬁ?ﬁs

(1), in partlc(ﬂﬁcar artﬁgunate gereb have the furt
property that tignaofd as given B douiadare iatlable fomeljhndropriamipiningy s
that are so Wecﬁkthé hﬁhvetm@yofa&@ydg@ah%ysm\él ﬁhé?é@( LOCW%%@ gy aldnder

t he action of the conpounds of fornula , i nvi 5| nevus
precursors fi raiEylated yith walor prisgmepetsy! chybn@hﬁ edigr ke the ptﬁB@J@‘kOf

of

{P33889 00391314.DCC) 7



times is sufficient. Larger nevus precursors are preferably treated

| onger until the fading or disappearance of the nevus precursors.

[ 0028] The active agent of fornmula (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),

t he act|v93%9§%b'preferably penetrates up to the upper derrnis,
dependi ng on the type and age of the nevus. For the prevention of
acquired nevus cell nevi, the active agent preferably penetrates
through the epiyded ToifovieR ng'lyﬁm?ysis%%é AL AU er aﬁchﬁul@lﬂ&qgf rahaURe

epi derm s and dernls 9] As formul ati on base for the active agents
of fornula (1)MdFPobigs hWTP&qﬂ Among digae dedvativese e deoivativeawhanX and
are inert tOmaﬁﬂDZQﬁﬁf“ﬂgéﬁkééﬁé@oéﬁHgﬁEkﬁasL$1 JLigular  P33889. S02

such bases for topical formilations can be petr atum fats, waxes,

fatty acid esteSqcphiehifef 'o@%lhﬂkdaﬁemﬁln r1 * egl% Rnd Aabyers ﬁfofl'

Preferably the active agents ‘are fornu Wt h appr ox.

approx. 99.9 fhﬁwgmlwmgmi@tﬂ\éﬂbfoabﬂy (N4 C&Hﬁrwmea&ocsmf ampm’ox

95 % by wei ght; efl
for I’T(l),l| ation. I?‘ . al%‘?gﬁﬁﬂ ?It br 5 E@ ? q%F ) Wb?rgpoxéghcaﬂgg 8§°d3‘f€g
used, such as byefe&}tmg ﬁlwdrogedlmmm elauhs ﬂeﬂﬁa&veamﬁddvyelmaﬁgmsmlml&re:xn be

protected from C@Qﬁﬁﬂa%ﬂlﬂt Eey sﬂm(?e: Rk ?8@83{%: gﬁ@ (S'Ré@ @Vﬁgesttmheor

| i posones or coaneX|n
conpl exi ng of cheearbm@iiniarie- (ﬁndmt}ieryl\mtcr we shlobthiveaboré tabid-(C\-Cg) alkyl

| od {
U5 A 2005/ 167 £86 T OBA0 BRI EET < i S AR anhydr ous,

| e- ph fat. ph
erorred to asten R ErHE PR R ohOB R G wfee

O ntnents in Mhashhetrhammgtmdﬁ&tagﬁiﬂt foriila {prz2 CORE lahd a?@ats&@ight-cham
st of an oj nt ment base of i

ding to the
Cyper whpch ccfh BES (C R b o aheofh B b o ive) abEni( Sty
appl i cation t Q:htuhe:r &l(ﬂnlhedl(ﬁﬁu)lblf(yﬁyhe{@—@@l @@loa&w nay-ed,) 9:5}1 be(Gszpe an

ointnent, the f rl'\bon base can preferably consist o i C

P
constituents WAK S OTOSHeRd) B feartingagihydrodsismisining pe F*@n‘@erlé@t%iedlfm

tenperature Ofdllﬁ}ﬂﬂfa&é(mlslmﬁeowﬁ%rﬁx-— CHRRH DAL R RPCABLYe 3P 0ase, 10
to approx. ION and particularly preferably approx.. 50 to appr ox 104.

Exanpl es of t Héheres the paxlichlerifnis subsiiwted arits the sitableBi.ance, petrol at um
fats, waxes, fattci/ acid esters, paraffins, oils, silicones and

pol ymer s t her ok qesivgives of| dibydroatsmusiningy atbets, XsT | GROAoreis ASINRE, B,
silicone waxesayii |ﬂhe¢9:@ﬁm‘?gnh|d§‘atfeﬂ %ﬁ)fonm&’ﬁ%]i 0 &9 ARPR %84 %:PafghPf an

oi ntment the active agent of fornula | eaves the topical base
surroundi ng i tChalﬁdOFpEfﬁéﬁl\eét(&'%hﬁ@}’k wgalgquhammebuanm@rmb&) b%ssnafl

adheres very wghi htté?xafnh&l:?r dﬂﬁc?g@ ngﬁ{l@ ggt_@s ?89?%'6&% eby% :

the outside. Thi s | ayer ew s eavin
t he outsi de (d@wﬂuélﬁﬁfkﬁfﬂ f@ctbe Oﬁﬂamed.ld:fy tdactslgeflieecxtrres;btmdslg| dlerwstnk:ept

i st and it heal.sRReGANRY L EOR WAL PG, Al cXgpgiate. Through the

i ncreased noi sture, Fnhe skin econmes nore etastic, which
promotes the aRSOFRRLARs Ur AfddReRABGR, 411‘3%3?% I)frBEtJ ery zfnqgkhﬁ
oi nt rent, two-phase systens (‘aqueous and ase) ‘are

creams. The cdmpingaribs mshnifgididated(With Gamull @ Zbe @@anchRémb AEHg),-
cream The (P33§8p 8&%%?{&%99&%% indicated with formula (I)), 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-(CHy)y~
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

