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These |1 mtations include: a. hypotensive effect; and 45 b. high

toxicity due to the 4-S-CAP being a substrate for nonoam neoxi dase (MAO
which in the plasma converts 4-S-CAP into an al dehyde form whi ch produces a
non-specific cytotoxicity.
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I n-accordance w t.h an aspect of the invention, there is provided a topical
phar maceuti cal conposition conpr igpiggpesge@ypound of fornula (1) 50 55 3

EP 0 526 502 Bl [err] wherein [err] 20 with the proviso that when x is 1,
one of [err] is other than H, and a pharnacol ogi cally acceptable carrier.
25 According to a preferred aspect of the invention, this conposition
is particularly useful ggs a depignen- ting conposition in sunscreening

| otions. The conpositioh is also useful as an antinel anoma agent and usef ul
for; the treatnent of ma. I n accordance with another aspect of this
|nv\ent5i on, there is bd a conpound of fornmula | for use in bl ocking
mel anin synthesis injh njor ani mal nel anocyte cells. The invention al so
provi des a 30 conpourns ormula | (a) for use in the manufacture of a
topi cal nedi cament for plocking nelanin synthesis in human or ani nal

el anq (ﬁyte cells; (b) fpr use in the manufacture of a td@d)cal nedi canent
for I biting the netapoli ceﬁ!at hway i nvol vi ng tyrosinase; 35 (c) for use
in the manuf act ure of & (QH3) CHN-Redi canent for the treatnent of nel anongy;
(d) for use in the manuf acturelof a topical nedicanment for the treatnent of
hyper pi gment ati on; and (e) for luse in the manufacture of a topical

medi cagrent for the treatnent ofRpcut aneous hyperpignentation. The invention
al so provides a nethod of formulating a conmposition of the invention
conprising mxing a conpound of formula | with a pharmaceutically

accept abweerdiopi cal carrier. 40 Conposi tions, according to this

I nvent i on,Rar gs HoeC11ls alkylit reati ng a variety of pignentary diseases with
V\/ru_gh%yntﬂhesHsH@fCﬁﬁd aikvlin i s associ ated. For exanple, the pharnaceuti cal
conposi ti ofes af B, CrsGfaldyl dr &r-Ce plkaneylagd pi gnent ary di seases, such as nel asna,
mel anoma ahd dEM&S skin cancers and prevention of nel anoma and ot her

pi gnent alih He pravisadthat W§‘Elb¥1'sds°'l9é’&§e@2 B&%ﬁﬁﬁ'@'{ﬁ‘@‘ . §nd & ATapcPlogicAfieacgeRiblpe
conmpound -t he cog’%?eére% ﬂt(ﬁcor ng.to th| S i nventi on exhl bi t

consi @&r abl °‘1 'Egst°f" ?%ﬁ?ﬂbg‘;ﬁ %*l i 1 particwiady, ys ?rf"?? men-
corrpoundg sm:g X eatme of el pme B%és t'fs%' ?o%ﬂﬂﬂ?mﬁ? ég%méjct ed
from the g rP or? ncgg 81% asEe%pgqu?giﬁge%g { w d a CSI% o?mc%ffo lal o';' r’r‘yel al,
the i kyl, gblng lefiod "ﬁ@
gr oupgo ?Aﬁ‘\ﬂagnd o@fop ,espeC| an| er I‘ er r kano gr oups
are [err].qhake fnrtﬁ‘ecﬁl&ﬂﬁaﬁ}u ijagt C;géal ﬁ&fn(@’hbﬁ idr b@EI@IgH%ﬁ%%@ig inthtimb & animal
foll owi ng RasmBeMEngTRL I X! npound [err]
(b) for use in the manufacture of a topical medicament for inhibiting the metabolic pathway involving
tyrosinase;
35 (c) for use in the manufacture of a topical medicament for the treatment of melanoma;
(d) for use in the manufacture of a topical medicament for the treatment of hyperpigmentation; and
(e) for use in the manufacture of a topical medicament for the treatment of cutaneous hyperpigmentation.
The invention also provides a method of formulating a composition of the invention comprising mixing a
\_/ compound of formula ! with a pharmaceutically acceptable topical carrier.

40 Compositions, according to this invention, are useful in treating a variety of pigmentary diseases with
which synthesis of melanin is associated. For example, the pharmaceutical compositions are useful for
treating pigmentary diseases, such as melasma, melanoma and other skin cancers and prevention of
melanoma and other pigmentary diseases, such as caused by exposure to sunlight. The active compounds
of the composition, according to this invention exhibit considerably less toxicity than the known form of

45 phenolic amine compounds, such as 4-S-CP and 4-S-CAP. These active compounds are selected from the
group of compounds represented by formula | (supra).

In formula |, the alkyl and alkanoyl refer respectively to alkyl groups or alkanoyl groups having Ci fo Cs,
especially Cy fo Cs. Preferred alkyl and alkanoyl groups are Ci to Cs.
Preferred compounds of Formula | are represented by the following compound matrix:
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Compound Ry R: Rs X
a-methyl-4-S-CAP CHs | H H 1
N,N'-dimethyl-4-S-CAP | H CHs | CHs 1
§5 N-Ac-4-S-CAP H H COCHz 1
4-S-homo-CAP H H H 2




EP.0 526 502 Bl The conpounds of forrmula | may be manufactured in a variety
of synthesis techniques. Generall ygp § 88 fg2a@pr ation, in particular, of
4-S-CAP is in accordance with the techni que disclosed by Ito et al,
"Synthesis of Cysteinylphenol, Cysteam nyl phenol, and Rel ated Conpounds,

and in vivo Theabmpduhdsof ddrmuiat masebammutactErbtﬂ acatv‘alrletsgfmmtheﬁmogmm% &eneyalyibe
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The realti'of eg‘é‘ﬁaﬁ%‘*’“‘%'s q%leows CH [err] V\/nerel n for preferred conpounds

of this invention: 50 i) [err]is Hin forrmula (I1l) to yield N Ac-4-S-CAP
informula (1'); ii) [err] in fOE?ula (I'11) to yield a-Me-4-S-CAP in
formula (1"); and il RIrr] is ?W'Tvbnula (111) geryvel d
N, N- di ngt hyl - 4-08 CAF ush ¢1'1'). 1O her conpoamds—of—fFormm® | may be
made i n accordance e above oce&ures where [err] and reactant (I11)
are substituted, as 0 killed in t art woul d appreciate, to synthesize
conpounds within the(ppy scope of the ek?ﬁged substituents for [err]and x.
Details of processes for making sone preférred conpounds are set out
he smcconpanyi ng Exanpl es. The conpasitions of this invention provide a

anlsntfor treatifAg a\variety of pignmeygtary di seases, such as nel anom
and ot her skin gg -rqa hy OLORERCRENRACHCHEases nnFnUxincIudgs mel asma,
and 5 EP 0 526 50 1 fpreventifig|nel asnma and othgﬁ yperplg ntation
di seases and skin canee whi ch areggornally i nduce Ey exposure to W
radiati ®. This activity ¢L*yhe conpUsition is achi eved by the selected
active conmpound of the conposition becomng toxic in the nelanocytes in the
presence of tyrosinase. Pignent cell nmetabolic pathway is unique as it
pertains to the conversion of tyrosine and dopa with 5 subsequent

forrratioon of the pignpe pol ymer mel anin. This is acconplished in the

presenc@ of the g ? : 0S| BATR - La-NHD dthway is present only in
N 2 3

nmel anocytes and I'ts \1e dant cou rpart>. The €nZyme tyrosinase s at very

hi gh | evel of concent\ati/on in nali ant mel anoma as well as in a¢tive

pi gnent cells. This pathway, however } does not serve any other esgenti al

role ing he human or ani mai{I"do that active agents, according to fhis

i nvention, need not discrimnate between normal and nalignant cellls.

