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Li posonogeni ¢ WV absor bers The present invention relates to

| i posonpgeni ¢ UV absorbers, the preparation of these conpounds, and their
use as sunscreen agents in cosnetic preparations. It is known that WV

rays having ayyesssegth of 285 to 400 nm can cause or accel?

skin damage of many different kinds, such as erythenas, accel erated szi n
agei ng, phototoxic and photoallergic reactipns etc. For the topical
protection of the human skin, chem cal conpounds in the formof cosnetic
preparations are therefore recommended, which are able to prevent the said

harnful actio bmioREnitMV dbdbBbisON. It is furthernmore known that the
chem cal UV absorbers provided 1n the cosnetic preparations for W
protection thensel ves only adhere inadequately to or in the skin. It was
therefore att i of

s tabl e or oy EHtinvetiSh Waks o sl obSisE DY apsigh i A BIEHAHIR T 1er on
shoul d pernm t campoungds; anémedelseaseﬁnscmen adenpnmcmehc@mmmsxces on, or
in, the outer skin layer. A further, inproved possibility of perrn'tti ng a

hi gh penetration of UV absorbers i nt o the stratum corneum and
si mul t aneous| yitis knowmthat UVaayschaving a wawelangth ¢f 285 te 409 0mcan causerar accaleriate; in

i n applying thﬁarpgk.h%sﬁﬁad bﬂﬂmﬂﬁ?ﬁgg&ﬁ& §uérpasté}9m§4ﬁh§ doeeuéaggmrf?éfemﬁ A

packagi ng. Such E ocesseS are for exa

VO 93. 02659. Photgtexis and photaaliergic 'ﬂa@wﬁ%ﬁ#%é@rfhﬂﬂma' pratection,ef e Rummanskin h
contain a W cdhbmiaapdsm;sbunb@wmm oabsaﬁardwsparatmberdmamré ?Md&%’. 400

nm and speci fi struct el erent s hese conmpounds
capabl e of sel"\'Ch %} ﬁ?’@aﬁ’ Prgyenty 3Fﬂ’ﬂl"€E’U{T§ °"93§18Jr'§° Uq?féﬁ'@ﬁ?‘ht einto the
stratum coneumto a high extent and behave there in an extrenely
wash-r esi st ant,, . h e b ti refor el ates.to
S somagen; ¢ KA TEpere KoYk 65 Hbm Bl 60 sbGinbd Brhadisn k8 BP0, ) &
spacer (=W, praparationsiarihbpretectipn themselyesioniy bdherp inadequately toror in thegkint it esas
285 to 400 nmMgidiodl atdribtbd B GimfiNdte HOGRIcfonk by thd'ddWElopmbNt of buitabfe thi¥iTktods,
such as emulsions, gels or oils. Such formulations should permit a longer residence of the
UV protective substances on, or in, the outer skin layer. A further, improved possibility of
permitting a high penetration of UV absorbers into the stratum corneum and simultaneously
a longer residence time of these compounds there consists in applying the corresponding
UV absorbers to the skin in liposomal packaging. Such processes are disclosed, for
example in WO-92.05761 and WO-93.02659.

Surprisingly, it has now been found that compounds which contain a UV chromophore
having an absorption in the range from 285 to 400 nm and specific chemical structural
elements which make these compounds capable of self-organization in bimolecular layers,
penetrate into the stratum corneum to a high extent and behave there in an extremely
wash-resistant manner.

The present invention therefore relates to liposomogenic UV absorbers which comprise a
hydrophilic head group (=Z), & spacer (=W), a UV chromophore (Q) having an absorption in
the range from 285 to 400 nm and at least one hydrophobic tail group (=A) of the formula
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in which Al and A2, independently of one another, are a hydrophobic
radical, Q is a WV chronophore, W is an organic radical, Z1 and Z2,

I ndependently of one another are a hydrophilic radical, nl and n2,

i ndependent | ywg another, are a nunber fromO to 4, nlzngfﬁnﬂﬁkggging
addi tional ly 1 ncluded, p is 1 or2, q is a nunber fromO to 3, rl
is 1 or2, r2z is 0 or 1, and S1 is a nugber from1l to 3. The
conmpounds according to the invention are synthetic anphiphilic conpounds
whi ch are able to organize thenselves, i.e. in water they spontaneously
form a two-di nensi onal bi | ayer. The hydrophobic radicals Al and A2
are an al kyl, al koxfy, acyl ors Lﬁ lLaji no radical, the chai ns havi ng at

| east 8 carbon atons. As al k g@ra als, Al and A2 are advant ageously
the radical of{(Yanu g?u.r_i)é)e.d. z{;ﬁl y, saturated aliphatic

nmopoal cohol havi ng ] P2 ¢rbon 1+ The hydrocarbon radical can be
branched or preferably straight-chain. Al and A2 preferably are an al kyl

or al kenyl ra%gﬂi having 10 to 14 carbon atons. Sui tabl e aliphatic
satur ated nonoal cohol s can be natural al cohols, such as |auryl al cohol,
myristyl al cohi andoks indepansienty of one anether; arexg bydrephobigradigalso synt hetic
al cohol s, suchgpas ifiSWThrotﬁbﬂﬁ?&.' , C10- Cl3oxoal cohol, tridecyl alcohol,
I sotridecyl alcoha | near, primary al cohol s (Al fols) having 10 to 22
carbon at ons. WondS ARpragsiskadiedlyes of these Alfols are Alfol (10-14),

Al fol (12-13) zyandZ,0indépenddttly.of onébhsther, are Dhydeeprilicesdieall r ademar k) .
n, and n,, independently of one another, are a number from 0 to 4, n,=n,=0 not being
additionally included,

p istor2,
q is a number from 0 {0 3,
&) istor2,

r isOor1,and '
'sy isanumberfrom1to3.

The compounds according to the invention are synthetic amphiphilic compounds which are
able to organize themsaelves, i.e. in water they spontaneously form a two-dimensional
bilayer.

The hydrophobic radicals A; and A, are an alkyl, alkoxy, acyl or alkylamino radical, the
chains having at least 8 carbon atoms. As alkoxy radicals, A, and A, are advantageously
the radical of an ‘unsaturated or, preterably, saturated aliphatic monoalcohol having 8 to
22 carbon atoms. The hydrocarbon radical can be branched or preferably straight-chain. A,
and A, preferably are an alkyl or alkenyl radical having 10 to 14 carbon atoms.

Suitable aliphatic saturated monoalcohols can be natural alcohols, such as lauryl alcohol,
myristyl alcohol, cetyl alcohol or stearyl alcohol, and also synthetic alcohols, such as decyl
alcohol, C0-Cis0x0alcohol, tridecy! aicohol, isotridecyl alcohol or linear primary alcohols
(Alfols) having 10 to 22 carbon atoms. Some representatives of these Alfois are

Alfol (10-14), Alfol (12-13) or Alfol {16-18). ("Allol" is a registered trademark).
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Unsat urat ed al i phati c nonoal cohols are, for exanple, dodecenyl al cohol,
hexadecenyl al cohol or ol eyl alcohol. The al cohol radicals can be

present individually or in the formof m xtures, such as m xtures of .
al kyl and/ or yab 2 groups which are derived from soya fatt ycpgbséiooeseal m
kernel fatty acids or tallowoils, of two or nore conponents, preferably
i ndi vi dual l'y. If the radicals A, and A2.gare an al kylamno radical, this
Is derived fromprimary or preferably secondary Cl12-Cl12 fatty am nes.
These am nes can be obtained fromthe correspondi ng fatty acids by

dehydration ang, 26 éfipHatie HOHB ARSI hrieOfer efé_rﬁﬁl&rdb%d’enryﬂlc&{w hBzadtee

al kylam no radical are the di-Cl2-Cl8 al kyl am no radica A suitabl e

acyl radical i@cohobergleypleol®l. c22 al kyl carbonyl; for exanple octyl -,

decyl -, dodecyl -, tridecyl -, hexadecyl- or octadecyl carbonyl.

Preferably, suitable | ippsom)geni c W _a%s_orbers_are conpounds of the

fornula (1) i n'h@Alieahol radicals,can be psgsentingjvidyally, gr &'@Pé‘!ﬂ'{mﬂxmﬁa-%aﬁmwws

A agd Aﬁ haVIE(bfl‘ah@l mamwigi?;ps whlichTﬁrs dewﬂrer{frmwmal Rty &2idls; paini ketRél fatlyom

UV absorbers kno se. Prefera sul e ' o nic W

chr onmophor es aﬁ?&agpod%‘e'@wt@st?{éw? ﬂ@@ﬁfey%ﬁ‘pgbéﬁg'&{ﬁfgm?wgﬁggﬁﬂ@ struct ural

el enents fromthe class of (Ql) cinnam c acid esters, (@) triazine

derivati ves, . oLt RZ , agg:g

p- am nobenzoi c:lfég%d'g%'gflﬁ/éédle %‘J"%Z'r?'of"'%ﬁ eﬁ?ﬁ?g’gﬁ‘g@aﬁ%ﬁéﬁh orpﬁ)f%'ably

ci nnani ¢ aci d secordaty Oio-Caa falty aines. fbesecamines:candienehtained from ¢he gorresponding
fatty acids by dehydration and subsequent dehydrogenation. Preferably, A, and A; as an

alkylamino radicat are the di-C4>-Cisalkylamino radical.

A suitable acyl radical is preferably Cy-Caoalkylcarbonyl; for example octyl-, decyl-, dodecyl-,
tridecyl-, hexadecyl- or octadecylcarbony!.

Preferably, suitable liposomogenic. UV absorbers are compounds of the formula (1) in which
n, and np are 1 or 2, preferably 2, and the radicals A, and A; have the same meaning.

The UV chromophore Q is derived from UV absorbers known per se. Preferably, suitable
liposomogenic UV chromophores according to the invention are compounds having
structural elements from the class of

{Q,) cinnamic acid esters,

(Qz) triazine derivatives,

(Qs) benzotriazoles,

(Qs) benzophenones,

(Qs) p-aminobenzoic acid derivatives, and

(Qs) benzylidenecamphor.

The cinnamic acid esters Qs are compounds of the formula
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-& - 2in which R _is hydrogen, Cl-C4 al kyl_or Cl-4alkoxy, Rl _is
Cl- C4al koxy, preferably methoxy or ethoxy, and R2 is hydrogen, Cl-C4al kyl
or -CN. Exenpl ary conpounds of the formula (2) are the cinnamc acid
met hyl or cinnamc acid ethyl ester. The triazine derivatives @ are,
for exanpl e, g%phenyl -s-triazines of the fornula PCTPokbo9ss | N
whi ch R3 and R4, 1 ndependently of one another are Cl1-C5 al kyl, Cl1-18 al kyl

substituted by hydroxyl, Cl1-C5 al koxy, Cl-Ci.alkylthio, am no or Cl-C5
nono- or dial kyl am no, unsubstituted phenyl or phenyl substituted by

chl orine, hydroxyl, Cl1-C18 al kyl and/or Cl-Cl18 al koxy; R5 is Cl-C18 al kyl,
Cl1-C15 al koxy L,pgen hydroxyl, a radical of the formula (3a)

- (O CH2- CHZ)r or a radical of the fornula [err] R7 is Cl-C5 al kyl or
Cl-C5 al koxy- Bl1- CG&WQ@QGH,\@:-C@&Y'@@%MWI ene radical, mlL is0O,1 or2, t

is 1to 5, anﬁ RG'sG,%.Bﬁﬁlfﬁﬁfeﬂg yﬁi’elﬁ %I'Kﬁﬁbxy.an&f the substituents Rl to
R6; are an al k ée group, It e stralg t-chai'n or branched. Exanples of
such al kyl casddrogemnGitplkylar N “n- propyl, isopropyl, n-butyl,

I sobutyl,

Exemplary compounds of the formula (2) are the cinnamic acid methyl or cinnamic acid
ethyl ester.

The triazine derivatives Q. are, for example, hydroxyphenyl-s-triazines of the formula

R,

@) OH
NT IN

AN,

in which

R; and R4, independently of one another, are Cs-Csalkyl, C:-Cisalkyl substituted by hydroxyl,
Cy-Csalkoxy, Cy-Csalkylthio, amino or C;-Csmono- or dialkylamino, unsubstituted phenyl or
phenyl substituted by chlorine, hydroxyl, C.-C,salkyl and/or C.-Cisalkoxy;

Rs C1-Cysalkyl, Cy-Cysalkoxy, halogen, hydroxyl, a radicai of the formula

(3a) -(O-CHz-CHz-)-Rs or a radical of the formula

o)

(3b) I
-0-V,-C-O-Ry

R; is Ci-Csalkyl or C,-Csalkoxy-Cs-Csalkyl,
V, is aC,-C.alkylene radical,
my is0,1o0r2,
t is 1t0 5, and
Rs is hydrogen or C-Csalkyl.