{P33889 00291314 DOC} - . )



P33889. S02 sane substances are possible for the fat phase as are
exenplified above for the ointnment base. In addition to water, the
aqueous phase can also optionally contain buffering agents that cause
a pH of the aqueous phase well tolerated by the skin, or it can also
contain known gel form ng polyners, such as, e.g.,

hydr oxypr &3$Bh8a2hy| cel | ul ose, car boxynet hyl cel | ul ose, pol yvi nyl

al cohol with crossl i nkers (such as borax or nultivalent netal cations

such as My2+ % and t aé)‘;% rﬁgl Si LI cation, conventional
surface-activ mgﬁﬁ ifiopuiar © eIW‘f Q@R the Gy s g isHehis iy exaporasion . |
fatty acid rmm@dameﬂadecgﬂ;rymfel o0es is ﬁ%&@géﬁ)’ﬂé&&%&ﬁ% SERErREtdH dan
(Crenophor n) | eci can be used. (0034] As auxiliary agents for

t opi cal fornul %qu‘bdg tﬁa&é BRREamethdfster gidupris sRlies-as atibr M-qyenidh as
di et hyl acet anirihg tHésERENHILE, BRBnd Yhel SOPYIRIYE nOL ¥GRY § %kh% en is

al cohol's, triethanol am ne, di et hyl sul f oxi de, azones and t Fnk
keratol yties tBOVHpY' SHresugRte'act | veness (such as salicylic acid, urea

retinoids) and preservatl ves are possible. Additives generally serve
to i nprove thehefeEENEVGe 96 sihydromeemisining, where 26i GHOZred is SHEVRZ.chcy
of '@ galeni c fayify e AU Hilcalch W kASPLY The- eamPORRGS ©f (4 m' a
(1) are preferably fornul in topical mul atons essent |aI

free of penet @@Mr(%h%ﬁﬁ:thﬁgﬂﬁ@nbstlm@d Wlﬂ“h@rrmdmblmds befprcfdmaduha
(1) are also eof

noncar boxyl i cﬂflﬁgﬁ%é smg?g%fﬁgﬁgmgr@%es n£ Wf’fﬁfcﬁé e
scope of the pldlé!gemthabpwssema crcp,geﬁtesnremnm aﬁehrythfd-mesterrmmn&ctehamth he

t opi cal forrrul ht ref erahl y t han

0.1 % by ver g SRR aRSRERS Bl b a B BB A R

formul ati on. [f0O86H AVIh)tdh:éys;harofv&bl stidls frad tHCGOMar proxy| tog COQH  4anb

particul ar art fer ounds of forrmula (1) for
‘3%&’588‘5&1 t%org'gx és n SBYCEO

past es, oi ntnen eE]oray or suspensi ons. The

car boxyl grou a ereb tionall e it he f

al kali netal, pfh(f; (Pe e eal t yr?‘ec’[agfmlg%mﬁﬁﬁig HF _sa(eré f@d%%@ll&’a tive
agent s of forrmhag (the) mhmﬁngibﬁicateat\iuﬂmfoﬁﬂﬁl@ by Zi-nONRHR? SEKW RavddLthe
preferably applied to.a t r in_the formof a for tlon
in particul ar W%nlpﬁéndfcheﬂ]“ﬂﬁl 3”’35%@15 %ﬁn‘?ﬁéﬁ?‘ghts%gﬁé’ﬁ TaB?f‘e | on,
gel, spray or aﬂfo&ﬁm (OACTo) etoxly] yanpieedtrdimdal 1 thik &mﬁoé}%ﬁb@(ﬁbﬁl‘b in

oi nt ment . Thlsl-ﬁ ﬁ\gg’ ﬁﬁn ptlé)nally have a materi al” which takes up
or absorbs t héiSpfcdps f cafed granifg feyearted (i 8 cerrewoagenCcem

al so be dir eeldouolwqc@@@qrﬁralc@h&samﬁsi ufe&aa@tﬂue%[a{aué@h@%a&@d Qfitnt he
pI aster; anal oagous to, known gl asters, such for scopol amne (e.g.,
" Scopoder m TTﬁ%C Ipndcthen widh difyrepricpusinjne OP'tE’s‘i‘qf Heldvernt Htsdyoarterpisinies

manner active ggants @@@Rmnth@ pRREHcaGE, st h the location to be
treated directly and over a onger pertod. In addition, an occl usion

effect occuts 1Th\é/rHe?ik1atNéP ro@‘éﬁl@d?dlﬁerﬁ%fnﬁn\ée WASENL PRIRYS egr' i rtfHI{HQ? 3R]

Further forns of application'of the active agents of ormJ

woul d be past é8Vingdhaiimesmiag I%%@nm EwmulagBl & andO&RS é&nﬁ{ah@/l@ﬂays
The semisolid n@eranﬂngqul‘s&tefd%mo%mreg) eid ﬁ’h?st?a‘x%lﬁ%aﬁﬁto a&ag&Scé an

al so be present inthe form of g

preci se dosagefkyb rstralghfotheror(hmmhpda(&ﬁ)ealls@geln Etrﬂigh@hﬁlnazb Ib@ntimé dCo-

sol ution, suspengi Lonlk u f

| ocal appl i caltqﬁsgn ?I{yr r@lj Fﬁiﬁecgn%g@[%éd%gggg% ddlfzr'%j &rQﬁ&{, Eﬁéaii['grﬁ/bgaﬁl E'i(aon
for the conpoundkateh 1$Q§V¢m¢eaR6(-N§30améeladblhasaheomélcaﬂaditmaeﬁn‘ne,cts redveed
penetration of r b t 3 us
nmenbrane by nevgﬁggoc% t rgg% (FHE% IEHH%& f{l\}l QI@?&??‘C%&P sm{){(}é?eb
means of m cr omeetigesnd Krrommidapps olamoedsmt ﬂeadtedjwhu!’@t:asmdnmexamdthcan
be used according to the invention are disclosed, e.g., in

US- B6, 908, 448. Applicators that use electric fields for the
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the local treatnent of deeper |ayers of the derms at this |ocation.
The equi pnment necessary for this is described in WO A-95/15783.