Previous 10 attenpts to inpair the ani n pathway as a therapeutfic
strategy have had Ii d\ success, se the hydroqui nones as previously

uséd,wer e unst abl _f%zcl c:Efalctlve in the pathway at
gm |'ar3 pr obl ens have been encoynt ered

physi ol egi cal | y
with the use of 4-S-Q& O inhibitgthe growth of nelanoma cells arjd destroy
mel anocytes by interfering Wlthth mel anin p lﬁ/\@g W Hiorft- S|CAP i s
hypot ensi ve and has high tox{(ZTtly at |ow dose?t As é@t y di scussed,

4-S-CAP is a substrate not only for 15 tyr Iasma
nmonoani feoxi dase (MAO). It has been denonstrat ) 4 S— CAP is converted
by plasma MAO into an al dehyde form whi ch produces non-specific

cytotoxicity in the host. The agents, according to the conposition of this

i nventi on, whSei e re@pw%o %roqmsq,eleﬁlogtubst rate for plasma MAO but are
subst r ates™ Pﬁ1 i ¥| iPRIABSR) to V3R NANRETAP Indbmula@gcor ding to this invention,
have si gni fiE@aNis cHy in formula (Il) to yield a-Me-4-8-CAP in formula (I"); and
iii) Ry is H in formula (lll) to yield N,N-dimethyl-4-S-CAP in formula (I').
Other compounds of formula | may be made in accordance with the above procedures where Ry and
reactant (lll) are substituted, as one skilled in the art would appreciate, to synthesize compounds within the
55 scope of the selected substituents for Ry, Rz, Rs and x. Details of processes for making some of the
preferred compounds are set out in the accompanying Examples.
The compositions of this invention provide a mechanism for treating a variety of pigmentary diseases,
such as melanoma and other skin cancers, hyperpigmentation diseases which includes melasma, and
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melano eytotoxicity and antinmel anoma effects. This is recognized in the
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or .di spersing nedia such a water and al cohols (e.g. ethanol); powders such

as al um num powder, talc, kaolin, gpgeese081 titani umdi oxide, m ca,
cal cium carbonate,- and treated powders; plasticizers such as s acetyl
tributyl citrate, and dibutyl phthalate; pharmaceutically active agents such
as ret i nolBluepRdsaist Wblat, triyiron datrioxiden and, capben iblics waxes diigh s Heesvax, Japet wayp (sarnauba
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40 EXAVPEEAMPLE : N 144 Qf B ‘ ANEER
4-S- CAP ARESIGAP

In accordance with Example 2, the maximum tolerable dose of 4-S-CAP and N-Ac-4-S-CAP by single
45 i.p. injection is in the range of 200 to 300 mli/Kg and 1200 ml/Kg of body weight respectively. The B16
mouse melanoma was maintained by s.c. inoculation of tumour cells into the back of C57BL7J mice (5 to 6
weeks, female). The details of tumour preparation and growth characteristics have been previously reported
in Miura et al, "Synthesis of Cysteinylphenol, Cysteaminylphenol, and Related Compounds, and In Vivo
Evaluation of Antimelanoma Effect” (supra). Briefly, excised tumours were homogenized in normal saline.
s0 The homogenized tumour cells were then passed through a sterile 80 mesh stainless steel screen, washed
with normal saline, centrifuged (500 g. for 10 minutes) and resuspended in normal saline. Suspensions of
viable melanoma cells at the concentration of 1 x 105 per 0.1 ml were inoculated s.c. into both the right and
left inguinal areas of C57BL/6J mice (female, 5 to 6 weeks old, 18 fo 20 gm).
The in vivo antimelanoma effect of the compounds were evaluated by percent growth inhibition of
85 inoculated tumour (%g.i.). The percent g.i. was computed from the mean tumour volume at day 12 or 13 of
the experiments; i.e., 100 x (1- treated group/control group). Tumour volume was calculated by the following
formula:
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50
EXAMPLE 4 - ASSAY OF MELANOMA-COLONY FORMATION IN THE LUNGS IMPACT OF 4-S-CAP AND
N-ACETYL-4-S-CAP
55 Murine B16F10 melanoma cell line with a strong metastatic property to form tumour colonies in the

lungs was obtained from Dr. Longenecker, Department of Immunology, University of Alberta. Such cell line
is well recognized and readily available as reported in Miura et al, supra- The cells were grown in T-75
flasks in dulbecco's MEM available from Gipco Lab Inc., Grand island, New York, supplemented with 10%
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CAP and 4-S-CAP as shown in Table 3. 15 TABLE 3 ANTI MELANOVA EFFECTS OF
4- S- CYSTEARFapaiaEpader ANdissegtingCmicygscope Sevesied manpdyedoetiondn sizp off tose-yous| ON
OF BlGFl"G'“ﬂ}EEQAM""CﬁN pY YSp\E-H3.1 mm in controlshang marked dapigmentatiprserrnelqnogisofs

| d w i |
AFTER | %ﬂgﬁ gga lmme‘jﬁ_| ately afterh[frt)s lqeggbﬁ?ﬂage)quwggppt w;; Sl?mﬁﬂ!g;’:nl:‘aj;%;?ndlﬁbgmg%
he

Nor mal soln 86.5 32. 100.0
(control @Hé g ) g 28. 0 14.5 32.4
<0. 001 rﬂ?‘%y MBS éj‘% FOR 4-5,6AP'AND Noaces-0aP) ) 25 0 24.9

<Q\'.901 g/ kﬂee’ﬁince randomly divided into three groups of five were injected i.p. with a test agent (300 mg/kg)
dissolved in N saline solution. Group 1 were injected with 4-S-CAP, group 2 with N-Ac-4-S-CAP, group 3
were controls. The mice are kept in metabolic cages; their urine is collected 3, 8 and 24 hr after injection,
and the 4-S-CAP and N-Ac-4-S-CAP content is measured by HPLC in a system consisting of a Waters
600E liquid chromatography, with a Bondapak C18 column (3.0 x 300 mm; particle size, 10 Lm) and a
Waters 460 electrochemical detector. Mobile phase: 0.1 M potassium phosphate buffer, pH 2.1, containing
0.1 mM Na;EDTA methanol, 80:20 (v/v); column temperature, 60¢C; flow rate 1.0 ml/min. Urine samples
are hydrolysed with 0.1 M HCI before assay, and the phenols are detected at 850 mV against an Ag/AgCI
reference electrode.