It the substituents R, to Re are an atkyl group, it can be straight-chain or branched.
Examples of such alkyl radicals are methyl, ethyl, n-propyl, isopropyl, n-butyi, isobutyl,
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sec-butyl, tert-butyl, pentyl, isopentyl, tert-pentyl, n-hexyl,

2- et hyl hexyl, n-heptyl, n-octyl, i sooctyl, n-nonyl, isononyl, n-dodecyl,
hept adecyl or octadecyl. Exanpl es of Cl-C18 al koxy or Cl1-Cbhal kylthio

are, for exariygened®t hoxy, ethoxy, propoxy, | SOpr opoxy, bupEiyEPos0959

i sobut oxy, sec-butoxy, tert-butoxy, pentoxy, isopentoxy, n-heptyloxy,

n- oct yl oxy, isooctyl oxy, n-nonyl oxy, isononygoxy, decyl oxy, n-dodecyl oxy,
hept adecyl oxy or oct adecyl oxy or nethylthio, ethylthio, propylthio,

i sopropyl thio, butylthio, isobutylthio, sec-butylthio, tert-butylthio,

pentylthio, i sgnagi tbhlbmy@ rpeher FsoBSﬂ%lKlefftHe‘ﬂtyl n-nexﬁxmﬁfexﬂf n hep:a,s n-ootyl

nonoal kyl am no are nononet hyl - x , rmnopr(é#)é . mohol sopr opyl -
mohobut yI - or EEPRYSHNMVAisARgNYIEN-Sagacyls heptadecyl aractadeAd: whi ch may be
mentioned are di net hyl -, net hyI et hyl - or diethyl am no. Hal ogen i s,
for exanple, fluorine, e ref er chl ori ant

s-tri azi ne conBAMRIes %'rg' (t?'lﬁﬂg‘@‘ "‘ﬂ&!ﬂ%ﬁf @131"]99- methoxyn;)thoxyl. RrORAXYe h
RS ang R9 i ndgiﬁﬁﬁlﬂﬂﬂiyl butoty, Wumﬁtsbe-butoay,eerpbenw pehioRy |sobeumy1bﬁﬁepwﬁ:@d
or substitute

o UCE ks n-octibntagu ey ondii e idonyef oRihy, SoPdenisny, ebtelina S

formul a octadecyloxy or methyithio, ethyithio, propylthio, isopropyithio, butylthio, isobutyithio,
sec-butylthio, tert-butylthio, pentyithio, isopentyithio or tert-pentyithio.

Examples of monoalkylamino are monomethyl-, monoethyl-, monopropyl-, monoisopropyl-,
monobutyl- or monopentylamino. Examples of dialkylamino which may be mentioned are
dimethyl-, methylethyi- or diethylamino.

Halogen is, for example, fluorine, bromine or preferably chlorine.

important s-triazine compounds are those of the formuia
Rlo

) OH

in which

Rg and R,, independently of one another, are phenyl which is unsubstituted or substituted
by C4-Csalkyl and/or C,-Csalkoxy, and

Rio is hydrogen or C,-Csalkyi.

Further triazine compounds of interest are those of the formula
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in which R11l, is hydrogen, hydroxyl Cl- C15 al kyl, C1- - C15 al koxy or a
radi cal of the fornmula (3b), and R12 and R13, |ndependently of one anot her,

are -hydrogen or Cl-Cl5 al koxy. Furt her nore, hydroxyphenyl-s-triazi nes of
the formula ( ’3’29’ referred in which R11, R12 and R13, ind rﬁﬂﬁs%ﬁﬁ of
one anot her, ‘gre %15 al koxy, or those conpounds in which , I's a

radical of the formula (3b) and R12 and R13 @re C5-C15 al koxy. Sui t abl e
conpounds of the formulae (3), (4) and (5) are, for exanple:

2-(2' - hydroxy-5"-net hyl phenyl)-4,6-dinethyl-s-triazine, mp. = 131 C
2-(2' -hydroxy-3'5,"'-dinethyl phenyl)-4, 6-di nethyl-s-triazine, mp. = 177 C,

2-(2' -hydroxy-4',5"-di met hyl phefpyl ) -4, 6-di methyl -s-triazine, [err] = 349 m
T =48 % 2- (2'-hydroxy-4',5'-dinethylphenyl)-4,6-diethyl-s-triazine, m p.
= 98 C, 2-(2'-hydroxy-5'-chl opoptvqnyl)-4, 6-dinethyl-s-triazine, mp. = 160
C :2-(2' - hydroxyphenyl)-4,6-d | -s-triazine, mp. = 133 C,
2-(2'-hydroxy-5'-tert-butyl pheg ,6-dinethyl-s-triazine, [err] = 352 m
T = 60 % 2-(2'-hydroxyphenyl)-46-di &tyl -s-triazine, mp. = 53 C,
2-(2' -hydroxygbenyl ) -4, 6-di nonyll-s-triazine, mp. = 45 C
2- (2' - hydroxyphenyl) -4, 6-di hgg#adegyl -s-triazine, [err] =338 m T = 80 %
2-(2' - hydroxyphenyl ) -4, 6-di pr pyl Jb-triazine, mp. = 18 to 20 C,
2-(2' - hydroxyphenyl ) -4 rcaptoethyl)-s-triazine, [err] =
341 m T = 60 % -
R,. Ria
in which

R., is hydrogen, hydroxyl, C,-Csalkyl, C:-Cisalkoxy or a radical of the formula (3b), and
Ri2 and Rss, independently of one another, are hydrogen or C,-Csalkoxy.

Furthermore, hydroxyphenyl-s-triazines of the formula (2) are preferred in which

R, Rz and Ry, independently of one another, are Cs-C,salkoxy, or those compounds in
which

Ry, is a radical of the formuia (3b) and

R,z and R,3 are C5-C,salkoxy.

Suitable compounds of the formulae (3), (4) and (5) are, for axémpie:
2-(2'-hydroxy-5"-methylphenyl)-4,6-dimethyl-s-triazine, m.p. = 131 C,
2-(2'-hydroxy-3',5'-dimethylphenyl}-4,6-dimethyl-s-triazine, m.p. = 177 C,
2-(2'-hydroxy-4',5'-dimethylphenyl)-4,6-dimethyl-s-triazine, A =349 m, T = 48 %,
2-(2'-hydroxy-4',5'-dimethylphenyl)-4,6-diethyl-s-triazine, m.p. =98 C,
2-(2'-hydroxy-5"-chlorophenyl)-4,6-dimethyl-s-triazine, m.p. = 160 C,
2-{2'-hydroxyphenyl)-4,6-dimethyl-s-triazine, m.p. = 133 C,
2-(2"-hydroxy-5'-tert-butylphenyl)-4,6-dimethyl-s-triazine, A =352 m, T = 60 %,
2-(2'-hydroxyphenyl)-4,6-didecyi-s-triazine, m.p. = 53 C,
2-(2'-hydroxyphenyl)-4,6-dinonyl-s-triazine, m.p. = 45 C,
2-(2'-hydroxyphenyl)-4,6-diheptadecyl-s-triazine, A = 338 m, T = 80 %,
2-(2'-hydroxyphenyl)-4,6-dipropyl-s-triazine, m.p. = 18 to 20 C,
2-(2'-hydroxyphenyl)-4,6-bis(B-methylmercaptoethyl)-s-triazine, A = 341 m, T = 60 %,
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2-17Z-hydroxyphenyl ) -4, 6-bi s([err]-di met hyl am noet hyl)-s-triazine, [err] =
340 m T = 63 %

2-(2' - hydroxyphenyl )-4,6-bis([err]-butylam noethyl)-s-triazine, [err] = 341
m T =66 % ;‘hgﬂz-hydroxyphenyl)-4,6 -di-tert-butyl-s- trlp@erjr] =
338 m T = 6§]q>q -(2' - hydroxyphenyl ) -4, 6-dioctyl-s-triazine, m p =
2-(2' - hydroxy-4'-nmet hoxyphenyl) 4, 6-di phenyl -s-triazine, mp. = 204 205
2-(2' -hydroxy-4'-ethoxyphenyl) -4, 6-di phenyl -s-tri azi ne m p = 201-202
2-(2' -hydroxy-4'-isopropyl)-4, 6-di phenyl -s-triazine, = 181-182 C,

O e AR Sk 540, r 0%

" hydr oxy B(2'- ﬁ&w)?y B-bis(Fb I%ﬁ\ﬂmﬁﬁyb@tﬁwx'-)&ﬂi nﬁT&sseaZI ne,
, 3" - di hydroxﬁﬁrg’#yl 6- bi g§(54 nmet hoxyphenyl 3 5 triazine,

- hydr oxy-25(2- Yﬁ"@ky@b §4i- Gﬂtﬂ“&\(‘& trigzingo & m) -168%.,5_trj azi ne,

2'

2'

2'

2'

2'

2' - hydr oxy i enyl ) - 1 , 3, 5-triazine,
2' , 4" -di hydr -br's oxyphenyl 1 3 S- tr|a2|ne

dé‘g“ﬁ%é}i?ﬁ%ﬁ?ﬁﬂﬂleé dfb A tﬁéﬁfbﬁﬁié}%

2'

2'

2-

2'

[

2'

000

- hydr oxy-24(2r WPWM%YPMF’Y@'%% phefys 33042055t 1 azi ne,
hyd | t

i oxy: 2 Tar Tk b “é."?lﬁ‘r?e‘i’?"é“”“gm“pwﬁeﬁr?‘fa."?‘53 St s ne.
- hydr oxy-24{2- [lzdre’EMT'mWaMFW@tﬁr 1 ) phenyl -1, 3, 5-tr

ne, 2- (B.(n RyIY4, B-bib( £ rriaittfok h'myl mﬁaﬂué) , 3, 5-triazine,

-ﬁyd?'o%d%fixﬂﬁ@#xehwﬁ St AR Sef 5 e asi e,
2 ﬁ dhydr cacsmhﬁdrwky)-s @ﬁhmmmnﬁe bis{4ympeétboxyoheriyl); B$5-tmazm§z |5 ne,

- t
> hydr oy SRS RRER-Ge- Bk RpfoREafiY Ea s 2 2 1221 0
2' , 4" - di hy B-2hydrexyy5"chibraphenyl}-4.6rhis(fanethxyplyanyl)-1 3.81@2i08i azi ne,

2 o AR B St BRDEY Sl ispel 11 2 e,

, 5-t
2- hydr oxy- za-(aaﬂmm;qmmmylm&msfkmn mgl)i/ étﬂ%’iﬂﬂl 21 ,3,5- '[ Ir?glzpﬁe
- hydr oxy-gho. h?arSi;h é ﬁéﬁoﬂlphuhmew saiasing)eny| -

- 1) 446
3,5-t - -4 - th 1
35 tr asi ne 22 iEoneS gxxléymr TSN e h8§§§ 1
, 3, 5-triazine,2-(2- wycﬁoﬂws{na mﬁrﬁnwﬁﬁﬂwoxmym -B-phefyd-1(8:5-triaxine; hoxy) - 1

g g triazine, '2-(2" -hygroxy-i' [3-9 loxyId: s?é(-xplry]lﬁgyylgxy)%hggyl-ﬁ.@%ﬁ&,hOxy) 1

triazine,
2-(2-hydroxyphenyl)-4,6-bis{4-methoxyphenyl)-1,3,5-triazine,

2-(2',4'-dihydroxypheny!)-4,6-bis{4-methoxyphenyl)-1,3,5-triazine,
2-(2'-hydroxy-3'-methyiphenyl)-4,6-bis(4-methoxyphenyl)-1,3,5-triazine,
2-(2',3-di hydroxyphenyl)—4.6—bis(4-methoxyphenyl)—1 .3,5-triazine,
2-(2'-hydroxy-S'-chIdrophenyl)—4.6—bis(4-methoxyphenyl)-1 .3,5-triazine,
2-{2'-hydroxy-4-methoxypheny!)-4,6-bis(4-methoxyphenyl)-1,3,5-triazine,
2-(2',4’-dihydroxyphenyl)-4,6-bis(4-methoxyphenyl)-1,3,5-triazine,
2-(2"-hydroxy-4-hexyloxyphenyl)-4,6-bis(4-methoxyphenyl)-1,3,5-triazine,
2-(2'-hydroxy-4-hexyloxyphenyl)-4,6-bis(3-methoxyphenyl)-1,3,5-triazine,
2-(2-hydroxy-4-methoxyphenyl)-4-(4-methoxyphenyl)-6-phenyl-1,3,5-triazine,
2-(2'-hydroxy-4'-[2-sthylhexyloxy])-4,6-bis(2-ethyihexyloxy)phenyl-1,3,5-triazine,
4,6-bis(2-hydroxy-4-methoxyphenyl)-2-(2-propoxyethoxy)-1,3,5-triazine,
4,6-bis(2-hydroxy-4-propoxyphenyl)-2-(2-methoxyethoxy)-1.3,5-triazine,
4,6-bis(2-hydroxy-4-ethoxypheny!)-2-(2-methoxyethoxy)-1,3,5-triazine,
4,6-bis(2-hydroxy-4-methoxyphenyl)-2-(2-methoxyethoxy)-1,3,5-triazine,

y
-
-
- (
.
-(
-
- (
-
-
2- (
V4
-
(2
-
(2
-
-
(2
(2
-
(2

- I\JNNI\)I\JNNI\)I\JN_I\)I\)NNI\)I\JNNI\)I\)N
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4, 6- bi s(2-hydr oxy- 4- nethoxyphenyl) 2-
4, 6- bi s(2- hydr oxy- 4- net hoxyphenyl ) - 2-
“ine, 4,6-bis(2-hydroxy-4-ethoxyphen

- -8 - — .
( - et hoxyet hoxy)- 1 , 3.5-trazine,

[ 2- (2- et hoxyet hoxy) et hoxy] 1,3,5-triaz
I

2-

yl)-2-(2-ethoxyethoxy)-1 ,3,5-triazine,
4, 6- bi s( 2- hy ¥poermsmet hoxyphenyl ) - 2-[ 2- (2- et hoxyet hoxy) et ho%&nﬁsg riazi
ne,

4., 6-bi s(2-hydroxy-4-et hoxyphenyl)-2-(2-ethgxy-2- nethylethoxy) 1,3,5-triazi
ne 4, 6- bi s(2- hydr oxy- 4- et hoxyphenyl ) - 2- (et hoxynet hoxy)-1 , 3, 5- tr|a2|ne
4, 6- bis(2 hydr oxy- 4- net hoxyphenyl ) - 2- octyl oxy-1 , 3, 5- triazine

4, 6- bi s(2- hy di gz @: H;a&QwW&ﬁ%ﬁ.er%,nlzz(z(e%n&&eﬁsmXay:i £4lgiyg] et hoxy) et hoxyti

a ne.
et (2 hydﬂ&x@s(zJ’Uﬂmx'?m*@h‘ﬂvph@m22'[22(2(921%‘1/%5%)')@?%1(1/Péttﬂ%'ét%-et hoxy- 1

, 3, 5-triazineqg a&ﬂ -hydroxy-4-ethoxyphenyl)-2-(2-ethoxyethoxy)-1.3,5-triazine,
- I ne.