[0041] A lowrisk, non-invasive preventative or therapeutic treatnent
of acquired nevus cell nevi or of acquired or congenital nevus cel
nevi (= birthmarks) with artem sinine and derivatives thereof

(di hydr 0aP13889-89hi ne, arteether, artheneter, artesunate senisynthetic
derivatives thereof and synthetically anal ogous conpounds) represents

enor nous progr inthe.tre nt of neyus cell, nevi and could
drastically r eﬂgiﬁ?ééa?tﬁréusﬂl%ekor %en%{'i"?\tw@afﬁéé‘ryamﬁ%mﬁ’ﬁ\%Pi‘thF’@rP( ~<SCHNBH of
great signifi dareereseficeafibhyasgedi cal |y but al so soci oeconomically. No
allergic skin reactions to the conpounds were observed with the

descri bed t opiTel ddriveitesrift dhytkdaRemRie0 MpeNES= AHbL UL ik, RN
particul ar artesunzﬁ e. It i.s.also reparkabl e that Fegl t hé3 tissue is
not damaged and’R&NSTMeARnERdicared with formula (W =GNBNR andy 4B AHvi-ew
of the resul t CODMA(MEEhS RS fialing i the G&!aniﬁg,i%é&ﬂé&e%hh@&n&mé)é%ﬁ'be 'n
particul ar topical therapy with artem sinine and 6derl vativ t her eof
is very effecti¥anedin that grremaerdMpACCHE ek @ NI rwvhersinpr endsRf howe and
treatment of nNRYindicBtedMeBnif®Site ' j: s ko
traditional and inn\/ca_ée i \_/ee tlr%zgenlg%{t%t%g%ggqf%g'%]w@ﬁéﬁy?ﬁ@gﬁ FONSi s
now further i|9riks desivelivernf dittydropagrhisining gvheseafp| GENRbimthel reestnceTdpi cal

f | ati on r e hqnogenousl i.th
2(7)r gu of IExi pi glg%?*qf %tg U%Fhrﬁ Erstéﬁt% . S@xog%%ﬁ’eagdég%lﬁ:%%ohﬁﬁg? ’faosl#'ﬁ?ﬁ(%%,\a?tons
[ 0045] Di f f er erfereplianis dajrisd oof. art esunate (see Table |) were

incorporated into the various bases. In part surface-active
subst ances werBeafsivatitded ditydrdagehivinms] athesns. = THOZ ot :is BXUMRE ¢RNO.

Artesunate (i rhagﬂlgm%gain\{/n%%nﬁgﬁeed \gitlisforr%ﬁa %8)9 w%el%ai 2 EO%{a :am? Rl =2(9I\:/Ie,0' S

2c: 1.0
can be obtained by reacting dihydroaratemisinine with excess dimethy! sulfite

(DRP 487253), optionally in the presence of a basic catalyst, and distitlation 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;-Cg) alkoxy or (Cs-Cio) 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;-Cs) alcohol or

(C¢-Co) ary! 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* heing (C;-Ce)
alkyl, straight-chain or branched (C,-Cg) alkenyl, straight-chain or branched (C,-
Ce) alkynyl, (C3-Cs) cycloalkyl, (Cs-Cas) ary! or (C7-Cps) aralkyl), can be obtained
by reacting a Grignard reagent R*MgBr, wherein R* has the indicated meaning,

with excess thiomyl chloride, removal of the excess thionyl chioride and
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subsequent reaction of the R%-SOC| obtained with the corresponding
dihydroartemisinine detivative where X = CHOH or CHNRH 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 NR'R?,
and R7 and R® having the meaning indicated with formula (1)) can be obtained by
reacting an amine HNR'R® with excess thiony! chloride, removal of the excess
thionyl chloride, and subsequent reaction of the RR'R*NSOCI obtained with the
corresponding dihydroartemisinine derivative where X = CHOH or CHNRH in

the presence of a suitable base, such as pyridine,

- The derivatives of dihydroartemisinine, where X = CHOZ or is CHNRZ, with Z =
SO,0M (M having the meaning indicated with formula (I)) can be obtained by
reacting the corresponding derivative where X = CHOH 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, where Z
= 80O,NR'R® and R, R” and R® have the meaning indicated with formula (D), 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 = $0O,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-
arlemisinyl, 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 = 8(0,0-artemisinyl. From the derivative thus obtained,
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subsequently the derivatives of dihydroartemisinine where X = CHNRZ, R having
the meaning indicated with formula (I} except for hydrogen, can be obtained by

deprotonation on the sulfamido nitrogen and alkylation with an alkylbromide

RBr, where R has the indicated meaning,

- The derivative of dihydroartemisinine, where X = CHNHZ, where Z = SO,NH-
artemisinyl, can be produced according to Example 2 of US-A-2005/0119232.
From this in turn the derivatives of dihydroartemisinine can be produced, where X
= CHNRZ, R having the meaning indicated with formula (I) except for hydrogen,
by deprotonation on one of the two sulfamido nitrogens and alkylation with an

alkylbromide RBr, where R has the given meaning.