Urinary excretion of the unchanged compounds, without conversion or degradation, was maximal 3 h
after ip. injection (5.2 mg/mouse), this was 7.7% (0.399 + 0.018 mg) for 4-S-CAP and 13.9% (0.723 + 0.027
ng) for N-Ac-4-S-CAP. Later excretion of these two compounds, respsctively, was as follows: at 8 h, 8.5%
{0.443 = 0.023 mg) and 19.8% (1.034 + 0.033 mg); and at 24 h, 8.8% (0.458 = 0.021 mg) and 20.4% (1.089
+ 0.028 mg). Most notably, 1.3% (0.066 + 0.003 mg) of the N-Ac-4-S-CAP i.p. dose was excreted as 4-S-
CAP, indicating conversion to the mother compound of part of this homolog administered by this route.

50

% EXAMPLE 6 - DEPIGMENTATION AND MELANOMACYTOTOXICITY CHARACTERISTICS

Breeding pairs of C57BL/6J black mice were purchased from Jackson Laboratory, Bar Harbor, Maine.
Female progeny were used in this testing when approximately 8 weeks old and weighing 17 grams.
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4- S- CAP D n 9 l t a C nce a% ? ?_l %E%?z Erm C%Ijl%-mg tqaﬁ

of a V\a;Oersgre,ﬁ o g&‘g tée r quct

300 mm p%ﬁdl&b @5-&?0& cheaEIE P'I%'A |s‘aan wu aa saC plesgre C 8

Na> EDTA g ihe @‘L@gﬁ%@"‘? : s&ﬁfw Jnmeg £’" S o |P‘i" Sk %
as r / , ,

m/ mn. UrbugRly & 6UnRRnia lcntdhy &rf?ﬂ :Mﬁ Mg bidyrdd glnt‘at hﬁ‘? I esﬁ

a
phenol sisareTchetonthtad c&hroﬁgaﬁpﬁ\hmmtcoﬁ@ntwéﬁg enfa?gﬂpﬁﬁ) T { peg%&smm:
Urinary esemgé)ixano.of the unchanged conpounds, without conversion or
degr adat i on, Depigmentation EhewSgréwtiabit kdck haifdlollidids] v imioBtmdried 2ftéTnjsBRonse N-Ad 48-8amas
. 7% (0. 39®sthay 10e®yrig) or S.orroute. The AW I ahad AmBP(rd wiithCas iDalblb/miBg) Forf thd remaining

N- Ac- 4- S- Campoundst testede therdsgriee of ddpigeatstian twib othenprenslid 2mins asmpdihdsydsys-M$AS- AS

0\50"‘520 SY\PB4-$r CARP 458/416ranGAR Zand (), O DiRle r#ef CAfttle 1808 TegigméBbontafter. {13 Bjetiph N-en d
at 24 h, &594R wespiglar withodeses i Potand 39Q moAy. (VthGIBDCAR arfiREMEYS-CARD . adnaibistial
1.3% (0. 08 '“6“"8@)5” epigmentatian fams.c.q wisrega @-5-HomoCAR induced snuel mowt dedigmentatiors-
CAP, | ndi &40 i"é ﬁb@r'& %H Dj- Ue'f‘sﬁ@%'?q%qd ne ¥isile shangesrin pigmentagien ip hews follices| og

adm n| st er rent.sThe mpgtpptenydepigrentafipnzgpyt was N-Ac-4-S-

MEL ANOVA A %r%‘éftﬂ Iqesity S p(&S‘?lE/ G‘J"%ﬂtfa‘@ré and ce
wer e purc ?"o O:fi k

‘; - Thegs
\év(ra; (rans usig c'AB. %%e,\ker;irél %@an A d Fiend @Wﬁ%’é\ B‘"‘?/\E‘ICEJ(T tﬁ;

g ies % ilar
back ofgyt lflﬁhif‘oP@MB-Q—s'-CfNPt bégB75% Sferd] aﬂs QWg raf? 66 ad | g %restm E—lsgﬁgl%ﬁ sed

mel anocyt @adeAbddhreatd bR WhdnYgives 5.8 é-&eé)%dnv (215/3 i ol ]
iNnto 6 gr Mess-CAP and( NW‘G—I—QJCAﬁ%ﬂerﬂ- cN’N— frd A htl p@ﬂen gn 1,
daily for w%ﬂayﬁlbhﬁcmhnd\/@m#e& D, or was | ntirtrate C. I'n an
area where hair follicles had been plucked the dose mas 300 ng/ kg body

wei ght 35 In the same 30 mce, hair follicles were harvested on day 22

(early tel ogen phase) and their eunel anin content analyzed. Details of the
assay, including chem cal degration of nelanin and hlgh-perfornance liquid
chromat ography (HPLC) were as described in Ito et al, "Quantitative
Anglysi s of Eunel anin and Pheonel anin in Hair and Mel anosomes” J. | nvest
Der mat & 80: 268-272, 1983. Briefly, a 10-ng hair sanple is honogenized in
water at a concentration of 10 ng/ M ; the [err] honobgenate is transferred
to a 10 screw capped test tube, mxed with 1M [err] and oxidized with 3%
KMhO4. The product, pyrrole-2,3,5-tricarboxylic acid (PTCA), is analyzed by
HPLC wifh a UVL detector; sanples are neasured in duplicate. The eunel anin
content is expressed as PTCA (ng/ng) against the PCTA content of BALB/c

al bino mce as control [err] 10 ng/ng, the background value with our

met hod, in which 1 ng corresponds roughly to a eunelanin content of 50 ng),
and the degree of depignentation is expressed as a percentage: 15 (PTCA
cont entsp of control sanple m nus PTCA content of experinental sanple)/(PCTA
content of control sanple) x 100. Depignentation of new growth of bl ack
hair follicles was nost marked after injection of N Ac-4-S-CAP
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whet her it be by .d.p. or s.c. route. The new hair was al nost pure white as
in albino mice. For the remaini nerc@BRPLPddsy t est ed, the degree of -
depi gnentation with other phenolic am ne conpounds was a-Me-4-S 20
CAP>4- S- CAP>4- S- HonoCAP, and N, N-Di Me-4-S-CAP the | owest. Depignentation
after s.c. injection NNAc- 4-S-CAP \é?i | r’g lar with doses of 600 and 300
ng/ kg. Wth 4-S-CAP and a- ME 4- S- CAP, ?ﬁb adm nistra- tion induced nore

depi gnent ation than spgpca AORPEARS Mﬂﬁggﬁﬁﬁﬁ&% nor e

depi gnent ati on AR AFPER PREATNENIY WITH. PHEROLIC ComMBopRAgced no

vi stBl % changes in pignentation in new follicles. No side-eftects of the
conpounds Gempeouagpar ent. The nost P@CAent depi gnbepdghen-agent yagesh Ac- 4- S-
25 CAP, wiinjecteduced 98% depi gnecbatent i n newtgtd@ehng follicles by both
i.p. and 300 agikg)stration and Wnglimg)ttle or (49 dose-rel at ed(ri f f erence
in de95 ee as—shoupin-Tahbleo 4 There was nNo statisticallv sianificant
difference jn.nelanin content between hair follicles wwth N Ac-4-S-CAP and
control al BiOeH ep'[err] CAP i nduced 89% depi gmaﬂt a]tion after i.dp.