4 b- bi s( 2- hydroxy - ét hoxyphe - X | az
per cent age i r ADisEy gqqu)f&e&h %WB@U(GT( \étfpquﬁ "!i?&‘l"ﬂnb%s‘“ﬂﬁzm@ rri of
chlt or OI orm at 4%E]:b«é(a§t®8rokh-l4€ém9§heﬁyl)-2-(QMhdeFrhethiltthbﬁ/l)-ﬂtﬂi( gi)am (4) 4 (5)
extinction co i.C ae an
are known and ﬂ&ébéﬂ'@*ﬂ‘?‘eﬁﬂ%’g‘nﬁﬂ'&wﬁ?{@ E@r%@z M%.0r " i nstance by
heati ng an and@-big(2«rydroay-4anethinyphenyl)iteoctyioaeh8 Bariadine; aci d ester,
preferably in X l'ing,
organi ¢ sol veﬁt S tf@ﬁ&ﬁ%y%%@%?%?355@@9%5@&6@%@%}9%&%385 )
(1972)]. Fée:bis{Rrhydroxy-diathoxypheniyl)2-{@H2-{R2- etho*y)ethowlethmty}ﬂhwsb-sl &.Striaginef
the formul a 4 and R15, in this
case are, i ndepeng'b'?(%hydfox%ne angﬂdﬁ?ﬁqhﬁﬁégen ’dﬁéoxyl Cl-C5 al kyl or
Cl- G5 al koxy.
(T = percentage transmission of a solution of 1 mg of substance in 100 mi of chloroform at a
layer thickness of 1 cm; A [ m] is the maximum extinction coefficient).

The compounds of the formulae (3), (4) and (5) are known and can be preparedin a
manner known per se, for instance by heating an amidine and an o-
hydroxybenzenecarboxylic acid ester, preferably in the approximate molar quantitative ratio
of 2:1 in boiling, organic solvents [cf. US 3 896 125 and Helv. Chim. Acta 55, 1566-1595
(1972)).

Furthermore, structural elements of triazine UV absorbers of the formula

R
“ /Rts

N
N

|
Q) ©\N Sy P
'%\4 @

R, and R;s in this case are, independently of one another, hydrogen, hydroxyi, C,-Csalkyl

can be used as (Q2).

or C,-Csalkoxy.
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The_benzotriazoles B are conpounds_of the formila [ecr] in_ which

R16 and R18, |ndependently of one another, are hydrogen, Cl-Cl8al kyl or

Cl- C8 al koxy which is unsubstituted or substitut ed by phenyl, or hal ogen or
the group [err] in which R19, is hydrogen, Cl-Cl10 al kyl, C5-C8

cycl oal kyl , &é&g‘{al kyl or Cl0 aryl, R20 is hydrogen, Cl-QRErmpdsisbose -
C2-C17al kenyl cycl oal kyl, C7-Cl10 aralkyl or C8C 0 aryl, and t2 is 1
or 2, and, if t2 - 1. | R19 and R20 together.gdth the bridge nenber -N CO.
can aI SO form a rmno- or polynucl ear nitrogen-containing heterocycle and
in this case R19, is -CO or nethylene which is unsubstituted or
substituted by ene, C2-C5 al kenyl ene,
C6-C 0 aryl ene %ﬁg@h% rg%gmgbéqogt%g?réa@wéhexahydro C6-C 0 aryl ene,
R17 is Cl-Cl8al kyl, Ci- C18 aI koan hal pgen, C8-Cl10 aryl, CrCl0O aral kyl or
C5- C8 cycl oal kyl , and £ substituted in positions 1, 2 and 3
by C1-C5 al kyl, C1- C2- C9 al koxycarbonyl, H2ZNNCO-, SC2,
Cl- G5 al kyl sul ﬂm)onyl Re) radi cal of the fornula

in which
Ris and Rys, independently of one another, are hydrogen, Cy-Cysalkyl or Cs-Csalkoxy which
is unsubstituted or substituted by phenyl, or halogen or the group

~Rig

7a -CH N
(7a) N CO-(O)'z

in which
Rys is hydrogen, Ci-Ciealkyl, Cs-Cscycloalkyl, Cz-Cioaralkyl or Cg-Croaryl,

Rxo is hydrogen, Cy-Caalkyl, C2-Cysalkenyl, Cs-Cacycioalkyl, C-Cicaralkyl or Ce-Croaryl,
and :

tz istor2and,ifta=1,

Rye and Ry together with the bridge member -N-CO- can also form a mono- or polynuclear

nitrogen-containing heterocycle and in this case Ryg is -CO- or methylene which is
unsubstituted or substituted by C,-Csalkyl and

Rz is C-Csalkylene, C,-Csalkenyiene, Cg-Cioarylene or vicinally bonded di-, tetra- or
hexahydro-Ce-Cioarylene,

Ryz is Cy-Cyealkyl, C4-Cqealkoxy, halogen, Cs-Cioaryl, C;-Cycaralkyt or Cs-Cecycloalkyl, and
the ring B can be substituted in positions 1, 2 and 3 by C,-Csalkyl, C-Csalkoxy, carboxyl,
C2-Cqalkoxycarbonyl, H.NCO-, SO,-, C;-Csalkylsulphonyl, halogen or by the radical of the
formula



WD 96/.29302

PCT/ EP96/ 00959 =10-_[err]
The substituents RL9 and R20 with the neani ng of Cl-Cl0al kyl and
Cl- C20al kyl can be straight-chain or branched hydrocarbon radicals, for
exanple nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec- butyI

tert-butyl, pgat Lbsopentyl, tert-pentyl, n-hexyl, 2-et hyI %&75
n- heptyl , n-octy#},z,alngooctyl , h-nonyl, isononyl, n-decyl, (%S*

hept adecyl, octadecyl or eicosyl. If R19 aqy. R20 are CG ClO aryl then it
can be a nono- or bicyclic aromatic radical, for exanple phenyl or
napht hyl . As C7-d 0 aral kyl, R19 and R20 are, for exanple, benzyl,

phenet hyl, a-nethyl phenet hyl or ré - di net hyl benzyl . If RL9 and R20 are
C5- C8cycl oal kyl, it can be cycl ope | oheptyl, cyclooctyl or

pr éf erably cycl ohexyl . B2b.as Czp&ifal kenyl radicals are, for exanple,
vinyl, allyl, # )pr Qpey L pent enyl 2- hexenyl, 2-decenyl,
3,6, 8-decatrie yq or : adegenyl . Pref'erred benzotriazol e conpounds
are those of the formula~TerrN \n &hich R21 is Cl-Ci8al kyl or

preferably hydrogen, and R22 is Cl-Cl8#,kyl which is unsubstituted or
substituted by phenyl. For the benzotriazol e conpounds of the fornul ae

(7) and (8), thRek@difibhitoR M RE with RE heaRRG oPE.,-ORAMIKAfan’C3 B dikyl can be
straight-chain or branched hydrocarbon radicals, for example methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, tert-pentyl, n-hexyi,
2-ethylhexyl, n-heptyl, n-octyl, iscoctyl, n-nonyl, isononyl, n-decyl, n-dodecyl, heptadecyl,
octadecyl or eicosyl.

If Rys and R, are Cg-Cooaryl, then it can be a mono- or bicyclic aromatic radical, for example
phenyl or naphthyl.

As C,-Cyaralkyl, Ry and Ry are, for example, benzyl, phenethyl, c-methylphenethyl or
o, o-dimethylbenzyl.

if Ris and Rz, are Cs-Cacycloalkyl, it can be cyclopentyl, cycloheptyl, cyclooctyl or preterably
cyclohexyl.

Rz as C>-Cyralkenyl radicals are, for example, vinyl, allyl, 1-propenyl, 2-butenyl, 2—pentenyl
2-hexenyl, 2-decenyl, 3,6,8-decatrienyl or 2-heptadecenyl.

Preferred benzotriazole compounds are those of the formula

OH Ry

N
~
R N C,-C,qalkyl

21

in which

Rz is Cy-Cyealky! or preferably hydrogen, and

Ry, is Cy-Cisalkyl which is unsubstituted or substituted by phenyl.

For the benzotriazole compounds of the formulae (7) and (8), the foliowing may be
mentioned by way of example:
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v 11 -, 2- (2 -hydroxy:-5'- et hyl phenyllbenzottriazol e,
2' - hydroxy-5-tert-butyl phenyl )benzotri azol e,

(

(2' -hydroxy-3'-tert-butyl-5"-nethyl phenyl)-5-chl orobenzotri azol e.
(2 -hydroxy 3'-5"-di-tert-butyl phenyl)-5-chl orobenzotri azol e,
(2
(
(2'

- hydr oXyg, é 6zt octyl phenyl ) benzotri azol e, PCT/EPY6/00959
2' - hydroxy-3"-acryl oyl am donet hyl -5' - met hyl phenyl ) benzotri azol e,

- hydr oxy-3' -acryl oyl am domet hyl -5' - benzy{ phenyl ) benzotri azol e.
(2' - hydroxy-3' - but oxacet am donet hyl -5' - benzyl phenyl ) benzotri azol e,
2-(2' -hydroxy-3'5' di-tert anyl phenyl ) benzotri azol e, and

benzot 1 azol o BARTRHRRCSEmerREHOREREHSRI L0 1B B oun 1o be

UV- absor bi ng aeqz'frquroxyishenmwlphpayllbedmmomd in FR-A-1 195 307 or US-A-3

‘i oh  Rea i AR ACRR e f'@fpéiﬁ@@g'?'ﬂﬂﬁe%' By or ani no.  wher e

CI- G14 al koxy &42- hydfoxy'3u§sdht%ftlb pbsﬂYB 5’%{1!9’9%#"28%#91% fornula [err]
2-(2'-hydroxy-5'-tert-octylphenyl)benzotriazole,
2-(2-hydroxy-3'-acryloylamidomethyl-5'-methyiphenyl)benzotriazole,
2-(2"-hydroxy-3'-acryloylamidomethyl-5"-benzylphenyf)benzotriazole, '
2-(2"-hydroxy-3'-butoxacetamidomethyl-5'-benzyiphenyl)benzotriazole,
2-(2'-hydroxy-3'5'-di-tert-amylphenyl)benzotriazole, and
2-(2*-hydroxy-3',5"-di-tert-butylphenyl)benzotriazole.

2-
2-
2-
2-
2-
2-
2-

The benzotriazole compounds of the formulae_ (7) and (8) known to be UV-absorbing are for
the most part described in FR-A-1 185 307 or US-A-3 629 192.

The benzophenones (Q.) are compounds of the formula

Ry, ©O  OH
Il
i C
Ry R
R24

in which
R is hydrogen, hydroxyl, Cs-Ciaalkoxy, phenoxy or amino, where C,-Cisalkoxy can be
substituted by a radical of the formula '

OH (o] R
I »
C
(9a) 0 _
. A,
Rz‘

and/or an acyloxy radical,
R.. is hydrogen, halogen or C,-Csalkyl,
Rz is hydrogen, hydroxyl or C4-Csalkoxy, and



and/ or an acyl oxy radical, R24 is hydrogen, hal ogen or C1-C5 al kyl, R25
i 8 hydrogen, hydroxyl_or Cl-C5 al koxy, and . MD 96/ 29302  ___

PCT/ EP96/ 00959 -12- R26 i s hydrogen
or hydroxyl . Acyl is C -Chal kanoyl, for exanple formyl, acetyl,

propi onyl. acryloyl, nethacryloyl or benzoyl. The conpounds of the

formula (9) GRfeeResgd’ €Pared by processes known per such 3@5'\&35
descri bed, for exasr?gl e, in US-A-3 468 938, US-A-3 696 077 an‘gﬁ

064. The UV chronophores (Qb) enployed ag, para-ani nobenzoic acid
derivatives in |iposomes according to the invention are conpounds of the
formula [err] I n which R27 is hydroxyl, hal ogen, cyano, Cil-Cbal kyl,

Cl- Csal koxy, 15311 al I%ﬁm no or di -Cl1-C5 al kylamno, R26 is
hydr ogen or CI¥#€5 Vﬁgﬂge'"’ oY% R30, independently of one another, are
hydrogen or C1-C5 alkyl, and n2 is O, 1 or 2. Preferably, as W

Chr et Y GG b SRR W&B G iy nfBopyfer O

chronophor es (©@83oyhr e benzyl i denecarrphors They are of the formul a

The compounds of the formula (9) can be prepared by processes known per se, such as
are described, for example, in US-A-3 468 938, US-A-3 696 077 and US-A-4 638 064.