- The derivatives of dihydroartemisinine, where X = CHOZ or CHNHZ, where Z =
POR'R® or PSR'R’, and R, R* and R® have the meaning indicated with formula
(1), can be obtained in that first dihydroartemisinine or the dihydroartemisinine
derivative where X = CHNRH is reacted with excess POCl; {or PSCls) and the
excess POCl; (or PSCly) is removed by distillation. To the raw product obtained,
where X = CHOPOCI; (or CHOPSCly) 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;-Cy) alkyl,
straight-chain or branched (Cy-Cs) alkenyl, straight-chain or branched (C;-Cg)
alkynyl, (C3-Cg) cycloalkyl, (C¢-Caq) aryl or (C3-Cy4) aralkyl)) in the form of an
alcoholate R'O/R*0" (if R? and/or R® are to be straight-chain or branched (C;-Cs)
alkoxy or (Cs-Cyo) 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

R30OM, 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 Cyp 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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exchange of the Cyp-hydroxyl group for a different hydroxyl derived from water or for
one of the nucleophiles used in the syntheses.

[0022] Those active agents of the above formuia (I) which are selected from
artemisinine, dihydroartemisinine, the derivatives containing carboxyl groups (in
particular artesunate), arthemeter, arteether, propylcarbonate of dihydroartemisinine and
artelinic acid are preferred. Artemisinine, dihydroartemisinine and artesunate are

particularly preferred.

[0023] The compounds of formula (I) can be used individually or as a combination of

two or more of these compounds.

[0024]) The compounds of formula (1), in particular artesunate, are also effective in the
prevention of acquired nevus cell nevi. For the prevention of nevus cell nevi, the
compounds of formula (I), 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 the one hand skin areas that are more frequently exposed to UV radiation. On the
other hand, such skin zones are often present in the vicinity of a nevus cell nevus already
formed (e.g., in a radius of typically up to 5 cm around the nevus alveady present). The
compounds of formula (I}, 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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approx. 20 % by weight of the active agent, and particularly preferably they contain
approx. 10 % by weight, based on the formulation. For the prevention of the acquired
nevus cell nevi, the formulations preferably contain up to approx. 5% by weight of the
compound of formula (), based on the formulation; more preferably they contain approx.
1 to approx. 5 % by weight. The precise therapeutically required quantity of active agent
depends on the active agent itself, the base used, the prepared galenic form (such as
ointment, suspension, pastes, plaster, cream, gel, solution) and on the additives used and

can be determined by one skilled in the art by simple effectiveness tests.

[0026] The duration of treatment of existing nevus cell nevi (congenital = birthmarks or
acquired) depends on the type, size, structure, pigmentation and the age of the nevus.
Preferably the treatments are carried out cyclically with high concentrations of the
compound of formula (I). Initial reactions are often visible after the first few days of
treatment. It can take up to several months before there is a clear improvement or change,
which is shown by a fading or a disappearance of the nevus cell nevus, This period can be

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

usuai for local formulations and are inert toward these agents are suitable. In particular
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such bases for topical formulations can be petrolatum, fats, waxes, fatty acid esters
paraffins, oils, silicones and polymers thereof. Preferably the active agents are formulated
with approx. 60 to approx. 99.9 % by weight, more preferably with approx. 80 to approx.
95 % by weight of formulation base, based on the finished formulation. If
hydrophilic/aqueous topical formulation bases are used, such as, e.g., hydrogels, creams,
the active ingredients can be protected from degradation by nano-encapsulation,
enclosure in liposomes or complexing with, e.g., cyclodextrins. Regarding the
complexing of artemisinine and derivatives thereof with cyclodextrins, reference is made
by way of example to US-A-2005/187189.

[0030] Topical formulations with an anhydrous, single-phase base, e.g., a pure fat phase
that is anhydrous, are referred to as ointments according to the German Pharmacopeia,
Ointments in which the active agents of formula (1) are used according to the invention,

thus consist of an ointment base of this type, which can contain the finely distributed

active agent(s) for application to the skin.

[0031] If the topical formulation is to be an ointment, the formulation base can
preferably consist of lipophilic constituents with an N-octanol/water partition coefticient
at room temperature of approx. I 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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same substances are possible for the fat phase as are exemplified above for the ointment
base. In addition to water, the aqueous phase can also optionally contain buffering agents
that cause a pH of the aqueous phase well tolerated by the skin, or it can also contain
known gel forming polymers, such as, e.g, hydroxypropylmethylcellulose,
carboxymethylcellulose, polyvinyl alcohol with crosslinkers (such as borax or
multivalent metal cations such as Mg®* or Ca®) and the like. For emulsification,
conventional surface-active substances well tolerated by the skin such as, e.g., fatty acid

mono and diglycerides, PEG-40 hydrogenated castor oil (Cremophot®) or lecithin can be
used.

[0034] As auxiliary agents for topical formulations, conventional penetration
accelerators {such as dimethylacetamide, dimethylformamide, propylene glycol, fatty
alcohols, triethanolamine, dimethylsulfoxide, azones and the like) keratolytics to improve
effectiveness (such as salicylic acid, urea, retinoids) and preservatives are possible.
Additives generally serve to improve the effectiveness, stability, durability and

consistency of a galenic form of administration.