I njection % r o m Rixghratio nd the latter caused sone
i-rJri tatior{’ﬁd%?]{iﬁé g&liﬁ F?\dﬁ%ﬁgl ugbgé'gr%a&‘ﬂie depia ntation potency of
4- S- CAP vas-ag-g-satap0 to that of azhbods SEAP. being,8¢% aftes 4 ggq and
47% after s.c. administration. Interestingly, 4-S HonmoCAP evidenced greater
potency whetMeyidw8RCRPC. (63.5% thaeii3pt €13 1%, thasswas higharoihan
with 4.S-CAP, a- Me-4-S-CAP and N, N-Di Me-4-S-CAP given s.c. _

N, N- Di Me- 4~8~€AR i nduced no signi f R46nt HeR drent at i 86.6hen givenodli . or
s.c.; B7.3% 6. 1%.respectively). 35 40 45 so 55 EP 0 526 502 Bl TABLE
2 Plca codrinfioR

Pl GVENTATI ON 8RSNEW 5779 12.1HA R AFPERS

TREATMVENT ENCELG @AM NE COVROUND nd
PTCA N wLD1ke i &‘ﬁi gmen- oobLY &ﬂ)‘%uTest I nj7é5t ed °'I°2
Cont ent tatron (300 nygrKg) ) ) tgrng)
(% # Route s.c. (P) 10 Route: i.p. N saline soln (control)
1089.4  48.9 0.0 - 15 N- Ac- 4- S- CAP
26.0 1 Baline soln (cantm®dl) 1089.4 x 48.901 a- Mb=d-S- CAP -
121.3 81.9 88.9 < 0.001 4-S-CAP
146. 14 7XN-AC-4=S-CAP 86. 6 30.8 +< 91001 20 2782 HonpCAP 0.001
956.7 77, 12.1 > 0.05 N, N-Di Me-4-S-CAP
1009. 0 1%".%?“'5"‘:” 7.3 557.9 + 4%.3 02 255RoBte s.©.9-M%saline
soln (congd 1089.4 48.9 0,0 -
N A 4 & ok ' 158.341%7-6 o o 46-9 <GPy
< 0.0 3Q-s-MembchpCAP 397.7 $279.3  55768.5 47-2 5 ¢,02
57.9 < 0.001

N,N-DiMe-4-S-CAP 1023.4 *110.1 6.1 > 0.2

—

40 '
EXAMPLE 7 - LIGHT AND ELECTRON MICROSCOPY OF MELANOCYTES

In six groups of 4 mice (1 control and 1 for each compound) were treated daily with the control or

compound injected i.p. The compounds tested were 4-S-CAP, N-Ac-4-S-CAP and a-Me-4-S-CAP. Samples

45 of skin and regrowing hair follicles were excised under brief general anaesthesia on day 10 (late anagen

phase), fixed in Karnovsky's solution (2.5% glutaraldehyde and 2.5% paraformaldehyds in 0I1 M cacodylate

buffer), and refixed in 1% osmium tetroxide in cadodylate buffer. Tissues were stained en bloc with 1.5%

uranyl acetate in 0.1 M veronal buffer for 30min, dehydrated in graded ethanol solutions, embedded in

epoxy resin, and sectioned with a Potter-Blum ultramicrotome MT II. Sections 1.0 um thick were stained

50 with methylene blue for light microscopy, thin sections were stained with led citrate for electron microscopy.

In control samples, there were melanocytes in the bulb above the hair's papilla and both meslanocytes

and surrounding keratinocytes were filled with black pigment. On day 10, after N-Ac-4-S-CAP given i.p.,

neither functioning melanocytes nor melanin pigments remained in the follicles but there were no vacuolar

changes in cells of the hair bulk, and after a-Me-4-S-CAP i.p. there was a similar loss of functioning

56 melanocytes and melanin pigments. By contrast, after i.p. injection of 4-S-CAP, the hair follicles contained

functioning melanocytes and melanin pigments transferred into keratonocytes, although they were much
sparser than in the controls.
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4-S--CAR . 458.3 107.6 46. 9

< 0.001 35 4- S- Homo CAP EP 0 526 502 B1 397.7 279.3
63.5 > 0:02 N, NDi Me-4-S-CAP 1023.4 110.1
6.1 > 0.2 40 EXAMPLE 7 - LI GHT AND ELECTRON M CROSCORPY OF

MELANCCYTES I the elestrog minngscopy fexaminatianeafipri.pc viattion for 2thdayd, np oelaemiths oramgiaoesonips

vere treated vklle yite veatment with) AtAch-S-GAP cwhepsesitep foliiples: cendiiried praridblee numbep olinds

t est ed wefusctigning mplnocylps/and meignespipes,aflgr iniestieg ofdpgethas sommpuRsts: Melgnqcydasdrom mice
ovvn n t’PPéﬁdr withest-Mp-g{S2CAP, qoe 4-55GAR 3‘@&'"% d'é!‘i‘at%? F@'P"Qj@?ﬁ?r%ilsma%éegﬂdtt'ﬂas'fh&f%ﬁ

'I‘P'sg"f‘%% °f "Pai‘%'ae' @ sol ut i on %é
gl ut arald q? ! g reat ‘fvf 'f:'tylfa'hd
ered B "it,es.s ar r‘ e “Lct.ﬁ%f f'? % 5‘7"’é°ed

P' ck at mpounds
dehy dr e a on 2 eaé ?e‘it EEE ?lwavelg g Fma %@1 comﬁj)u'r:dis |
Sect | onbd §1‘i|m o1, G fHHEgm cKuen e ees SR

were staigg |§pfoWir$ Trﬁ'é?lﬁ ;ilébgsdc Qlich'ds h, Gre@mbit ity mefa é‘ﬁq r tQQ%n
wer e st ai BgHcrddnt cbmb&ﬁo,fsl trat e for eléctron mcroscopy. In control sanples,

t here were nel anocytes in the buIb above the hair's papilla and both

mel anogyt EXAMPUE sSLUSYNTHESIS 0g Neaxes-capcytes were filled with bl ack pignent.