The UV chromophores (Qs) employed as' para-aminobenzoic acid derivatives in liposomes

according to the invention are compounds of the formula
o) _ O\Ra

(10) Ry .

in which

Rz is hydroxyl, halogen, cyano, C,-Csalkyl, C;-Csalkoxy, mono-C,-C;alkylammo or
di-C,-Csalkylamino,

Rzs is hydrogen or C-Csalkyl,

Rzs and Ra,, independently of one another, are hydrogen or C,-Csalkyl, and

m; is0,tor2 '

Preferably, as UV chromophores (Qs), structural elements are employed which are derived
from para-aminobenzoic acid or its methyl or ethyl ester. '

Suitable UV chromophores (Qs) are benzylidenecamphors. They are of the formula

(o)
SN



[err] WD 96/ 29302

PCT/EP96/ 00959 =13 - — __Eor. the
preparation of the |iposonbgenic UV absorbers according to the invention,

t he sui tabl e UV chronophores (QL)-(Q5), it in this case they are poorly

wat er - sol ubl e conpounds, are enpl oyed as aqueous di spersions.

Sui t abl e di spglovsBeseadents in this case are various conpoundcriEpedioesse aci d
esters or their salts of al kyl ene oxi de adducts, polystyrene sul phonat es,
fatty acid taurides, alkylated di phenyl eng, QXIde nono- or di sul phonat es,

sul phonat es of polycarboxyllc acid esters, or the addi tion products of 1

to 60, preferably 2 to 30, nol of ethylene oxi de and/or propylene oxi de

hor gani ¢ pof BbugPrenaretdn of neflpbbrRlheRlcAaV afecrharE BRRNG o8 ryonin, 89,
KOs byl et o et amte e ‘“““'sm‘ﬁfﬁ22°2‘é°°2¥]3'a¥“£‘?%??‘§iﬂyé’é' ’
2ondensat|on prgorﬁﬂ&?'sg %gtegflb?bg%?g%ﬁueoaﬂss rgﬁar?g agents and the Y

preparation of the UV absorber dispersions can be found, for exanple, in

EP- A-0 523 006Smtable E&gérehela ¥nts imsfeahé 8 VoG EHABUUAES, R clad B STRHFBRbir

according to the invention? [err]
salts of alkylene oxide adducts, polystyrene sulphonates, fatty acid taurides, alkylated

diphenylene oxide mono- or disuiphonates, sulphonates of polycarboxylic acid esters, or the
addition products of 1 to 60, preferably 2 to 30, mol of ethylene oxide and/or propylene
oxide converted into an acidic ester with an organic dicarboxylic acid, or an inorganic
polybasic acid, of fatty amines, fatty amides, fatty acids or fatty alcohols each having 8 to
22 carbon atoms or of tri- to hexahydric alkanols having 3 to 6 carbon atoms,
lignosulphonates and formaldehyde condensation products. Details of the dispersing
agents and the preparation of the UV absorber dispersions can be found, for example, in
EP-A-0 523 006.

Preferably, the following chromophores Q are employed according to the invention:

or

(7a)

R., Ris. Rie, Ry7 and B are in each case defined as in the formulae (2). (6) and (7).

As a rule, the organic radical W is an at least divalent alkylene radical which can be
interrupted, if desired, by a carbonyl, carboxylatc or ether group. W, in particular, is a



R2, R14, R16, R17 and B are in each case defined as in the formul ae (2),

(6) and’ (7). - As arule, the organic radical_Wis an_at |east dival ent

al kyl ene radi cal which can be interrupted, if desired, by a carbonyl,
carboxylato or ether group. W in particular, is a WO
96/ 29302 PCT/ EP96/ 00959

-14 - branched or preferably straight-chain oup
having 2 to g”cgg%on atons. The al kyl ene group pré#erégﬁi has
2 to 5 carbon atons. It is, for exanple, the,-CH2-;-CH2CH2-;

CH2- CH3 | | -CH2 CH

-CH2C- CH2-, -CH2-CH ;- CH2CH2CH2-; - CH2CH2CH2CH2-;

o oranchédPor eplorably swaighy spaip alyigne %&a@%ﬁ?m@fge@g .
- CH2( CH2) 8CH2 alkylene group preferably has 2 to § carbon atoms It i§, for example), the -CH.-; 'CHzCHz',
CH3 CH3 -CH2- (CO O CH2; - CH2-(CO) - CH2; - (CO O CH2- or

-the - CH=CH CH2- gr oup. CH,- tabl e hydrophilic radicals Z1 and
Z2 are preferably | ! (Za) a ni um or am ne compounds.
(Zb) phosphat e-GHygHbuNd sQHzC-CHg- . -CHoCH-Z6 YCdHOKyt AHCHeCHOad s,
(Zd) polyols, and (Ze) sul phate conpounds. They
formthe hydroph| lic head g?n?ups of the |iposonogeni c W absorbers
according to the i nvention. In these structural elenents, a
differentiation n be made between cationCle, (Za). ani oni c
((Zb), (Zc), (Ze‘lé? and neutral head grou sl S&Za) lzl

-CH-CH,-CH,- ; -CHa-CHCHz i G 2-0- -CHz(CHz).C > -CHz(CHz).CH,- ;

-CH{CO)O-CHz; -CH-(CO)-CH,; -{CO)O-CH;- or -the -CH=CH-CH2-group.

Suitable hydrophilic radicals Z, and Z, are preferably
- (Zs) ammonium or amine compounds,

(Zs) phosphate compounds,

{Zs) carboxylate compounds,

(Zs) polyols, and

(Z.) sulphate compounds.

They form the hydrophilic head groups of the liposomogenic UV absorbers according to the
invention. In these structural elements, a difterentiation can be made between cationic (Z,),
anionic ({Zy), (Ze), (Z.)) and neutral head groups ((Z.) and (Z))-

Suitable cationic ammonium compounds (Z,) are, in particular, mono- or
di-C,-Csalkylammonium compounds, which can be modified by further substituents. The
following groups may be mentioned by way of example:



Sw tabl e cationic amoni um conpounds (Za) are, in particular, nono- or
whi checan-be-nndified by- _f_ur_t-h&

substi tuents The fol I ow ng groups may be nentioned by way of
exanpl e: WO 96/ 29302 _

PCT/ EP96/ 00959 -15- [err] Sui t abl e
neutral am neygQ ds are, for exanple, the groups [ er plerapoddossd) €

phosphate groups Zb are, in particular, conpounds which are derived from
mono- and di esters of phosphoric acid. The p{ypsphorus conpounds are in this
case usually used in the formof their sodiumsalts. The carboxyl ate
compounds (Z) are derived fromlower nmono- or dicarboxylic acids and are

| i kewi se usually used as so m sal ts. H, Sui t abl e pol yq-j,.p bze) are, for

exanpl e, the fol 1S ng CO_EP,ﬁﬁJhdS :[err  GH,-GH,-GOOH . cH—“-—O- .

| CH:, —rin—cn3
Gt
or —N™—(CH,),-OH
CH,
Suitable neutral amine compounds are, for example, the groups

CH,

| | \ 0 \
—N—CH, ; —N—CH, ; N—CH——< or N
s IR / _\—oa

Suitable phosphate groups Z, are, in particular, compounds which are derived from mono-
and diesters of phosphoric acid. The phosphorus compounds are in this case usually used
in the form of their sodium salts.

The carboxylate compounds {Z:) are derived from lower mono- or dicarboxylic acids and are
likewise usually used as sodium salts.

Suitable polyols (Z,) are, for example, the following compounds:

—o-—cn, | CH,-OH
(12a) OH . (12b) —o-cHz—I-cnon;

CH,OH

x1=1.2.3oder4

‘ .
o OH
(12¢c) o ; (12d) A :and
HO OH HO o— "
| HG oH HO OH
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PCT/ EP96/ 00959 — -16- HO
(12e) HO - OH The sul phate corrpounds (Ze) are der| ved
from al kyl sul phates which, if desired, can also be further substituted.
Sui t abl e sul phate groups are primarily the sul phate ion, [err]

Dependi ng on | tartl ng conpounds are used, the head gr xd £€)
‘can Si rmltaneous?y formthe unit -WZ1 or -WZ2- with the organic radical
W The | i posonpgeni c U absorbers accordgng to the invention can be
prepared by nethods known per se. As a rule, they are prepared by a
systemati c sequence of reaction steps known per se, such as condensati on,
al kyl ation, esterification, hydrolysis etc.. Details for carrying out the
reactions can be t n from nonogr aphs for orgam c synthesis, such as J.
Mar ch, Advanced Or gahi try, 2nd Edition, McGawH Il, New York,

1977. The (188 oduct\ o he hydr ophobi c radl cals A can be carri ed out
in-very different wa 0 exanpl e by etherification of the phenolic OH
group of the WV chro?‘dﬂ)horé"'{c Exanpl es 1, 2, 5 and 7) or by reaction
of an acid chloride with a | ong-chain dial kyI amne (cf. Example 4). A
multiplicity of reactions are |ikew se suitable for the introduction of the
hydr ophi | i ¢ hek sulmlam.mnp‘gundm(za)mdaa'vedfmmalkyl sitipbate&which| iedesired, anaiso be

(quaterni zati ' pwever,
can al so be i (r? )(he uce%' SI nu Qﬁﬁﬂg;’s&?pét,@ﬁédggr&r%ﬁ@ﬁ%ﬁﬂh?gg@pﬁ%ﬂmﬁtse “This is
achi eved, for exarrpl e, by opening a suitable acid anhydride using a fatty

al cohol (Exa"mﬁ:e?gmgfon th&fé’taﬁﬂ? Ebrﬁbﬁxﬁﬂé!reoééﬁ%éfﬂa& bieg Aﬁ@(ﬁlzgeg én

compounds are tho the formu err in \
hydr ophobi ¢ r sdfglianeously yormjthe H"'U\W'@h% d¥ith the organiciradiegl Wor gani ¢

radi cal .

The liposomogenic UV absorbers according to the invention can be prepared by methods
known per se. As a rule, they are prepared by a systematic sequence of reaction steps
known per se, such as condensation, alkylation, esterification, hydrolysis etc.. Details for
carrying out the reactions can be taken from monographs for organic synthesis, such as
J. March, Advanced Organic Chemistry, 2nd Edition, McGraw-Hill, New York, 1977,

The introduction of the hydrophobic radicals A can be carried out in very different ways, for
example by etherification of the phenolic OH group of the UV chromophore (cf. Exampiles 1,
2, 5 and 7) or by reaction of an acld chloride with a long-chain dialkylamine (cf. Example 4).
A muttiplicity of reactions are likewise suitable for the introduction of the hydrophilic head
groups Z, such as can be seen from Examples 1 and 2 {(quaternization). With a suitable
reaction procedure, A and Z, however, can also be introduced simultaneously, i.e. in one
reaction step. This is achieved, for example, by opening a suitable acid anhydride using a
fatty alcohol (Example 6).

Very particularly preferred liposomogenic compounds are those of the formula

(13) (A (@pWils @),

in which

A, is a hydrophobic radical,
Q is a UV chromophore,
W is an organic radical,
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-17- ¢+ 71 is a hydrophilic radical Ll _is a nunber from1 to 4 p Ls
lor 2 q is1to3, rl islor 2 and S2 is 1 to 3. Furt her nore,
preferred conpounds are those of the fornula [err] in which A2 is a
hydr ophobi ¢ radical, A2 Is a W chronophore, W is an organic radical,
Z1 is a hydrg@vshégezradical, n2 is 1 or2, p is 1 or 2 q],c.ﬁ%,' o005 3
r2z is 1 or 2, and s is 1 or?2. O the |iposonpbgeni c W absorbers

according to the invention which as a U chrgnophore contain a structural
el ement of a cinnamc acid derivative, the conpounds of the formula
[err] are preferred in which WL is a radical of the formula

Z, is ahydrophilic radical,
n, is anumberfrom1to4,

p istor2
qQ is1to3,
rn istor2 and
s istto3.

Furthermore, preferred compounds are those of the formula

)W)l 243,

(14}

in which

A; is a hydrophobic radical,
Q is a UV chromophore,.
W is an organic radical,

Z, s a hydrophilic radical,

n, isfor2,
p istor2
q isito3,

) is 1 or 2, and
s istor2.