[0035] The compounds of formula (I) are preferably formulated in topical formulations
essentially free of penetration-enhancing substances. The compounds of formula (1) are
also preferably formulated essentially free of (Cs-Cig) 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 carboxy! group, in particular artesunate, are preferred
as compounds of formula (1) 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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directly suspended or dissolved in an inert adhesive of the plaster; analogous to known
plasters, such as for scopolamine (e.g, "Scopoderm TTS") or for estradiol (e.g.,
"Estraderm TTS"). In this manner active agents can be in contact with the location to be
treated directly and over a longer period. In addition, an occlusion effect occurs, which

improves the active agent penetration.

[0038] Further forms of application of the active agents of formula (I) would be pastes,
solutions, suspensions, gels and creams and sprays. The semisolid or liquid formulations
of the cited active agents can also be present in the form of a stick (e.g., like a felt tip for

precise dosage) or a roller (with active agent in suitable base, solution, suspension,

ointment, cream).

[0039] Further examples of local application forms that can be used according to the
invention for the compounds of formula (I) are applicators that effect the penetration of
the compounds of formula (I) into the skin or mucous membrane by means of ultrasound,
by means of electric fields or by means of microneedles. Known applicators that use
ultrasound and can be used according to the invention are disclosed, e.g., in US-B-
6,908,448. 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 () that are
saline, i.e., those where X is CHOZ or CHNRZ, Z being selected from m- and p-
CHy(CsH,)COOM, SO,0M and POR'R’, where one of R® and R® is OM and the other
one is a straight-chain or branched (C,-C¢)} 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.

[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 (reated 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 (1) and permits
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the local treatment of deeper layers of the dermis at this location. The equipment
necessary for this is described in WO-A-95/15783.

{0041] A low-risk, non-invasive preventative or therapeutic treatment of acquired nevus
cell nevi or of acquired or congenital nevus cell nevi (= birthmarks) with artemisinine and
derivatives thereof (dihydroartemisinine, arteether, arthemeter, artesunate semisynthetic
derivatives thereof and synthetically analogous compounds) represents enormous
progress in the treatment of nevus cell nevi and could drastically reduce the risk of skin
cancer. The invention is thus of great significance not only medically but also
socioeconomically. No allergic skin reactions to the compounds were observed with the
described topical 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 ointment,
Examples 2a-8h: Topical formulations

[0045]  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 Baseqg.s.ad 100 g
No. (in g)
2a-2h 2a: 0.1 - White Petrolatum
2b: 0.5
2¢: 1.0
2d:5.0
Ze: 10.0
2f:15.0
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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
4c: 1.0
4d: 5.0
4e: 10.0
4f: 15.0
4g: 30
4h; 40
Sa- 5a: 0.1 soya lecithin 2 g Paraffin
5h 55: 0.5
5¢: 1.0
5d: 5.0
Se: 10.0
5f:15.0
5g: 30
Sh: 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
Ta- 7a: 0.1 Isopropyl myristate 1 g | Decamethyl cyclo-
Th 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-

gh 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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[4046] Examples 9a-9i: topical (cutaneous) applications in the treatment or prevention

of pigmented moles,

a)

b)

d)

A 13-year old boy with a raised dark-brown birthmark (dysplastic nevus cell
nevus) on the chest, with uneven structure approx 1.2 ¢m in diameter was treated
2-3 times per week with the 10% artesunate petrolatum ointment from Example
2a. After 2 weeks the birthmark was light brown with a few dark small
punctiform spots which looked like “crystallized” coloring matter. The birthmark

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

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.

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.

A female test subject with a nevus of approx. 3-4 c¢m 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.

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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g

h)

monitored, no precise data can be given here on the frequency of application;

however, the application of the ointment extended over several weeks. The nevus

is hardly visible today.

A 13-year old male test subject with a congenital nevus in the root of the nose/eye
arca applied the 10 % artesunate ointment from Example 1 twice to three times a
week under occlusion (plaster) for two months. At first the nevus exhibited many
small dark spots. It reacts more slowly. However, initial successes are already

indicated. Overall it has become much paler and exhibits several skin-colored

areas.

A 13-year old female patient with a dermal nevus applied the 10 % artesunate
ointment from Example 1 for 3 days. An immediate concentration with the

formation of 3 dark spots in the nevus occurred and the remaining area is virtvally

colorless.

A female test subject applied the 10 % artesunate ointment from Example | 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.

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.

{P33880 00391314.D0C} 21

8e:



{P33889 00391314. DOC) 19 P33889.502 [0046] Exanpl es 9a-9i: topical
(cutaneous) applications in the treatnment or prevention of pignented
noles. a) A 13-year old boy with a raised dark-brown birthmark

(dyspl astic nevus cell nevus) on the chest, with uneven structure
approx 1.2 cmin diameter was treated 2-3 times per week with the 10%
art esunaPé3§88t5031 at um oi nt ment from Exanple 2a. After 2 weeks the
birthmark was Iight brown with a few dark small punctiform spots

which | o ke " alllzed coloring matter. The birthmark is
dry and ﬁﬁé&k Eﬁ@ﬂﬁf ngﬁémwﬁﬂﬂﬁﬁnﬂFtW?“F@H@@P%QmBﬂdﬁ&ﬁH@S"inS|de"

b) A wo t ck.bi.rthmarks, rais over the surface of the
skin (] Uﬁ%ﬂ% P‘ﬁgﬁnga “feﬁ'éO"PPgﬁ}P)m\ﬂﬂlﬁﬁn‘ig*@ﬁ%ﬁ%ﬁa&of&c rpilpr;the big foec m
appl i ed ilfectt0Thetrtaseaiit QAVERbAI 4R AENRNL ankis® RadRERLE LT
tinmes peapﬁyek under o clusion (as a plaster) overnight. After one

week a dal K* SPBHARmECTH @E‘ér"rﬁ‘?tﬁlle@ froim EXemple 27 tresapRlicd AF-f dimeg avikasks t he
skin fl akge opbrhert 988 bfRTed Wbt élmosthgﬂixl(béaréﬁﬁt@her thgﬁm{ 01{1@%91‘&% 2