On day 10, after NFAc-4-S-CAP given i.p., neither functioning nel anocytes

nor mel ani n Apmigient 2-nothyiee-oxaxdliner{iagdreL, 00bT mal) @6 4buercaploghenol (@188 g/ D19V ol evhsLr

changes i heatsgl underaéfiuk kneathfar @ hixtiehout HACIC afidee Ar BpdwianebuShE@BkYy occpredtuper Bixingls a

5| m | ar | &pen odolifgat theoreaglion Hiixture |te 906y & ewhite redlidvpiecipifated.pivijehe wess collBgted and
nt,r age, regfystaliize fram dilyip EIOH to give R whitepraget (36.2 @, §72):rmif 1A311R%1Ge H NMRUEPHe &

fu Ct i oni %8R9 (@A Jc)« 926 dnReilah87risH "@nﬁsﬁ speciyushEN et (M), &C) m/e 212 (M +

ker at onocyt 888l GkHh O CHMby were much sparser than in the control s. 12

EP 0 526 502 Bl In the eLectron m croscopy exam nation, after i.

i nj ecﬁr[é’(ﬁ)n s or mel anosomes were visi bl e after
treat t w

nimer of 3“’ e o et gl b, E%?gggfn‘a i
other comggliidS, an . ea 4-n§e9 hriston |1 g;roe g rxn.) o)

4- S- CAP crﬂp ﬁénﬂle ﬂ o jnce yl-
those fgomp K%F ém AR nﬁ‘g nﬂﬂ&%ﬁ%@éﬂu@& w't‘tﬁ Waker an ext é ith
results dem&ae.rnr etxesd ThE &Enbﬁ]tacﬁb géic a&tgct@w&/suﬂeﬁ Qé&m&%&esmrﬁ & tgifAd est

cyt ot oxXi Cisipd. Puicatiot by é‘dtﬂnihrchﬁiﬁﬁioﬁtmtoﬂtsinw {dhiofotormethylatb@®, 307 affd?de Colote
el anocyt Msouygad of aGifirilé NLSE BERPPIP. PE *Afiork yenb)el ate to nmelanin synthesis
and tyr osi nas eolith o/ ih Yiittid) (100Ng,I 56 mimol) lirs ethdr gb @) washadabdl Sllswig tdaivigorodsestifred
conpourss sokpemaios taf dithiaml alnituex ihgdridy (@48 Hhe2s aimel) o lethemFoinl)esat 0 *nunalea anmargbdhO
activity. afmesghaer Therneixtira avas thet cflnad foi @ hr drelrmanstrgoa tatmospieeniftes ndolingsih ioa,oatey!
char act er iagtatec gnd then & satwaterf sdtien dfgpatassivm sadiun terfrate lwecaddesirioamiltireawes filiéred r
depl gnent jandythe rrceciitate es wasbertwithr el meetates andt thesywithomeshaneluThe cornbieéd Biinatescwrnd ces
i n_gonposicenceigted fo give an qilyyesidug whichf was dissaived incé M K3 (0 rfivene eerdraptediwite ather GG uch
as el a8 mib)-{T] F%%ﬂ”ﬂ%'ﬁ?haé? wagcAvanerted tQfunesand dedresidye wanakamatographer 96 OpwaxSAY- 15
EXAMP LE 8 Xz%% ‘g %“eﬂd'"*h 34 dﬁ\i‘i"twfﬁ‘t" ) V6?°'32°'§'é9 jons 68, 120/1gft fha &t

t(Jnger r ef Iﬂ{% ﬁ und gl) [9[ alt' g‘i pl oﬁtm@"\gga égg It,%d

occurre upon'mx 'ne réac I'On m xture to [err] a

white SO|I p| [ oIIected and 20 recrystallized from

dilute Et il swtr : apam,,y@ A'1;36 2 g, 87%: np 123-125 C 1H NWR

. [(CD3)2 = O]l Qﬁdtt]od(ofiPQj otfh &Dal ﬁnﬁﬁﬁ:eﬁen@'oe AEBvities dPhenbt Rrflindethyl Suifidbs, a"BIRS of
SPECt r UM Grhuletic Blbtrteltof Digamink Gtlycilyaser 2, M. Eheh. Z7GAL 67, 9564] s, thbced a6

EXAMPLE 9 fonov%YiNSF kimture sttt orth 37 g, 47.5 mmol) and 1,2-dichloroethane (20mL) was added 2-

amino-1-propanol (7.7 g, 475 mmol). The rosulting solution was refluxed for 9 hr under an argon
atmosphere. After cooling, 4-mercaptophenol (5.0 g, 39.5 mmol) was added to the reaction mixture and was
heated under reflux for 16 hr at ca. 130° under an argon atmosphere. The resulting mixture was evaporated
in a rotary evaporator. The remaining solid was crystallized by adding benzene to a hot chloroform solution
s& of the amide to give crystals of a-Me-N-acetyl-4-S-CAP (6.25 ¢, 70%). The amide (6.25 g, 27.8 mmol) was
refluxed in 6M (HCI] (110 ml) for 24 hr under an argon atmosphere. After cooling, the solution was extracted
with ether (2 x 50 ml) and the aqueous phase was evaporated to dryness. The residue was dissolved in
water (100 ml) and the solution was adjusted to pH 9 with conc. ammonia to give colourless crystals of a a-
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25'A general nethod for preparing 3-thiopropylam ne derivatives [Kawase, M
et al "Mde of Action of 3- Substgdgbsgisgdgpy! am ne Cytotoxicity in Culture
Cel | s" Bi ochem Pharmacol , 31: 2983- 2988, 1982] was adapted as follows. A

m xture of 4-nmercaptophenol (1.0 g, 7.9 mml) and acrylonitrile (0.69 ni,
10. 3 Mo IMe-4SCAR Kethol 78%); prin) 108106 r.ehrialiOeldd. ffar Cdbl INOSH ICH 68.98aH, I1.60M, 7.64; S,
at nosphedé49% Foind Go b&&eHck160R, 78898,117.04%t hyl - 30 phenyl ammoni um hydr oxi de
(0.2 nL). After coolin the m xture was diluted with water and extracted
vvlth chi EXAMFhErM(-:SYNT lSrOENNtﬂtMeﬂ'ﬁrﬁﬁPned organic extracts were dried