Of the liposomogenic UV absorbers according to the invention which as a UV chromophore
contain a structural element of a cinnamic acid derivative, the compounds of the formula

Fzo
gy T
R (),

are preferred in which
W, s aradical of the formula
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-*18 -‘[err] R29 is hydrogen. Cl-C4al kyl o_r___CN___RSO and R31,. .

i ndependent |y of one another, are Cl1-C5 al kyl, hydroxyl, hydroxy-C C5 al kyl
or carboxyl, R32 is Cl1-C5 al kyI , hydr oxyI : hydr OoXy- Cl- G5 al kyl . carboxyl or
a radical of the fornula (15a), Al and A2, independently of one another,

are hydrogen Cl4al koxy radical, where one radica

C10- C14 al koxy r%@ﬁ%gT X is a halogen atom q is a nunbeFﬁkﬁgﬁﬁﬁﬁto 4,
and w is Oor 1, or conpounds of the formyg [err] in which R29 is
hydrogen, Cl-C4alkyl or -CN, R is hydrogen, Cl C4al kyl or Cl1-C4al koxy, Al
and A2, independently of one another, are a Cl0-Cl4al koxy radical, Wis a
C2- C4al kyl ene radical which, if desired, is interrupted by an -Q(CO) -

group, and Z1 and Z2, ifngdependently of one angther, are the radical of a
Cl- C3carboxylic acid, rn1 iRdependent | y of one another, are 0, 1 or
2, nl1=n2=0 not being additi |nctpdeﬁ}5 2 is 1 or2. Preferred

| i posonogeni ¢ {#Bapbsor Qer [ vention, which have a

triazine radical as a 0arethoeof the fornul a

chr onophor e.

Rz is hydrogen, C;-C.alkyl or -CN,

Ry, and Rsi, independently of one another, are C,-Csalkyl, hydroxyl, hydroxy-C,-Csalkyl or
carboxyl,

Rs: is Cy-Csalkyl, hydroxyl, hydroxy-C;-Csalkyl, carboxyl or a radical of the formula (15a),
A, and A,, independently of one another, are hydrogen or a C-C.alkoxy radical, where
one radical is always a C,o-Cisalkoxy radical,

X is a halogen atom,

q is a number from 2 to 4, and

w isOor1,

or compounds of the formula

2) l'z(At)n

2

1

rz
(16) Reo O—wW—2,
(A _

o

in which

Rz is hydrogen, C,-C.alkyl or -CN,

R' is hydrogen, C,-Cialkyl or C,-C,alkoxy,

A, and A,, independently of one another, are a C-Cialkoxy radical,

W is a C,-C,alkylene radical which, if desired, is interrupted by an -O{CO)- group, and
Z, and Z;, independently of one another, are the radical of a C,-Cscarboxylic acid,

n, and n,, independently of one another, are 0, 1 or 2, ny=n,=0 not being additionaily
included. and

. istor2

Preferred liposomogenic UV absorbers according to the invention, which have a triazine
radical as a UV chromophore, are those of the formula



WO 96/ 29302 _ PCT/ EP96/ 0959
[ ered— : R-which Al __is—a-tadical—of the formilafers]

and t3 and t4, independently of one another, are a nunber from5 to 13.
Preferred |i posonpbgeni c UV absorbers according to the invention, which have
a benzyl i denecanphor as a UV chronophore are those of the formula [err]

or the fornul gyd &idodoz PCT/EP96/00959
-19-

A,

QL
% f
(17 NH N7 HN

in which

A; is aradical of the formula

CH,) -C!

e

(17a) . or the formula
(GHZ)';CH,

(17b) O-(CHy), -CHg

and
t; and t,, independently of one another, are a number from 5 to 13.

Preferred liposomogenic UV absorbers according to the invention, which have a
benzylidenecamphor as a UV chromophore are those of the formula

ra
(18a) o O=A,
x 0-A,
or the formula
zl
\W ?‘
(18b) (o} NG

in which



i n which WD 96/ 29302
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and A2, Wand Z1 are as defined in fornmula (1). The |i posonbgenic W
absor bers according to the invention are preferably suitable as sunscreen
agents in cosnetic preparations. The invention therefore further relates

to a cosneti Quib@deags2t i on,” conprising at |east one conpoundp@f Wneral
formula (1) and cosnetically tol erable excipients or auxiliaries

cosnetic conposition according to the invepppon contains 0.1 to 15,
preferably 0.5 to 10, % by weight, based on the total weight of the
conposition, of a Iiposonngenic W absorber and a cosnetically tolerable

auxiliary. %d%oﬁﬁf‘gﬂdfzo aéfwégﬁrh{oﬁﬁu'ggyprepar ed by physical m xing

of the Irposorrdgenr er W iliary by customary nethods,
for exanple by sinply strrrrng together the two materials. The cosnetic

pr epar at i on acgighdindgnic\Sy BEUSANE St Rané ivBhIcH'aPé pferdy Gl O'

or. oil-in-water as an ol otion, as” a vesicul ar
di spersion of SHRSGTERN agels '"ﬁW?‘!?rﬂ’@Pﬂ!ﬂﬁmﬁphl lic lipid, as a gel, solid
stick or as an aerosol fornul ation. a water-in- orI or orl-rn wat er

emul sion, the cosnetically tolerable auxiliar referably contains 5 to 50
% of an oi | pﬂa'gé""eﬁ"‘?’meéefr?é‘fm‘&ﬁ’%QQM%EHWB"%"W@FQMF@”MT he

oi | phase can compbiindofthe gereriltionmiul(1y and tosmbtically tolefable exipidts o auxiliaries.
formul ati ons, such as one or nore hydrocarbon oils, a wax, a natural oil,

a silicone 0|I a fatty acid ester or a fatty al cohol. Preferred nono- or
pol yol s are et'lflnarmbmeﬁcsmnmsﬂinolapcqndmg);d ﬂaem\ghymmomdim@d &nt5, greferably 0.5 to
gl ycerol and Sl%rboﬁﬂv

conventional | y "tan bee'ﬂ e%%% e cos hY‘@hﬁF rﬁﬁ?ﬁfb MRS @"gg'"%"d‘é"‘t‘o t he
i nvention, fo@beqmwa)mﬂ!ﬁtl%ﬂde@mmww esters of natural

derivatives, such as pol yet hoxyl ated esters of hydrogenated castor oil, or

a silicone :
The cosmetic composition can be prepared by physical mixing of the liposomogenic UV

absorber with the auxiliary by customary methods, for example by simply stirring togsther
the two materials.

The cosmetic preparation according to the invention can be formulated as a water-in-oil or
oil-in-water emulsion, as an oil-in-oil aicohol lotion, as a vesicular dispersion of an ionic or
non-ionic amphiphilic lipid, as a gel, solid stick or as an aerosol formulation.

As a water-in-oil or oil-in-water emulsion, the cosmetically tolerable auxiliary preferably
contains 5 to 50 % of an oil phase, 5 to 20 % of an emulsifier and 30 to 90 % of water. The
oil phase can in this case contain any oil suitable for cosmetic formulations, such as one or
more hydrocarbon oils, a wax, a natural oil, a silicone oil, a fatty acid ester or a fatty aicoho!.
Preferred mono- or polyols are ethanol, isopropanol, propylene glycol, hexylene glycol,
glycerol and sorbitol.

Any emulsifier which can be employed conventionally can be used for the cosmetic
formulations according to the invention, for example one or more ethoxylated esters of
natural derivatives, such as polyethoxylated esters of hydrogenated castor oil, or a silicone
oil emulsifier such as silicone polyol, a free or ethoxylated fatty acid soap, an ethoxylated
fatty alcohol, a free or ethoxylated sorbitan ester, an ethoxylated fatty acid or an
ethoxylated glyceride.



oil emulsifier such as silicone polyol, a free or ethoxylated fatty acid
soeap. an ethoxylated _fatfy alcohol, _a free or ethoxylated saorbitan ester

an ethoxylated fatty acid or an ethoxylated glyceride. W)
96/ 29302 '

PCT/ EP96/ 00959 - 21 - The
cosnetic formy, ;é',ﬂgozcan al so contain further conponents SUChiéﬁEPmoass
emol lients, enulsion stabilizers, skin noisture retainers, skin tanning
accel erators, thickening agents such as xabDblpan, noisture retention agents
such as glycerol, preservatives or fragrances and colorants. The
cosnetic fornul ations according to the invention are distinguished by

xcellent prot-getion.6 h‘ﬂﬁla@%aﬁ%ﬁi&nm AR r&%ﬁoﬁ%ﬁ@%ﬁ% fs}c\%&g[l) 8% emujsion
gunllghtwth,ﬂl‘{(’%@sam I'ne,  safer anHlné)o I'N. r ?/"',"H?é
cosmeti ¢ preparsiatilizess, slio owititurg retainetseskimtapning accelerators: thickeniag agents such as
vash- f o t 32559(%.3@5@%%?%%93&&9 86t Such as diycaFRR! dreseNatiPeS O RhdridEs Bha  NE
Bi's{ 2- [ 3- ( 4- do@lf@MSy pheny! } acryl oyl oxy] et hyl } di met hyl armoni um

nmet hyl sul phate or iodide [err 10l1la X=CH3SO»4 (101b X=I

The gregalroat i on, of | 4- :Dodégz%l o]@g‘%i nnarg ¢ a%i(d [ s),car ri ed out gccor%:li ng to
general Iy kno r°8§'é‘§§"e_ npya d’@ﬂ@@f ‘g 4t SF“VQT'HQ%‘F’EWB@HMQW' th

mal oni ¢ aci d orprétgctionas theckiuntdn skinaguinst thediafimiul &éffect| orumlight WithatdRe sahé time,
colourless cr yssta?elrianrr]lﬁivgeof?hensﬁ(lirg. 'Wogegvce)},%e gsmleﬁg preparations according to the invention

are extremely wash-resistant when applied to the skin.

(101) N

(101a)  X=CH,SO,
(1010} X<l

The preparation of 4-Dodecyloxycinnamic acid is carried out according to generally known
processes by condensation of a 4-alkoxybenzaldehyde with malonic acid or by reaction of
coumaric acid with dodecy! bromide. The colourless crystals have a melting point of 158-
158 C. The corresponding acid chloride is obtained almost quantitatively therefrom by
reaction with oxalyl chloride in benzene (18 hours, room temperature).

28.1 g (0.08 mol) of 4-dodecyloxycinnamoyi chloride are initially introduced in 150 ml of
chloroform and, with stirring and cooling at room temperature, treated first with 4.1 g



159 C. The corresponding acid chloride is obtained al nost quantitatively

t heref rom by reaction_ w th oxalyl chloride in _benzene (18 hours, room

t enperature). 28.1 g (0.08 nmol) of 4-dodecyl oxyci nnanoyl chloride are
initially introduced in 150 m of chloroformand, with stirring and cooling

at roomtenperature, treated first wwth 4.1 g WO 96/ 29302

PCT/ EP96/ 0095 T oo 4
mol ) of trietﬁ'ﬁ’a"r%”r?é, then with 5.0 g (0.04 nol) of Ferprsdibed

N- et hyl di et hanol ami ne.. The mixture is addigsi.onally stirred for about 4
hours and cooled to 10 C, and the reaction solution is added dropwi se to
250 m of chloroform which has previously been saturated wth NH3, to

cvaporat ed o G EALS! BHRAERHE: Peh ith o0 G b BV RlpgnS e 21

chr onat ogr aphymixtiré iscadditignaily stived tonaboeutidchours 81 ®pledTih 40w, ahd theges8&ioko of

t heory. For ' i‘ﬁ‘g’"f ' bRintathrin &his hl ne
and reacted at® h%v%ﬁht 'érr%{aa%'}’ |6‘arﬂm(?lfj Elt%?*g?u ngll' %%ﬁ{x‘?%ﬁ?%ﬁfgﬁ@ﬁ%% or
met hyl i odi de withiNH,, i libesgte dhe baseoTine susprasienisfiltered dwice theouabrhivfloGandn i s
free of starti | ' r el I A |
and treated v CAPSPAE o Bhneks i chldd dihg o G Bl By b e el dhepr TS
washed with cgshitoluene/ethanol 85:5) Thewiaidis §3f4 ofitheoty. at 40 C. The '
guat erni zati on proceeds alnost quantitatively. WV spectrum (10[err] M
ethanol): [err = 313 nm h‘gerr = 53,500 M [err,%, clge{zerr% Exanpl e 2:
{2-] 3- (3, 4- Bi sEuQuatepizationHoR AmnEE Jnitally itserucad jy folyepeap F%ﬁ%)@%t’ﬁw
- 1oggwm u \T—E I fAgflaf&mourlt®f dimethyl sulphate (=101a) or mekhyd fdide (£Y61Q). After 3 hours, the thin-
( oo (Y= yer chromatogram is free of starting material. The mixture is evaporated to dryness in
vacuo and treated with acetone to crystallize it. The colourless crystals are washed with
~ acetone, then with hexane, and dried at 40 C. The quaternization proceeds almost
quantitatively.

UV spectrum (10 M; ethanot): Amex = 313 M emax = 53,500 M'cm’™

NANAANAANAN N NN INNN
VA VAV A Ve Ve Vel

(102a):  (Y=0)
(102b):  (Y=NH)

The preparation of 3.4-bis-dodecyloxycinnamic acid and the corresponding acid chloride is
carried out in analogy to the process described in Example 1. To esterify and liberate the
amine base, reaction with 2-dimethylaminoethanol is likewise carried out analogously to
Example 1.