Three pal e birthmarks remained, with pignent-free places

no | ongemepl; as@%f‘“éb’@i?éo‘teﬁ?éntsq@ﬂdd@@béﬁquhéftgm Weeka theotisdotomation on tlmf t he
treat ment,h f at the
treated Fgégfgggépmﬁyﬁ#&gQ%ﬁg&%@&Qﬁgﬁ%ﬂgﬁgﬂ%e n%%W%g%ﬂrggﬁP§%fs

that is etracmmbied @l Thewentmerdas thefremiining kaihwe edswaarcﬂ mnrete&ectrsré 0.3

-0.4 cm f, t ster %

art esunatTge %%Hr‘l’? 3 %\n{t F%C%Q@gga?qegign tg\}gr?ﬁ%lt ?ne?it"F%al eIi"’g'd to
a change The neib Igmwulg mgllatﬁmeehhsfrmrpm& dmumlomttoh Ghath cssBOifoung'Ehﬁlféoﬁbna?sed
changed a ski.n .coul d be C unds

remai ned? m%u%,!a ﬂ%‘f“ Rafiordhtan BosXPEY ?({/%a‘il\?ﬁ fﬁ‘ir‘il'tff’é‘éf@’atf’“\ﬁ rRPE it ¢ ot
subj ect \anmhyc@twne»vﬂlsbemfecamymdthas dot @Alyithe GisEERERE tHakidrewa kifapp! | ed
the 10 @6? esunat e oi nt nent gr§£1Eganple 1 over 3 nonths

(cyclical® @mapwnﬁﬁBCEV@ﬁPHdMl Y8t her week). Initially the nevus
exhibited a redness (simlar to inflammation process). After 3 nonths
a recession (in terns of color and structure) could be seen of

approx. 90% After approx. 5 nonths the nevus was no | onger visible.
e) Afemale test subject with a nevus on her arm (junction nevus)

| i kewi se applied the 10 % artesunate ointnment from Exanple 1. Since
the test subject was not P33889.S02 nonitored, no precise data can
be given here on the frequency of application; however, the
application of the ointnent extended over several weeks. The nevus is
hardly visible today. O A 13-year old male test subject with a
congenital nevus in the root of the nose/eye area applied the 10 %
~artesunate ointnent from Exanple | twice to three tines a week under
occlusion (plaster) for two nonths. At first the nevus exhibited nany
smal | dark spots. It reacts nore slowy. However, initial successes
are already indicated. Overall it has beconme nuch paler and exhibits
several skin-colored areas. A 13-year old female patient with a
dermal nevus applied the 10 % artesunate oi ntnent from Exanple | for
3 days. An inmediate concentration with the formation of 3 dark spots
in the nevus occurred and the remaining area is virtually col orl ess.
h) A female test subject applied the 10 % artesunate ointnent from
Exanple | twice (once each on 2 consecutive days) over a |large area
on the 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 rd day of treatnment in the formof tiny dots that were
unevenly distributed over the treated areas. These nevus precursors
were already in existence, but were made visible only by the
treatnent with the ointnent. After 2-3 days they becane dark to
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i) Afemale test subject treated the backs of her hands, on which she
had numerous pignented noles (nevi) of differing sizes, with the
ointnment from Exanple 1. The existing nevi and nevus precursors faded
rapidly and receded with increasing duration of application (7 or 10
days). The color of the pignented noles becane |ighter after the
treatnment was discontinued. After four weeks they were hardly to not
at all visgjadbhe. P33889.S02 [0047] Exanple 10: Topical application in
the treatnment of nail fungal infections [0048] Nail fungal infections
on the middlie @adMi@mp8&sd hdidldmoforhllfa (jai | on the big toe infected.
The treatnment with conventional” agents such as Lamsil had little
success. The 10 % artesunate petrol atum oi ntnent from Exanpl e 2a was
applied 3-4 tines a week. The opntnmept was applied above all to the
nail bed and under the nail. Al ready after 2 weeks a distinct

i nprovenent coul d be observed: ¥ 4 weeks the discoloration on the
m ddl e toe had conpl etely disappgaredyjor had grown out. The necrotic
nai | portion on the big To¢ ofu of f. The treatment of the

remai ning nail was easier and_more effective. The active agent
reached the border region to the hdalthy portion of the nai

unhi ndered. The nail growi ng pn islfiHe, has no pal e discoloration.
In the case of fungal infectionsgpar @gylarly of the nails, it can be
expected that no additional systemc treatnment with antinycotics wll
be necessary and thus not only the cost but also the risk of side
effects of the antimycotic treatnent will be reduced. ims 1. Use
of a compound having the formula (1): in which fornulagif) X
represents CO, CHOZ or CHNRZ, Z being selected from hydrogen;

st rai ght - chai " atéhpandnéd X epreesys @PKGHOZsrGHNRE - £ heing sdectist Gorohed
(C2-C6) al kenyl; straight-chain or branched (C2-C6) al kynyl; (C3-C8)
cycl oal kyl ; (GadEzay; diejghi-claip agdyangheal (G1tCs) mikysratrajshCri(106 R4)BOEN!