(Na Cﬁ and concentrated to |ve a solid. Purification by colum

chr omat o \g'lé‘{j 'i"?ﬂ“é?’ﬂ??sé'él@t B{Neet aifrepgration of)f-gharyl-

col our - %ﬁ o ﬁsg } ?%3I'7§ %63 W hadg@e A"PPF 6 Of 4:5-C {ﬁ‘@r&‘@é‘?ﬂ@ne

A sol uti gn’J qr rcoom fz d;\fgq‘ee'f‘ e er ')ﬁ’f_ 99&99“3%&?;%
slow y, t o) t ' e
(0. 48y10 1 rerél l% ‘L Lo Mve%l ecg a j?u r ata waslﬁtgﬁ The
m xture wﬁw‘f}@.g, 1{1 o YZ ollng
i ce, o M Nt ot 1%2@%0%&1#836 & at atne 3 sé? um b
tartrate were added. The m xture was tere an the preC|p|tate was

washeds wcldimet hyl acetate and then vmth met hanol . The conbined filtrates
were concentrated to give an oily residue which was dissolved in 6 M HCl
(20 m) anda epital piimaomical bontdokiton coBPlishg aBbmpouldd fcaase@Us phase was
evaporated to dryness and the residue was chromatographed on Dowex 50W
[err] (2.0 x 16 cm and eluted with 3 MHCI (15 nlL/fraction). Evaporation
of%aeti ons 68, 120 lef@Bthe CH salt of 4-S HonbCAP which was dissol ved
ter and adjusted to]pH 9 with conc. anmonia to give col ourl ess
(31 g, 30%; mp. 139-141 . Anal. Calcd. for
; H 7.10; N, 7.66; S, 17.38% 45 EXAMPLE 10 -
SYNTHESI S OF a- Me- 4- S{CAP The net hod of Padgette et al, "Antihypertensive
Activi®ies of Phenol Awpe€ihyl Sulfides, a Oass of Synthetic Substrates
for Dopam ne [err] Med. em 27:1354- 1367, 1984, was nodified as 50
follows. To a m xture offethylg orthoacetate (3.57 g, 47.5(Ir}m)l) and
1, 2-di chl or oet hane (20nL) was ¥ddded 2- anino- 1- propanol (7.7-g, 47.5 mol).
The rggul ting sol uti on RSEHLCQHeBd for 9 hr under an argon at mosphere.
After cooling, 4-nercaptophenol {(5.0 g, 39.5 mmol ) was added to the
reaction m xture and was heated‘!under reflux for 16 hr at ca. [err] under
an argon at nosphere. The resultinmg m xture was evaporated in a rotary
evaporator. The remaining solid was crystallized by addi ng benzene to a hot
chl or@orm solution 55 of the amde to give crystals of
a- Me- N- acetwhbreii- S- CAP (6.25. g, 709 . The am de (6.25 g, 27.8 mmol) was
refluxed in &M (G or(GiAB alkyl) for 24 hr under an argon atnosphere. After
cool i ng, theRsol isgH orCivRasilkgxtracted with ether (2 x 50 m) and the aqueous
phase was ev&por &thb@ Coalyl prn@sS. alkirogl, andsi due was di ssolved in water (100
m) ad¥l the %ol ulsldaSwas adjusted to pH 9 with conc. ammonia to gl ve
col ourl ess crg‘ﬁ‘tmﬁ Ryovisp that when xds 1, onegb Rey R Re ipott@n thayeld.4- S CAP (4.0 g, 78% ;
p.m [err] An ape%rr"e@'*’gtcﬂ'wafcemleemess 98; H, 71.5; N, 7.64; S, 17.49%

Found C. 5 04% EXAVPLE 11 - SYNTHESI S OF
NN Di e 4%@9@ §%’§’H¥f§h°‘ F‘oc&%‘?"ésatﬁ‘r°°mpt\$"ﬁtsr?8'?ﬂ?q M on of primry
ani ned [icke, .

ratlon of [err] ethyldinethylam ne"Org. Syn.
Col |, 3:723- 75y, °a'“'

! A m xture of 4-S-CAP (6.76 g 40 mmol),
98% form c acj, Ji—- .E@ _ and 37% f or mal dehyde (18.0 m, 240
nmol ) was heated under re“t”l‘ or

( 1hr After cooling, 6 MHCl (10 m) was
added saing tA\@mBbsitioh! bELINRSY iR CRIRPE, Whéiéin Sdid SnlpBing hYN-SRRRE-J) Maminylphenol.

crystals of 4-S- HonoCAR
[err] [err]. Found: C,

4. A pharmaceutical composition as claimed in any one of claims 1 to 3, wherein said carrier is a
sunscreening composition.

s5 5. A method of formulating a composition as claimed in Claim 1 comprising mixing a compound as
defined in any one of Claims 1 to 3 with a pharmaceutically acceptable topical carrier.
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10 The -resi due was di ssolved in water (200 m) and the s
adjusted to pH 8 with conc. ammoni g |p| t at ed br m“ “m “m“l“l
decanted of f and the supernat ant vvas t e uste gLVven padl
yel l ow crystals of N, N-D Me-4-S-CAP (4.3 g, 55%. mp [err] Anal . Cal cd
for [err] Md4-S-CAO;4.Ng, 78%))pnS. 10560635 UnalFoaktd for & HOMNOSL C, bB.os( HI ¥1.5\N, 768,
S, 16. 34%:17.49% Cloand® 58.75; M, 7.0f)IN; 2b6; shemogsceut i cal conposition conprising a
conmpound of forrmula (1) 20 OH 25 [err] 35 wherein

[ err]~40 EXAMPLETH (SYOITHESS OFN.N-BiMerd-SCAR 1, one of [err] is other than H,
and a phar macol ogi cal |l y acceptable carrier. 2. A conposition as clained in
claim1l, whekemmaongirqse dLhrdimethylation etrringryfamines [1d, R.N. et al "Preparation of 8-phenyl-
N- acet |-&thsdw§‘v'eaﬁf 9. sh@ {1, 3:7R8-KE5: 1966} wap| adantey). 6%’@‘6@1%1‘&%‘?}@(@9 40 mmol),

4- S horro- 3G iericieR |(1, P° @ﬁ‘ﬂ')'é"qw%'/t’h roalgletyds.f ‘satoera'n?- eyes heategundeg reflux
conposi ti 1 Qwa %Frﬁl %_p\art ed in a rotary evaporator.
N-aceryF - Pl B e :g It ek % o e
in any on

Composi {1 ot ?SR?N% %Sn cEm%i %3? | Brich GO e. 47
Caim1l corrprrsrng’mxrn und as def ne |n any one of Clains 1 to 3
wth a,phidimseutically accept abI e topical carrier. EP 0 526 502 Bl

Me-4-S-CAP (4.0 g, 78%; p.m 105-106. Anal. Calcd. for [err]  C, 58.98; H,
71.5; N, 1. 64iopidal phatmdcbifical @rpskition coliﬁzn;@ a Ebmpbunki fotuld @)°6; S, 17.04%
EXAMPLE 11 - SYNTHESI S OF NND Me-4-S-CAP 5 A common pr ocedure of

N, N-di net hyl ati on of primary amnes [Icke, R N et-al "Preparation of [err]
et hyl}jrzuret hyl am ne"Org. SgR. Col |l . 3:723-725, 1955] was adapted. A m xture
of 4-°S-CAP (6.76 g 40 mmol|), 98% formic acid (15.2 ni, 400 mml), and 37%
f or mal dehyde (18.0 nl, ‘ Dl ) was heated under reflux for 1 hr. After
cooling, 6 MHC (10 n1 added and the m xture was evaporated in a
rotary evaporator. 10 i due was dissolved in water (200 m) and the
soluti & was adjusted to with conc. ammoni a. The precipitated brown
oil was decanted off and t’he supernatant was then adjusted to pH 9 to give

pal e yell ow crystal s of NN—D|I\/§4 S-CAP (4.3 g, 55%: mp.AXerr] Anal.
Calcd. for [err] C, 60.88f H, 7y66; N, 7.10; S. 16.25% Found:-C. 60.61; H,
7.71; N, 7.05; S, 16. 34%S¢6H£II,GHII$R,1 A topical pharmaceutical conposition
_corrprrsrngacorrpound of forrrularl) 20 ) OH [err]

R,

35

wherein .
Ri is Hor Ci-Cg alkyl;
Rz is H or C1-Cg alkyl;
Rs is H, C4-Cs alkyl or C;-Cs alkanoyl, and
X isttob '
with the proviso that when x is 1, one of Ry, Rz, or R; is other than H,
and a pharmacologically acceptable carrier.