The preparation of 3,4-bis-dodecyl oXyci nnam ¢ aci d and the correspondi ng
acid chloride is _carried out in analogy.to.the-process descr-bed—+

Exanple 1. To esterify and liberate the am ne base, reaction with

2-di net hyl am noet hanol is Iikew se carried out anal ogously to Exanple 1.
WD 96/ 29302

PCT/ EP96/ 009 - PETEP96/009SHNE
guat er ni zat i g&%ﬁ’?‘h’"ﬁ- bronoethanol is carried out in toluene at 100 Cin
t he course of 12 hours. The crude product_gfn be further purified by
washing with acetone and subsequent coI um chr omat ogr aphy. w
spectrum(lO[err] M ethanol) [err] =328 nm [err]= 19,500
Merr]cnierr]

{2-[3-(3, 4-Bi sIB%&E@?T%@Q%&'H??)"&%’PWB?MH%6’1‘*5‘[%!’5‘°'C‘§"?19‘d‘r°8x‘§é‘t‘ﬁ3F?‘Hs?rgi h
yl-  anmmoni u mﬂz hedis(Ehe crudd prodagtivah beifurthet pulifies! byovasbingavithaicetane aedl out
following the ocess .d le 2. | nstead of the
esterification, ?%&E?qt(?ﬁﬁ‘ﬁ‘;n c?wgo&rr:él eﬁﬁmw th 2-di met hyl am noet hyl am ne to
give- the am de. The product can be purified by triturating with acetone

and recrystal lrr%#‘ @E%‘hﬂb@ 25)}{",5%Umdojﬂfﬁr] M et hanol):

[err] = 321 n err] Exarrp e 4.

2. 4-Bi s[ (4-carboxyl)anili no] 6- di octadecyl am no-s-triazine (sodiumsalt)

Lerr] ample 3: {2-(3-(3 4-Bis-dodecyloxyphenyliacryloviaminolethyi}-(2-hvdroxyethyl)dim
ammonium bromide

The synthesis of this compound is carried out following the process described in Example 2.
Instead of the esterification, reaction is carried out with 2-dimethylaminoethylamine to give
the amide. The product can be purified by triturating with acetone and recrystallizing from
methanol.

UV spectrum (10°° M; ethanol): Amax = 321 M &max = 19,500 M'em’

(104) ?

Na+ © ©

18.5 g (0.1 mol) of cyanuric chloride are initially introduced at 0-5 Cin250mlofa
dioxane/water (9:1) mixture. 16.5 g (0.1 mol) of ethyl 4-aminobenzoate is introduced with
stirring and the temperature is allowed to climb to 15 C, the pH falling to 0.5. The white
suspension is adjusted to a pH of 8.0-8.5 using 30 % NaOH and treated with a further
equivalent of amine. It is diluted with 250 ml of dioxane/water and heated to 90 C, the pH
being kept at 8.5 by automatic metering-in of NaOH. After 4 hours, the solid is filtered off
with suction and washed with dioxane, water and methanol. The crude intermediate is



18.5 g (0.1 nol) of cyanuric chloride are |n|t|aIIy I ntroduced at 0-5 Cin
250 m of a dioxanelwater (9:1) mxture. 16.5 g (0.1 mol) of ethyl _._.

4- am nobenzoate is introduced with stirrlng and the tenperature is
allowed to clinb to 15 C, the pHfalling to 0.5. The white suspension is
adjusted to a pH of 8.0-8.5 using 30 % NaOH and treated with a further

equi val ent o Is diluted wwth 250 m of dioxane/ te{,m%g@ag@at ed
to 90 C thek‘()ﬁi;r('l gozlng kept at 8.5 by automatic netering- :Aﬁio . After
4 hours, the solidis filtered off wi th sygtion and washed wi th di oxane,

wat er and methanol. The crude internediate is - WD 96/ 29302

PCT/ EP96/ 00959 -24 -

A il
and 1.83 g (0. mcnm) of 4-dinethylaminopyridine are initially

I ntroduced in 70 mM of DWVF and treated at 60 Cwth 8.3 g of

di oct adecyl am ne, di ssolved in 30-m of chloroform The m xture is
stirred at 1006.63§d.035 moliok thedntgrmediata and 1.83@ (Q:015malkot Brdimethaminogyridine

evaporated to gpYdifdy thBBﬁod"tﬁﬁ '76(‘5\@ of QN@QrfdftFéa% éﬁ"eb*b with 813 i dloctadecylamme.

tol uene/ et hyl acetateée : 20) pur| col unm chr omat ogr ap a/ l'1ca
gel) (yield: digsolyegin m‘/&’b‘F”Q’H@HP hedBP‘B’l‘]‘? |s€s§ged fk1go %iﬂ'@r'}"“’s- an ﬂ’@rh"' '
hydrolysis, thelsiohyd fileécPand év jgatedabuwnegé TR vésidlel @emcﬁdmaww

T oo " ol acoiin 6hof ey ok e b i

quantitativel y4,5 g,%%bf&wwy,rdolmﬂé&[, auxy estér).et hanol ): [err] 301 nm [err]
= 60,000 Merr]cnferr] Exanpl e 5:

Mono{ 3-[ 3- ( 3, 4- bi s-dodecyl oxyphenyl ) acryl oyl oxy] - 2- hydr oxyproryl }

2. 3- di acet oxy sEardiydmiysis, the gyl egter is initially introduced in an ethanol/NaOH mixture and heated

at reflux for 2 hours. The gelatinous precipitate is filtered off and washed with acetone.
Hydrolysis takes place almost quantitatively.

UV spectrum (10°° M; ethanol): Amex = 301 MM emax = 60,000 M 'em™

The preparation of 3,4-bis-dodecyloxycinnamic acid and of the corresponding acid chloride
is carried out analogously to the process described in Example 1. The monoglyceride is
obtained therefrom in almost quantitative yield following a procedure of Watanabe et al.

(J. Med. Chem. 1980, 23, 50-59) by esterification with isopropylideneglycerol and
subsequent removal of the protective group with boric acid.

A mixture of 5.91 g (0.01 mol) of monoglyceride and 2.16 g (0.01 mol) of diacetyltartaric
anhydride is heated at 120 C for 2 hours under protective gas. The glassy crude product
can be purified by column chromatography (silica gel; toluene/acetone 8:2).

UV spectrum (10 M; ethanol): Amax = 328 NM  &max = 17,400 M'cm’™



The preparation of 3, 4-bis-dodecyl oxyci nnam ¢ acid and of the correspondi ng
acid chloride Jis.carried out analogausly.ta the process descrihed.in

Exanpl e 1. The nonogl yceride is obtained therefromin al nost quantitative

yield follow ng a procedure of Watanabe et al. (J. Med. Chem 1980, 23,
50-59) by esterification with isopropylideneglycerol and subsequent
removal of theygbgiesgsti ve group with boric acid. A m Xt Ur geprposndossd

(0.01 nol) of nonoglyceride and 2.16 g (0.01 nol) of diacetyltartaric
anhydride is heated at 120 C for 2 hours undeg.protective gas. The gl assy
crude product can be purified by colum chromat ography (silica gel;

t ol uene/ acet one 8: 2). WV 'spectrum (10[err] M ethanol): [err] = 328 nm
[err] = 17,400 Merr]cnierr] W) 96/ 29302

PCT/ EP96/ 00959 - 25 -

Exanpl e 6: 1- Dokkample 6:1-Bodst ' ) yhaeryloy suctinateci nate [err]
The preparation of 4- dodecyl oxyC| nnam)yl chI ori de is carri ed out as
described in Exanple 1. 30.9 g (0.088 of acid chloride are initially
introduced together with 5.36 g (0.04 nol) DL-malic acid and 100 m of
chl orobenzene and heated to 130 C under inert g&s. After stirring for 2
hours, evolution of HCl is conplete. 7.7 g (0.04 ) of 1-dodecanol,

di ssolved in 10 m of chl orobenzene, are then added pwi se and the

m xture is stirégg reflux for a

o
/
o—-< :>——J o o
The preparation of 4-dodecyloxycinnamoyl chloride is carried out as described in
Example 1.

30.9 g (0.088 mol) of acid chloride are initially introduced together with 5.36 g (0.04 mol) of
DL-malic acid and 100 mi of chlorobenzene and heated to 130 C under inert gas. After
stirring for 2 hours, evolution of HCI is complete. 7.7 g (0.04 mol) of 1-dodecanol, dissolved
in 10 mi of chiorobenzene, are then added dropwise and the mixture is stirred at reflux for a
further 3 hours. After cooling, the precipitate is filtered off with suction, washed with toluene
and hexane and dried at 80 C in vacuo. The crude product can be purified by column
chromatography (silica gel, toluene/acetone 80:20). The yield is 15.2 g {62 % of theory).

UV spactrum (10 M; 6thanol): Amec= 311 MM &mes = 27,300 Mcm’®



further 3 hours. After cooling, the precipitate is filtered off with
suction; washed with toluene and hexane and dried at_80 C in vacuo._The.
_crude product can be purified by colum chronmat ography (silica gel,

t ol uene/ acetone 80:20). The yield is 15.2 g (62 % of theory). UV spectrum
(10[err] M ethanol): [err] = 311 nm[err] = 27,300 Merr]cnferr]

WD 96/ 29302

PCT/ EP96/ 00958 © 2629302 26 - TCTERRAOMR <

Bi s{2-[ 3- (4-dodecyl oxyphenyl ) acryl oyl oxy] et gyl } am noacetic acid [err]

26.7 g (0.075 nol) of 4-dodecyl oxyci nnanoyl chloride (preparation see
Exanple 1) and 4.9 ¢ (0 03 nol ) of N, N-bls(hydroxyethyl)egC|ne are wel |

m xed and sl ow al, 0 I 0 L Abq .C the batch

becones stirr &

I s conplete. After goaqll 00 m ofo
the m xture is heated under reftlux tor
and purified by colum chromatography ( © tol uene/ acet one 80: 20).

The yield of the strongly hygroscopic product 3.1 g (13 % of theory).

UV spectrum (J‘ﬂ{;g(r] M ethanol): [err] 313 nm™~ e LT >N 280300
I\/[err]crr[err] anple 8: 1-{2-[3-(4- I\/bt hoxyphgny&L,)/olcryl oyl oxy] et hyl }

2-dodec- 2-enyl succi nate (triethanol am ne_sal t)
E j/ s £o
NN TN

26.7 g (0.075 mol) of 4-dodecyloxycinnamoy! chloride (preparation see Example 1) and

4.9 g (0.03 mol) of N,N-bis(hydroxyethyl)glycine are well mixed and slowly heated to
130-140 C under inert gas. Above 80 C, the batch becomes stirrable and evolution of HCI
occurs. After 4 hours, the reaction is complete. After cooling, 100 ml of acetone/water (85:5)
are added and the mixture is heated under refiux for 2 hours. It is evaporated to dryness
and purified by column chromatography (silica gel, toluene/acetone 80:20). The yleld of the
strongly hygroscopic product is 3.1 g (13 % of theory).

“tne reaction
ace] one/ wat er (95 5) are added and
It is evaporated to dryness

UV spectrum (105 M; ethano!): Amax = 313 1M Emax = 29,300 M'cm™

2-Hydroxyethy! 4-methoxycinnamate is prepared by methods known from the literature
(esterification).

9.0 g (0.04 mot) of 2-hydroxyethyl 4-methoxycinnamate and 10.6 g (0.04 mol) of
2-dodecenylsuccinic anhydride are dissolved in 50 ml of toluene and stirred at 100-110 C.
After 6 hours, the thin-layer chromatogram shows almost quantitative conversion. The
mixture is cooled to 55-60 C and treated with 5.35 g (0.036 mol) of triethanolamine. It is



[err] 2- Hydroxyet hyl 4-methoxyci nnanate is prepared by methods known from

the listerature (esterification). . f 2- hydroxyethyt

4- met hoxyci nnamate and 10.6 g (0.04 nol ) of 2-dodecenyl succinic anhydride
are dissolved in 50 m of toluene and stirred at 100-110 C. After 6 hours,
the thin-layer chromatogram shows al nost quantitative conversion. The
mxture i s CoRpYEhdspr 55-60 C and treated with 5.35 g (0. 036 welrErsdoosss
triethanolamne. It is WO 96/ 29302

PCT/ EP96/ 00959 -27- -27 -
additionally stirred for 6 hours and the solvent is renoved in vacuo. 24.9
g (97.7 % of theory) of the lightly coloured, highly viscous product are
obt ai ned. X i — Fler. &
e N err C%@@fﬁ;&&%@%ﬁéﬁ%%%m Nnt is rbRbidd i vga%. B8 d @Y 71% of

- {[ 1- Hydr oxy- 2 tf{edry)eohthe:lighthy enlgured, dighlyisapus prodyctare peiRiped: y1 ) ] phenyl }

2- dodec- 2-enyl auccinate [err]

UV spectrum (1 05 M; ethanol): Amex =312 M Emax = 26,400 M'om™

2-Benzotriazol-2-yl-6-t-butyl-4~(4_-hydroxybixtyl)phenol is prepared according to methods
known from the literature.