COR3; CSR3; C(NRG).R3; - 30 7R3:~ S020-.art em-sinyl ; _
SCoN ar t o o1 0y 0 RS S BB U ofGr 3 TGPGE LT G Sofeaf i or
branphﬁd (ﬁleS%Cakawt ng@hghﬁﬂbﬂahn-@hdh@@ﬁﬁﬁ%ﬂﬁKﬁﬂﬂ@@)C@Rko&gR%
strai ght - chai anchac - C pyl; straight-chain or
branched (C2- W@ﬁﬁym ; éﬁ@?%ﬁ @ﬂ‘ﬁm 59@-5‘(%&8@11;) Sé?W:aftEl@@-"tzisO)
aryl oxy; (C7- @t)'ranad kRIR (AERIN-COOM with n as an integer from|l
t hrough 6; or 10a-di hydroartem sinyl; R4 and R5 are sel ected
i ndependent | y gfis efpig@ndhined: b § Rty R N e n -

is Gifflg 1 Hn51&%?%?%2;5\?@%%@1&@19&1&1@{ 8 %ﬁ@gﬂ%h@

al kyl ; straight-chain or branched al' kenyl ; stra
branched (C2- G8yx¥] plegiglftchainCa- Bgychey diCodlsk plkenylOBtrd@iychamy by, branched

(C7-C24) aral kyl ; r§ - ' r branched. (C1-.C6) al koxy,
(C6-Ci0) aryl g%/ C&%W@R@?gg@ |8 saéf)g’c{(gf’d %?%h’ﬁ Sgéﬁggﬁt@ﬁﬂ@f’ n(%é"rcz“)
branched (C1- @&k kiliHa)s€OOMhtvithhaian aar intrgandhed 1( G2ough) 6:abk e Dykdi-

strai ght - chai r_branched (C2-C6) al kynyl; (C3-C8) cycl oal kyl;
( C6- C24) arqugﬁﬁme5§5§E)aralkyl; Mis hydrogen or a

phar maceuti cal]sy acceptable cation;, and R7 and R8 independentl|y of

one anot her ar ﬂVﬁﬁodﬁﬁSBEC@Sr@&ﬁﬁPﬁ@ﬂéﬂﬁ‘@F BW&H@hgﬂm(@%ﬂﬁﬁfxﬁﬂwm,

or R7 and R8 twegehdefc,t@) Blid; (tintbinadl s8R P¢ 008 a1@R: straight-chain
or branched (Cy-Cs) alleynyl; (C3-Cg) cycloalkyl; (Ce-Caq) aryl; (C7-Cay) aralkyl;
OM, straight-chain or branched (C-Cq) alkoxy; (Ce-Cq) aryloxy and NR'R?;

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



R is selected fromhydrogen and the groups listed for R6; for the
production of a locally applicable, preferably topical fornulation
agai nst beni gn pignented noles or prevention of skin cancer. 2. Use
according to claim1, characterized in that the benign pignented
nol es are selected fromacquired nevus cell nevi; congenital nevus
cell nevi, i.e., birthmarks; lentigos, in particular liver spots,
freckles or agq $Pokdro Qkﬁgrgebﬁu9£mﬁﬁkﬁﬂﬂQcﬁ%&ﬁ%nkéii amﬁq@haﬁﬁlﬁ
freckl es; and plgnenteg nol es of the nucous nmbr anes )

according to dlléﬁpm@ntllmépa@amthezeme Ilyﬂrogmtt)ltshelgbﬁ QWBnorebran@ieéécaEe)

ac red nevus,cel La n . e.
blgghnarks)vgr alk V%Jﬂgyg?éinggsﬂgl é@%ﬁ%fmgﬁgmﬂxuﬁghpound of formul a

(1) as defined in cIa|n11 for the production of a |local especially
t opi cal fornulaplon for the prevention of acquired nevus cell nevi.
5. Use accordhp Gharacterized in

that the conpou%&e%?8$§PHUﬂ§“¥?§apgﬁ§g£ Cégygﬁ%ﬁ%arten15|nlne

di hydr oar t h t d t f
Formil 8 (1) (i B difay 357 Tl Sobr BB S oo ey eBuion ssripy

carbonate of diehydmpakdRdd mblat BEpreMboRbt &lid fneerdaci d. 6. Use
according to claimb, characterized in that the conmpound of formla

(1) is arteni sifi Reordflighty WQAT | eMaskRHAR saruﬁrth@%angﬁ §,1g117entédslﬁoles are
according to one of claims 1-6 characterlzed in tha | ocal |y
appl i cabl e t opelested f Bprulagquisd nevuspptll ewvi ocenspritibt egvus geelpingsit eire.,
for treating i e I
formul ati on cgﬁﬁgﬁﬂﬁ%Igﬂﬁgécﬂﬂggk%%gqve§§5?%%%Q@gg W@éékﬁ% %D&%E{ﬁ
formula (1) X m@pnesmglhsnt@ﬁd(ﬁz soch @k—ll‘fi@Zklei dvei mgmsmtbtéon@lels bfmlma mucous
hydr ogen; stralg t -chain and branched (Cl -C6) al kyl; straight-chain
or branched ( E%f Ikenyl strai ght-chain or branched (C2-Co)

al kynyl; (C3 C cIoaI aryl; (C7-C24 ar | kyl; m
o G ke SRR i (SRR b o 3o Lot
S020- artem sifayhs ceHORMNtalideRTAI MY oellﬁ%@ml?é anﬁ.nﬁ’ﬁ@ﬂaawemwsel n R3
is straight-chain or branched (Cl1-C6) al kyl; straight-chain or

branched (Ck: Gge adckRiy, %]t@tar@drﬂﬁ&mghﬁ‘ forlilab ﬁ@ghﬁﬁné@n @%)imai k8N He:
straight-chain or branched (C2-C6 cycl oal ky