2. A composition as claimed in claim 1, wherein said compound is selected from:
45 N-acetyl-4-S-cysteaminylphenol,
N,N-dimethyl-4-S-cysteaminylphenol,
4-S-homo-cysteaminyl phenol and
a-methyl-4-S-cysteaminylphenol.

s0 3. A composition as claimed in Claim 2, wherein said compound is N-acetyl-4-S-cysteaminylphenol.

-—4~&— A pharmaceutical composition as claimed in any one of claims 1 to 3, wherein said carrier is a
_ sunscreening composition.

55 5. A method of formulating a composition as claimed in Claim 1 comprising mixing a compound as
- defined in any one of Claims 1 to 3 with a pharmaceutically acceptable topical carrier.
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25.:35 wherein [err] 40 X Is 1to5 wth the pro
is 1, one of [err] is other than Hgp@ydezpPpdr macol ogl cal mnﬁ“m”“l
carrier. 2. A conposition as clainmed in claim1, wherein sai co:npou
selected from 45 N-acetyl - 4- S-cyst eam nyl phenol ,

N, N- di et h§| -AboBpamd aedefinaayih giyene bf, clalmsS foGrior-usy i tieamanntgdturp bicntogicahmetidampnt |
50 3. A conpdésblorking resianio lsgrtheeisl ini am@ erianim@), meneayicelissai d conpound is
N-acetyl - 4- S-cyst eam nyl phenol . 4 A pharnmaceutical conposition as clained
i n any one’-ofA compeund as defippddn anyinae ef alpimsat 1§ Sderruse iarthe raangfaciyre ofcer torigs) 'ﬁ@d'came"t
conpesi i on. fagiphibiting the melehpiigipatiiway BraNingAYPegse conposition as claimed in
Caiml corrprlsmg m Xi n a conpound as defined in any one of Clains 1 to 3
with a pha WE%FQWP‘?”E%F‘I ?Pf' g'lya?B? of qiaifpa 193 ferasp indie "‘aI'Hfa"‘”’e’ g topiesbgediggmient;
6. A conpound™ € "gEPPHELHT?RI%AY one of clainms 1 to 3 for use in the

g?n;];]?ﬁ;qur%e ?‘f Iﬂ‘get Otg e&%fweréqlg %abrreeg clalms1 %3 Crkul 08 e %ij ure an a t’]esa‘ ?eclltiamer'i{

y§er merf t| ofrpoun el e A any one”
to 3 for use |n e manu P a topical nedicanment 5 for

i nhi biti ng.‘d I)«ecom%tﬁp neﬁﬁﬁ 2] l)ﬂ::Y Vi AL fBl’yJSQ ﬁi't%ﬁmfa?ure'gf actgm Hg@caﬁ@nt

defined in aRyyRSath ntq, GikaBoud hypBrplam ,qgt,o;,lse in the nmanufacture of a topical
medi camgnt for the treatnent of nelanoma. | O 9. A conpound as defined in

any one of psémanspruéné 0 3 for use in the manufacture of a topical nedi canent
for the treatnment of hyperpignentation. 10. A conpound as defined in any
one of cl al.nFofisch@plarrasutisthe Zisaminbsetaingdigarhiest 8ine@ Verbindubg tes Fbrmaei canent f or
the treatnment of cutaneous hyperpignentation. 15 PatentansprUche 1.
Togﬁs?cheo phar mazeuti sche Zéi?am'rensetzung, di e unfal 3t ei ne Verbi ndung der
Foryel (1) 20 |- OH 25Q | | R

(1) 30 S(CE) 1CINR | 35 worin Rl fO H oder G
-C8 Al kyl steht, R2 fQ o§er C, -C9 Al kyl steht, Rs fOr H G -C8
Al kyl ogser Cl- CB Al kano t, und
, o (1)
R
5 S (CH,) CHN-R,
R
35
worin

Ry fur H oder C1-Cz Alkyl steht,
Rz  ilir H oder C1-Cz Alkyl steht,
\_ Rs flr H, C1-Cg Alkyl oder Ci-Cg Alkanoyl steht, und
40 x flir 1 bis 5 steht
mit der MaBgabe, daB wenn x flr 1 steht, eines von Ry, Rz oder Rj flir etwas anderes steht als H,
und einen pharmakologisch annehmbaren Tréger.

2. Zusammensetzung nach Anspruch 1, worin diese Verbindung ausgewdhit ist aus
45 N-Acetyl-4-S-cysteaminylphenol,
N,N-Dimethyl-4-S-cysteaminylphenol,
4-S-Homo-cysteaminylphenol und
a-Methyl-4-S-cysteaminylphenol.

50 3. Zusammensetzung nach Anspruch 2, worin diese Verbindung N-Acetyl-4-S-cyteaminylphenol ist.

4. Pharmazeutische Zusammensetiung nach einem der Anspriiche 1 bis 3, worin dieser Tréger eine
Sonnenschutzzusammensetzung ist.

s5 B. Verfahren zur Formulierung einer Zusammensetzung nach Anspruch 1, das das Mischen einer Verbin-

dung nach einem der Anspriiche 1 bis 3 mit einem pharmazeutisch anneshmbaren topischen Tréger
umfaBt.
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40, « + « X fU 1 bis 5 steht mt der Mflgabe, daB wenn x fU 1 steht,

phar makol ogi sch annehmbar en Tr ager, ° 20 o 1ot Zuna hed INMERERNLIY Il

worin di ese Verbindung ausgewahlt !st aus 45

N- Acet yl -64- Griaindubge aath rinbp kien asprudtieN- B Beihydrwehding e de? Maistelng leaotopischen

4- S- Hono- ¢ yMediamenty kyp Blockidrung der Melduinsynthbsedn Buntayiat @antisnschgnlaimbeytebo 3.
Zusamenset zung nach Anspruch 2, worin di ese Verbindung