8.5 g (0.025 mol) of 2-benzotriazol-2-yl-6-t-butyl-4-(4-hydroxybutyl)phenol and 6.9 g

(0.025 mol) of 2-dodecenylsuccinic anhydride are dissolved in 100 mi of toluene and stirred
under nitrogen at 100-110 C. After 18 hours, the thin-layer chromatogram shows almost
quantitative conversion. The solvent is removed in vacuo and the residue is purified by
column chromatography (toluene/ethyl acetate = 9:1; silica gel 40 x 5 cm). 5.4 g of a lightly
coloured, highly viscous product are obtained (36 % of theory)

UV spectrum (10°° M; ethanol): Amex = 340 M £max = 14,500 M'cm”



2-Benzotriazol -2-yl -6-t-butyl -4-(4-hydroxybutyl)phenol is prepared
accordi'ng to nethods _known fromthe literature. 85 g (0.025_mol)_.of
2-benzotriazol -2-yl-6-t-butyl-4-(4-hydroxybutyl)phenol and 6.9 g (0.025
nol ) of 2-dodecenyl succinic anhydride are dissolved in 100 m of tol uene
and stirred under nitrogen at 100-110 C. After 18 hours, the thin-Iayer
chromat ogr am w@@gBesgs NSt  quantitative conversion. The soly Ephm*ﬁméﬁnnved
in vacuo and the residue is purified by col utm chr omat ogr ap
(toluene/ethyl acetate = 9:1; silica gel 40,x 5 cn. 5.4 g of a lightly
col oured, highly viscous product are obtalned (36 % of theory) )Y}
spectrunl(lo[err]Nl ethanol): [err] = 340 nm [err] = 14,500 Mcnferr]

WD 96/ 29302

PCT/ EP96/ 009548 examples: -28-  Use
exanpl es: Exanple 10: a. Preparation of |iposones 1-5 g of the
conpound of t In{ a (10l1a) (preparation cf. Exanple 1) are dissolved in
100 m of Nnﬁﬁv&&ﬁﬂrol [ done (NMP). This solution is then added dropw se
to 900 m of : 368 sol utlon or injected using a syringe,

| bei ngs & of B tor | Lap |
concentrat ed 10 égfﬂg?ﬂﬁm"’ HBinl (101 3Pt SRR S0 BRETRAR | ©
(Utrasette, 3R8MiatiN-restBylpyrrolidone(MMR)Ehis P?JBWH%@%@“Q:G’P%E&N%@I of
concentrat ed io® 9%-akflediis N&GI soRAiY® BF m]e&ter&Giﬁg lal é?ﬂﬁ?é fipGRoRiea Bemg idrel. THE

aid of the di aflltr tion aErF)aratus by further ering and répl acing the

vol une of theVPW the resylinglinosAme SHSPERSIGN i§ GPnEentratad-10$0o] 0 miwith the,aidiof an.
For sol vent exidfitvagion appratds Witrastdte, smmtsa%mdohha@mimsmes' on, at

| t fi t t h Na ol ut
ot al e coRemoRdRoly SobgentlesE 1-1g Yoty soivenfis Han wies exchandedwitiner
the suspensi ﬁlald ofitiee diafliirationl apparatwes by fofthédfiRedrg ardaeplacing thé valinskesfithetbnivyed

t 0
eeasi 19 ¢ il 4 dlooll s 899U Bl Vi B RRF DA
conmpound of t leencenisated |Itaoqom91s9spamm at lsagtdige hmesthesmlumof I(UNMPS %Naghol or
di ethyl et her solufldtFis Yod Witk an fitial R GHERFOR 0 B, &G 010915 BRMP théidin and

heat ed, and the solvent is strip 1p I N vacuo
remains in the suspension. The resudual content of NMP can be reduced as desired by

increasing the volume of the 0.9 % NaCl solution used for the exchange.

Alternatively, liposomes are prepared by first dissolving 1-5 g of the compound of the
formula (101a) again in 100 ml of solvent (NMP, ethanol or diethyl ether). The solution is
then added to a round-bottomed flask and heated, and the solvent is stripped off in vacuo
using a rotary evaporator. 50-100 mi of 0.9 % NaCl solution are then added to the resulting
film on the inner wall of the flask and it is then shaken. The liposomes formed in this way
are then sonicated for 10-60 minutes with the aid of an ultrasonic rod (Branson Model 250
Sonifier, Skan AG, Basle), which leads to the reduction in size of the liposomes.

ination of ia r of the li
The diameter of the liposomes is determined with the aid of photon correlation spectroscopy
(ALV / Monomode Fibre Compact Goniometer System, ALV-Laser GmbH, Langen). To do
this, the liposome suspension is diluted to 0.02 % to 0.1 % and the autocorrelation function
of the scattered light fluctuations is measured at four scattering angles (30 , 60, 90 and
120 ). With the aid of the CONTIN software, mean diffusion coefficients are obtained
therefrom which, in the case of angular dependence, are extrapolated to the scattering
angle 0 . The diameter of the liposomes follows from the resulting diffusion coefficient using



using a rotary evaporator. 50-1 00 ml of 0.9 % NaC solution are then added
téo the'resulting filmaon the inner_wall _of the flask and it is. then.

shaken. The |iposones forned in this way are then sonicated for 10-60
mnutes with the aid of an ultrasonic rod (Branson Mdel 250 Sonifier,
Skan AG Basle), which |eads to the reduction in size of the |iposones.

b. Determ nat {oybs he di aneter of the |iposones The diane (é};

| i posonmes is determned with the aid of photon correlation specttdoscopy
(ALV / Mononode Fibre Conpact Gonioneter System ALV-Laser GibH, Langen).
To do this, the |iposome suspension is dil'(ffed to 0.02 %to 0.1 %and the
autocorrelation function of the scattered light fluctuations is neasured

at four scattel a Q.. nd. 120 Wth the aid of the
GONTIN sof £ war e SRR Fiifeit Siingiarar Bcipodcrapd o383 Gomesnind 2% hedprti wore,
inthe case ofpremad!asmglememéeﬁwenetao&: itax fouagdtiart ed to the scattering
angle 0 . The dianeter of the |liposones follows fromthe resulting

di ffusion coefficient using W) 96/ 29302

PCT/ EP96/ 00959 = (220 40) nm. -29 - t he

St okes-Einstein rel ationship. For the |iposones of the conmpound of the
forrrul a (10l1a) prepared using the injection nethod, it is found that: d

(220 40) nm This countssascrraefithatdipognrasstare prasent. [ndbe secondimethod-toelinosome t he
second et hod Jr@ﬁaréﬁd?:oﬁﬁﬁﬁ is tﬁlés‘éﬁ@éoaﬁddépa, dﬂ‘i@gﬁhne'te%c f 6 abfSRa bR, fenal006 Bfid

di aneter can be adjusted between 10 variation o

soni cation ti rﬁ?o(%bﬂﬁaflﬁWﬁPh@PFéQ?’cmn time (1849 591@"!%993 he substantivity and
water resistance To test the substantivity and water resistance, stratum
comeum from pi g sed,as an |n V|tro nodel . The pigs' ears are
fetched from t%heed : vity ang water (esigance: | ot um conmeum prepar ati on.
After the ear Sl'd‘temhé) amtameh@hcﬂme:t l’éﬁlshhbé‘;tsir&ﬁnﬁd‘m fbrh pigshedrs v used apt

coneum the ot gl T8 oies B o Riched For e FRfaelaris onhé gBy bt

1.5 ni In:JIt ﬁ}sst ;ﬂomemm preparatiarn. mmhaTarsﬂm beer vasheaf dndthel gsﬂbs glri?ved uczft , they are
e, ' The s SHEPRT GRS e {8 oy imhdlal RloRs Pheiph ol e Ui kol the gpt
of Franz's di fpﬁmsm piatddsin dotibie-digtilledwatebat 6050 for t1iSminutes| Thestratst eombomiigie
| ower compart Wé}lt peoeleaaofF gl‘lltl stgllég |r9 a%er{ ci“lﬂglreptomycm solution (1 % in double-distilled water)

until use.

The substantivity and water resistance are then tested with the aid of Franz's diffusion cells.
The UV absorber solution is first added to the lower compartment of a cell and 0.9 % NaCl
solution (adjusted to pH 7.4 with phosphate buffer) to the upper compartment. A piece of
stratum corneum is placed between the two compartments with the outer side downwards
such that the UV absorber molecules can diffuse into the skin or adsorb on the skin. During
the course of this, the diffusion cell is temperature-controlied at 32 C and the UV absorber
solution in the cell is stirred. The adsorption kinetics are monitored for 5 hours by analysing
the stratum corneum by UV spectroscopy after 60 minutes in each case. The crucial
parameter for the assessment of the substantivity is the concentration of the UV absorber
molecules in the skin which has been established after 5 hours. The UV absorber solution is
then removed from the iower cell compartment and replaced by 0.9 % NaCl solution
(adjusted to pH 6.0 with phosphate buffer}. The desorption kinetics are then measured for a
further 17 hours in the same manner (however at greater time intervals), essential
parameters for the assessment of water resistance being on the one hand the
concentration of UV absorber molecules which still remains in the skin after 17 hours and



solution (adjusted to pH 7.4 with phosphate buffer) to the upper
conpartrient. A piece of _stratum cameumis placed between.the two ...
conpartnments with the outer side downwards such that the UV absorber
nol ecul es can diffuse into the skin or adsorb on the skin. During the

course of this, the diffusion cell is tenperature-controlled at 32 C and
the UV absorbgjgeehgiget i 0N in the cell is stirred. The adsor pty @ng'ﬁ I CS
are nonitored for ours by anal ysing the stratum corneum tgfq B4

spectroscopy after 60 mnutes in each case.gglhe crucial paranmeter for the
assessnent of the substantivity is the concentration of the UV absorber
nol ecul es in the skin which has been established after 5 hours. The W

bsorber sol utign js th - | {rent
Fepl aced by 00BHR i naga e RS i fahi; betplsRS Byl SRR rPedately
buffer). The Ueforatheistant dtithecdesortian prackes: neasured for a further 17 hours

i n the sane manner (however at greater tine intervals), essential

paranmeters for the assessnent of water resistance being on the one hand the

concent r at i onToe rasyitglisted indiablept show that atier adsosption|for haurs thejcaneeantration of the

after 17 hour gompsl 1 iR A gkin is very high,

PCT/ EP96/ 00958o nd of the formuid(1018) A 3> sveyTie -30 - on the

other hand the ratio of this value, based on the maxi num concentration

i medi ately ‘p& Ore the start o € desofptron process. The resarts

listed in Ta how that after adsorpflion for 5 hours the concentration

of the conpopind of the tornula (10la) 1n COBSh e . Tabl e 1:

Compound of the forrmula (101).

10 MM in |ippsomal formwithout further gd@iraMiliposemalionn withput further adgitives

hours adsorp TV (SUpStant viy C[SKI N, des.) arter 17
Rpa

hours desorp }’@R"'a‘fskl)fﬁ’?ﬂ%}‘;"m gp 4419

c(sin[err])/ t(smosmapivity) ) 0.79 Fromthe results in Tabl ¢
1, it can fuftiermore—be—Seerthat—tie—cdmpoundof —tte—ormuta {0 ta)—atso
has a very h{ giskinedas:) aftes | Z heurs desorpliph of t(g_l5 O:-B8Ment for 17 hours with af

aqueous sol uf (wdterrésiBtafed)aCl , adj usted t@ pH 6.0 with phosphate buffer), 7¢
% of the

A\ -4

C(skinges)/C{Skingds) 0.79

From the results in Table 1, it can furthermore be seen that the compound of the formula
(101a) also has a very high water rasistance. Thus after treatment for 17-hours with an
aqueous solution (0.9 % NaCl, adjusted to pH 6.0 with phosphate buffer), 79 % of the
substance still remains in the skin.

The maximum extinction of the compound of the formula (101a) lies at a wavelength of
310 nm. At this wavelength, the extinction of a 1 % solution at an optical layer thickness of
1omis:

E(1 %, 1 cm) =612,
The half-width of the absorption band is 58 nm.
D ination r ion f :

Sun protection factors (SPF) are determined by the method of Diffey and Robson (J. Soc.
Cosmet. Chem. 40 (1989) 127). 2 | of the formulation per cm? are thus applied to



substance still remains in the skin. d. Spectral properties: The maxi num

extinction of the.conpound of the formula.flQla)lies at a wavelength of

310 nm At this wavel ength, the extinction of a 1 %solution at an opti cal
| ayer thickness of 1 cmis: El % 1 cm=612. The hal f-wi dth of the
absorption band is 58 nm e. Determnation of sun protection factors: Sun

protection faghegSsese>PF) are determ ned by the nmethod of Di fﬁ,@*ﬁ%@bson
(J. Soc. Cosnet. Chem 40 (1989) 127). 2 ] of the fornulation péer cnferr]

are thus applied to WO 96/ 9302 _q, .
PCT/ EP96/ 00959 -31 -
Transpore tape (3M. The diffuse transm ssion (neasurenment using

integration sphere) |s th red in the spectral range between 290 and
400° A aga nefRpREYIS: Bae HD, IFe Allurepareatition Goeewamenl YRNGPIEGHIST SRE) e

pretection faﬂfeﬁrmedéﬁfeﬂhﬁﬁﬁdbﬁmré D%Wé‘ént290'dnﬂ4bﬁ‘?ﬁﬁég&i\s@ﬁn6déikoek' n and
the intensity spectru m of the | ne neasurenments are carried out in

each case, th&ramspele slapﬁﬁﬂd-tfﬂ"ethﬁ 6%’6%'?"%‘6'@? #4n pratectiniactor. ypightad using e+ i on

factors not b&:&m&w&&umﬂam&ﬁdmé méds&y spmuawammmn% rhédidtdments
carried out usi nqgﬁ_seven rreaﬁure a % | %FSOWE SUS ensi on of

the conpound ®&f€ GafIScQut ip gac ﬁm&ja hlghe\gbpmithg '%wastva'ueo Srﬁﬁ”@'“gf n protection

Preparati on ofaclor9n6tdeEig takenh ihioRRE6UTE S02hat tﬁé mmdwmdmsm uSingr¥évanl e
1Ca, but instead of the OWQOU”g.F t he forrrul nd of the

formula ( 103 persiamanS. TR 8 26 insbrestatehzion o eFompaund fIbe HTBuE: or

et hanol heat e¢iong):65 C i s used.