(C6-C24) aryl; ple@@n@wﬁabacg/ll%ww!%yczpl@zfqmaﬂaélomltle PW)“‘O-“G@@VHUIWdth
n as an integel,, ff AN Jeyf hrough 6; or 1 Oa-dihydroartem sinyl; R4 and
R5 are selected in pendently of one anot her from straight- chaln or

g{ fglcgﬁ? ((:ﬁgl %Qe a% (!)ﬁﬁ!,] gﬁg éﬁ%@h&?&@# Eégfafrg)sr ?%Qc% z(eg:%l ﬁ‘g P]k F]%med

(C5-C24) aryl 01"(162?;@24{)) Breldeied; fr(ﬁ’l/lat&hmmlgé]télbyiﬁmmeﬂﬁmbma,nmheﬂrboxy[
Cl-Co | koxY; 10, | R6 | ect e

Strai g%t 2 char rirBip ttiche de teiess! gﬁ“ﬂﬁ FE%s(t”? Bﬁ‘é?ﬂ‘g CHE G el

(C2- C6) al kenydricedbs, prpht cdrhdiate AT d%ﬁ%@@n{l@aﬁmlt@in&mﬂ (&3-3®B)

cycl oal kyl ; (C6- C24) aryl and (C2-C24) aral kyl

6. Use according to claim 5, characterized in that the compound of formula {I) is

ch

artemisinine, dihydroartemisinine or artesunate.

7. Use according to one of claims 1-6 characterized in that the locally applicable

topical formulation is applied to a plaster.

8. Plaster for treating benign pigmented moles or skin cancer with a topical

formulation containing an active agent of formula (I):
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M is hydrogen or a pharnmaceutically acceptable cation; and R7 and R38
i ndependently of one another are hydrogen or straight-chain or
branched (C, -C6) alkyl, or R7 and R8 together forma (C4-C6) al kyl ene
bridge; and Ris selected fromhydrogen and the groups listed for Re;
and wherein the topical formation is essentially free of
penetration-enhanci ng substances. 9. Plaster according to claimS8,
characterized in that Xis CHXZ and that Zis selected fromm and

p- CH2( C6R4) COOM and COR3; R being - Hg€H2jl cooM 10. Plaster according
to claim9, characterized in that the ¢ mpound of formula (1) is
artesunate. 11. Plaster accordi/ng t 10, characterized in that
the topic formulation is a, i , suspension, solution,

gel, spray or cream in partlc ment. 12. Pl aster according
to clains 1-11, characterized int eHbeni gn pignmented noles are
sel ect ed fron1ach|red nevus ceII-neV|; .gpngeni tal nevus cell nevi,
i.e., birthmarks; lentigos, in pa ﬁ% Blver spots, freckles or
age spots; di sorders of melanin pi g nt at © such as freckles; and
pi gmrent ed nol es of the nucous nenbranes.

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

hydrogen; straight-chain and branched (C;-C¢) alkyl; straight-chain or
branched (C;-Cg) alkenyl; straight-chain or branched (C,-Cg) alkynyl;
(Cs - Cy) cycloalkyl; (Cg-Caa) aryl; (C7-Cay) aralkyl; m- and p-CHy(CgHy)-
COOM; COR’; CSRY; CINR®R?; SORY; SO.0M; SO,NR'RY; 80,0-
artemisinyl; SO,NH-artemisinyl; POR*R’ and PSR*R’; wherein

R® is straight-chain or branched (C;-Cs) alkyl; straight-chain or branched
(C1-Ce) alkoxy; straight-chain or branched (C;-Cs) alkenyl; straight-chain
or branched (C;-Cs) alkynyl; (C5-Cg) cycloalkyl; (Cg-Cas) aryl; (Cs-Cio)
aryloxy; (C7-Cqq4) aralkyl; -(CH2),-COOM, with n as an integer from |
through 6; or 10a-dihydroartemisinyl;

R and R’ are selected independently of one another from straight-chain or
branched (C;-Cg) alkyl; straight-chain or branched (C»-Cq) alkenyl;
straight-chain or branched (C,-Cg) alkynyl; (C3-Cg) cycloalkyl; (Ce-
Caq) aryl; (C7-Caq) aralkyl; OM, straight-chain or branched (C;-Cg) alkoxy;
(Ce-Cio) aryloxy and NR'R®;

R® is selected from straight-chain or branched (C,-Cs) alkyl; straight-chain
or branched (C;-Cq) alkenyl; straight-chain or branched (C,-Cg) alkynyl;
(C3-Cy) cycloalkyl; (Ce-Ca4) aryl and (C7-Cyy) aralkyl;
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12.

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®;

and wherein the topical formation is essentially free of penetration-enhancing

substances.

Plaster according to claim 8, characterized in that X is CHOZ and that Z is
selected from m- and p-CH»(CgH;)COOM and COR3; R being - (CH;),-COOM.

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

artesunate.

. Plaster according to claim 10, characterized in that the topic formulation is a

paste, ointment, suspension, solution, gel, spray or cream, in particular an

ointment.

Plaster according to claims 1-11, characterized in that the benign pigmented
moles are selected from acquired nevus cell nevi; congenital nevus cell nevi, i.e.,
birthmarks; lentigos, in particular liver spots, freckles or age spots; disorders of
melanin pigmentation, such as freckles; and pigmented moles of the mucous

membranes.
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