N- Acetyl 74- @r@'}queqamchﬁlnpm alabAnspiéiche 1bis Blzur Vienwandungshehdsr Fletsteliang reines topiseemac h
ei neaf tler  AMediementezur Hynaurg, degmetabplishensdefiwpehgejweges ideedie Tyrosinase beinhaltet.
Sonnenschut zzusammenset zung .ist. 55 5. Verfahren zur Fornmnulierung einer
Zusanmren$et VRPIRAURE, pach gjnem v‘%"cﬁ“sﬁmc'ﬁa%b'ﬁész”'M’%WéWgéqeh‘éﬂ' Hersteling emam%g'smreh
ei nem der AW SPEW%Z“IBB’PE""Q’QHP'{ Melanomen- phar mazeut i sch annehnbaren topi schen

Tri ger, u EP O 52

LT 1f’1| 11 j,:f;‘?‘i;: d;é‘*%é Hé‘@ ‘é’i"ﬁéj&H ?ﬁ‘ﬁ"d‘ﬂ““élbﬁb?ﬂ’&'é?s“’!&lﬁ'gSL‘S%WB'S%L% s 3

zur Vervvendung e SeErY d’ﬁefp'gmnes t*opi schen Medi kaments zur

Bl ocki ewagvé# La%ﬂ' ax R.fs rabfd MHEBE YRG! fba??-ﬂ%[&u-%{g'eﬁgé)&}é&&@n

Ver bi ndung ,Q ,@ag gpe Eﬂe\é‘ ur Verwendun

Her st ef;| ung el nes tOpISC en ., aments zur annung des

met abol | Heléhaicatiss| Wwechsel vveges der di e Tyrosi nase beinhaltet. 8.

Ver bi ndung nach ei nem der AnsprUche 1 bis 3 zur Verwendung bel der

Her st el | ungcempasitontph@imaciivie topidiccanpihat @l dompess a8 rig()von Mel anonmen. 10

9. Verbi ndung nach einem der AnsprUche 1 bis 3 zur Verwendung bei der

Her st el ung ei nes topi schen Medi kanents zur Behandl ung der

Hy pi gmenti erung. 10. \%ﬁbi ndung nach ei nem der AnsprUche 1 bis 3 zur

Ver wendung bei der Herstelll] ung ei nes topi schen Medi kanments zur Behandl ung

der Haut hyperpi gnenti ergfig.™\J5 Revendi catlons 1. Conposition pharmaceutique
6 de formule (1): 20 OH 25

0 % ~~~(1) R S (CH) 3CR3 35 dans

Iaquelleﬂ' est Hou a eenC -C R est Hou alkyle en C1 -Ca R3

est H alkyle en G -C8 0'4 al canoyle en Cl1-Cs,” et 40 (DY est conpris

entre 1 et 5 R,
s0 S(CH;) CHN-R,

R,

35
dans laquelle
Ry est H ou alkyle en C1-Cs ;
Rz  eost Hou alkyle en C1-Cs ;
- Rs  eostH, alkyle en Ci-Cs ou alcanoyle en C-Cs, ot
\— 40 X est compris entre 1 et 5
A condition que lorsque x est égal & 1, I'un des symboles Ri, Rz ou Rs ne soit pas H,
ot un véhicule pharmacologiquement acceptable.

2. Composition selon la revendication 1, dans laquelle ledit composé est choisi parmi :
45 le N-acétyl-4-S-cystéaminylphénol,
le N,N-diméthyl-4-S-cystéaminylphénol,
le 4-S-homo-cystéaminylphénol et
I'a-méthyl-4-S-cystéaminylphénol.

so 3. Composition selon la revendication 2, dans laquelle ledit composé est le N-acétyl-4-S-cystéaminylphé-
nol.

4. Composition pharmaceutique sslon I'une quelconque des revendications 1 & 3, dans laquelle ledit
véhicule est une composition de filire solaire.
55
5. Procédé de formulation d'une composition selon la revendication 1, comprenant le mélange d'un
composé tel que défini dans I'une quelconque des revendications 1 3 3 avec un véhicule topique
pharmaceutiquement acceptable.
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a condi #ion que lorsque x est egal & 1, |I'un des synbo| g = ne
soit pas H, et un vehicul e phar macgpqpssgses®it accept aHlﬂﬂI“ Hﬂmﬂm on
selon la revendication 1, dans laquelle ledit conpos6 est ©hdi si* parnt: 45
| e N-acetyl -4-S-cyst6am nyl ph~nol, | e NN-di n6t hyl - 4-S-cyst dam nyl ph6nol , |e
4- S- hono- c§.stGoappsdyiél mne défini daps ['Une quelmtidup |desireBndigatiomad @\degiing A Gire uitiSSdalis la
Conposi ti on datrieation d'up enddicemantitopigue Bour dlaausr llcagynthbdecde wélartinecdang desdmélarocytes

N- acet yl - 4- S-hepaipewanimalphe- nol . 4. Conposition pharmaceutique selon |'une
quel canque_des revendications 1 a 3, dans laquelle ledit vehicule est une
conpesi ti ofr dEMPPEtelaus gj;%i qags I'uge quplcopqug datiivendicationsn,} Atdpein & Stip utilisé dans la
conposi ti on JEYigAon dun medissrpnt tapiauspoyr inhibes o vaig gstabeligue faisantiglervenin iy tyroginasess e
tel que d6find_dans ' une.guel congue des revendicatio 1 a vec. U

vehi cure t8p f}*%qgm%ﬁ%{ﬁgﬁ&f@%g% ﬁ;g%g%;;g@;ﬁ#@#g?ggg T8 g 5ognd s e iers
1111111 J11 1] gos myanopgsinose tel quo d6fi ni
dans | uneaQ%hBa&aqa%uéﬁémf GHERHD GadoRRS als Rvenailfins ﬂ? 3 Bedihd & bl tjiliEésgaIng?a.ns

| a fabricati QghichibiaiHomsdicaRBH topladPbdiHfe tr%léhiant*& ?%ﬁ%igsé\\téig €se de melani ne

dans des nel anocytes humai ns ou ani maux. 7 e tel quo defini dans

| une quel W@H\QOQQ&_qﬂ@H@ﬁﬂiaﬁ@f-’Jn@G%I&ndﬁe%pgﬁﬁnhieﬁoﬁ B4 BRledthé b i6BE ufidNGant B
fabri cats on dabdgation-dlirCradtiainerit @it ISouPIe traitemBitidb @hypbBigMeitaionBk:ABK| | que
faisant intervenir la tyrosinase. & Conpose tel quo ddfini dans |une

guel conque des revendications 1 a 3 destine & Atre utilise dans |la
fabrication d"un nedi canent topi que pour |e traitenent des nel anones. 10 9.
Conpose tel que defini dans |'une quel conque des revendications 1 a 3
destine@ & tre utilis4 dans la fabrication d un nmedi canent topique pour le
trartenent de |' hyperpignmentation. 10. Conpos4 tel quo defini dans |une
guel conque des revendications 1 a 3 destine a Atre utilise dans la is
fabrication d' un neddi canent topique pour le traitenent de

I'hypergsi gnent ation cutaneo. 20 25 30 35 40 45 50 55 17
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