SPF=8.6 1.7.

Example 11;

The liposomes are prepared as described in Example 10a, but instead of the compound of
the formula (101a) the compound of the formula (101b) is used and instead of NMP as a
solvent for the injection ethanol heated to 65 C is used.

ination i r of i m
The diameter of the liposomes is determined as described in Example 8b. For liposomes of
the compound of the formula (101b) a value of:

d= (190 30) nm is obtained.

Testing of ivi water resi
The substantivity and the water resistance are tested in a similar manner to that described
in Example 9¢. Table 2 shows the results of liposomes of the compound df the formula
(101b). The same result is seen here as described in Example 9c¢ for the compound of the
formula (101a), namely excellent behaviour of the liposomogenic substance with respect to
substantivity and water resistance.



b. Determ nation of the dianeter of the |iposonmes The dianeter of the

| rposones is determ ned_as described in Exanple 9b. For_Li posones of _the
conmpound of the formula (10l b) a val ue of: d = (190 30) nmis obtained.
c. Testing of the substantivity and water resistance: The substantivity and
the water resistance are tested in a simlar manner to that described in

Exanpl e 9c. Ig@ hows the results of |iposones of the comag#gk the
formula (101 e same result is seen here as described in anpl e

for the conpound of the formula (101a), ng y excel l ent behaviour of the

| i posonpgeni ¢ substance with respect to subsfantivity and water resistance.
WD 96/ 29302

PCT/ EP96/ 00959 -32 -

Conpound of the formula (101b).

10:mMin |ipg gma formw thout turther apditives c(skin, ads.), after 5
hour s adsor ptji (2.1 0.7) mM (substaptivity) c(skin, des.) after 17
hours desorptfion (1.5 0.5 mM (water refj f
c(skin[err])/lc(skin[err]) D~ . a. - erties
The maxi mum gxtinction of the corrpound of ﬂ%E‘Mlﬂﬂlmi('lW"megﬂhﬁfaddiﬂves
wavel engt h of

tn T T G
at an opti cal ‘f(%'éradﬁﬂﬁﬁgﬁgg‘lgﬁﬁf srirpg w‘? é?in.af 102r’r;) _8661-/ SoruTTon

(substantivity)

c(skin. des.) after 17 hours desorption (1.5 0.5\ mM
(water resistance)

c(skinges)/c{Skinggs) _ 0.71

d. Spectral properties

The maximum extinction of the compound of the formula {101b) lies at a wavelength of
310 nm. At this wavelength the extinction of a 1 % solution at an optical layer thickness of
tcmis: |

E (1 %, 1 cm) = 601.
The half-width of the absorption band is 58 nm.
D inati r ion
The sun protection factor is determined in a similar manner to that described in Example

10b for the compound of the formula (101a). With 2 5 % suspension of the compound of
the formula (101b) a value of

SPF = 8.3 1.6 resulits.

xample 12:

a. Preparation of liposomes
The liposomes are prepared in a similar manner to that described in Example 10a with the
difference that instead of the compound of the formula (101a) the compound of the formula



The half-wi dth of the absorption band is 58 nm e. Determnation of sun
protection factors _The supn protectiaonfactor s determ ned ih—a—sim-tar

manner to that described in Exanple 10b for the conpound of the fornula
(101a). Wth a 5 % suspensi on of the conpound of the formula (101b) a

val ue of SPF 8.3 1.6 results. Exanpl e 12: a. Preparation of

| i posones . %ggnes are prepared in a simlar manner toﬂﬁw?i bed
i n Exanpl e IOa W|t di fference that instead of the conpound of the
formula (10la) the conpound of the formula 4. WD 96/ 29302

PCT/ EP96/ 00959 -33 - (102a)
I's used (preparation of the corrpound cf. Exanple 2). The solvent used for

t he |nject|on|s ethan Det er m t|o f the
| i posones The(1gF@kig pee bf Haﬁ%'°f‘|°|58‘§o‘i‘?g?°f‘§d ﬁ?@?’ﬂ?ﬁg& @g%aféj'g g&"
Exanpl e 10b. Fia[echorﬁe%malorNMFP he corrpound of the formula (102a) a val ue
of : d = (250 40) ] do ( i ng of the substantivity and
wat er resi st ante - fter resistance are tested in
a simlar mannthe dmmbitnbf tﬂeshposdmas ssdetemaaq)asadmnbariabIE;amplBhthFQrHloosomes

resul ts of "p@%ﬁ%ﬁ%uu@%%%ﬂ%&%&%)S%u%i.”“'a (1022).  Table 3:

Conmpound of th
10 mMMin |iposonmal formw thout further additives

d = (250 40) nm is obtained.

h ntivi wa istan
The substantivity and the water resistance are tested in a similar manner to that described -
in Example 9c. Table 3 shows the results of liposomes of the compound of the formula
(102a).

Jable 3:

mpound of the formula (1
10 mM in liposomal form without further additives

c(skin, ads.), after 5 hours adsorption (3.1 1.0)mM

(substantivity)

c(skin, des.) after 17 hours desorption (1.4 0.5) mM
(water resistance)

C(Skinges)/c{skingas) 0.45

Here téo. the excellent behaviour of the liposomogenic substance according to the invention
is seen with respect to substantivity and water resistance.

d. t i

The maximum extinction of the compound of the formula (102a) lies at a wavelength of
328 nm. At this wavelength the extinction of a 1 % solution at an optical layer thickness of
1cmis: '

E (1 %, 1 cm) = 273.



c(skin, ads.), after 5 hours adsorption (3.1 1.0) MM (substantivity)
c(skin,*des.) after 17 hours desorption (1.4.0.5) nM_(water resistance)

c(skin[err])/c(skin[err]) O 45 Here too, the excellent
behavi our of the |iposonpbgeni c substance according to the invention is
seen with respect to substantivity and water resistance. d. Spectral
properties m extinction of the conpound of the fo a)
lies at a wave?gﬁgéﬁgg 328 nm At this wavel ength the ext|ﬁ§¥#§ﬁ*%¥5a 1 %
solution at an optical |ayer thickness of _%4qn1is: E(1% 1cm = 273.
WO 96/ 29302

PCT/ EP96/ 00959 -34 - The

hal f-wi dt h of the rption band is 71 e. Determ nation of sun
protection facthshalt “r'ﬁ WWB‘E@E?EG’F&F%}W' is determined in a simlar
manner to that described in Exanple 9d. Wth a 5 % suspension of the
conmpound of the fol : SPF = 3.0 0.3 results.

Exanpl e 13: -ramy ¥!s:  The | i posones are prepared as
described in Emysun@rdt&homfaettomhdemrﬁlhed ecsimiliradannes tocthat dekcribieddn Exampie 8d.

of the formul aufd 8%, o BGersRIRY HELoRipoliRE of (HE BHRIa (1624 ) valuesicd: The

SPF =3.0 0.3 results.
Example 13;

The liposomes are prepared as described in Example 10a with the difference that instead of
the compound of the formula (101a) the compound of the formula (102b) is used. The
solvent used for the injection is ethanol or NMP.

The diameter of the liposomes is determined as described in Example 10b. For liposomes

of the formula (102b) a value of:
d= (150 25) nm results.
Testing of ivi water resistan

The substantivity and the water resistance are tested as described in Example 9c. Table 4
shows the results of liposomes of the formula (102b).



sol vent used for the injection is ethanol or NW. b. Determ nation of
the_dianeter of the linpsonmes The diansiesofthe |iposones is-determned—— —
as described in Exanple |10b. For liposones of the fornula (102b) a val ue

of : d = (150 25) nmresults. c. Testing of the substantivity and

wat er resistance: The substantivity and the water resistance are tested as

described i n &egRdR9C- Table 4 shows the results of |iposyrsEpeéndobs

formula (102b). WD 96/ 29302
PCT/ EP96/ 00959 -35. -35 - Tabl e 4:
Compound of the fornmula (102b) 10 mM

in |iposomal formw thout further additives c(skin, ads.), after 5 hours
adsorption (1.4 0.5) mM (substantivity) c(skin, des.) after 17 hours

desorption (0.9 0.3) nM (water resistance) c(skinf[err])/c(skin[errl)
0.64 A si m_IM_sult to that in Exanple 1 Cc is seen. d. Spectral

properties: He maXimmmextinction of thel conpound of the formula (102h)
lies at a wayel ength of 328 nm At this wWogehpsiidhot ticformila MRbpn of a 1 %

solution at gn optical layer thickness of %&m ih?n:':osomal form without further additives

¢(skin, ads.), after 5 hours adsorption (1.4 0.5)mM

(substantivity)

c(skin, des.) after 17 hours desorption {0.9 0.3) mM
(water rgsistance)

c{sKinges)/C(SkiNgags) 0.64

A similar result to that in Example 10c is seen.

The maximum extinction of the compound of the formula (102b) lies at a wavelength of
328 nm. At this wavelength the extinction of a 1 % solution at an optical layer thickness of

1 cmis:

E (1 %, 1 cm) = 274,

The half-width of the absorption band is 69 nm.
.D ination of sun pr i

. The sun protection factor was determined in a similar manner to that described in
Example 10d. With a 5 % suspension of the compound of the formula (102b) a value of

SPF =3.0 0.3 resuits.
Example 14:

2. Preparation of liposomes

The liposomes are prepared as described in Example 10a, with the difference that instead
of the compound of the formula (101a) the compound of the formula (104) is used



E(1 %1 cm = 274. The hal f-wi dth of the absorption band is 69 nm e.
Dét ermi nation of sun_pratection factors: The.sun- protestion factor -was—--
determined in a simlar manner to that described in Exanple 10d. Wth a 5 %
. suspensi on of the conpound of the formula (102b) a val ue of SPF = 3.0 0.3
‘results. Exanpl e 14: a. Preparation of |iposones The |iposones are
prepared as d@?%;ﬁpﬁ?l in Exanpl e 10a, with the difference thalcriepddiinoed Of

t he conpound of the tormula (101a) the conpound of the formula (104) is
used WO 96/ 29302 -36-

PCT/ EP96/ 00959 - 36 -
(preparation of the conmpound cf. Exanple 4). The sol vent used for the

injection i S gé?:QPJn n Of thP"thwgmfnJ)cf Iém)n"l‘ﬁé Sdlvétit u%&ﬁof'i && ongg tlatﬁgﬁol

| i posones er 0 | posomne determ ne

Exanpl e l'Cb. FOIINMF?posorres of the corrpound of the fornula (104) a val ue
of : (120 15) nmresults. c. Spectral properties The nmaxi num
exti nctlon of the corrpound of the forrrul a (104) lies at a wavel ength of

303 nm At t hil Delermination of the diameter.of iheliposgmes 1 o, so| uti on at an opti cal
| ayer thi Cknesﬁuaﬂi:améteﬁ&th&lxpos&né& |s%et6rmiﬁﬁi a8 debéibed in Example 10b. For liposomes

of the compound of the formula (104) a value of:
d=(120 15) nm results.

¢. Spectral proporties

The maximum extinction of the compound of the formula (104) lies at a wavelength of
303 nm. At this wavelength the extinction of a 1 % solution at an optical layer thickness of
1ecmis:

E (1 %, 1 cm) = 654.

The halt-width of the absorption band is 39 nm.
inatiop of sun ion
The sun protection factor is determined as described in Example 10b. With a5 %

suspension of the compound of the formula {(104) a value of

SPF =5.0 0.5 results.

Example 15:
a. Preparation of liposomes:

The liposomes are prepared as described in Example 10a, with the difference that instead
of the compound of the formuia (101a) the compound of the formula (105} is used
(preparation of the compound cf. Example 5). The solvent used for the injection is ethanol
or NMP.

b. Determination of the diameter of the liposomes
The diameter of the liposomes is determined as described in Example 10b. For liposomes

of the formula (105) a value of:



The half-wi dth of the absorption band is 39 nm d. Determnation of sun
protection factors The sun protection factaor.js detern ned-as—desciibed-in
Exanple 10b. Wth a 5 % suspension of the conmpound of the formula (104) a
val ue of SPF = 5.0 0.5 results. Exanpl e 15: a. Preparation of

| i posonmes: The |iposones are prepared as described in Exanple 10a, with
the differen &5930d Nstead of the conpound of the fornula §

conmpound of f‘ﬁggforniul a (105) is used (preparation of the conpoungbis?
Exanpl e 5). The solvent used for the injeci4pn is ‘ethanol or

Determ nation of the dianeter of the |iposones The dianeter of the

| i posones is determ ned as described in Exanple 10b. For |iposones of the
formula (105) a val ue of: W) 96/ 29302

. PCT/ EP96/ 00959 -37 - d =
(250 25) nm rdsi(158. 25) nmreshitsctral proerties The nmaxi num extinction of
the conmpound of the fornula (105) lies at a wavelength of 328 nm At this
wavel ength the extinction of a 1 %solution at an optical |ayer thickness
of 1 cmis: eSgectralpopertiesy) = 215.

The maximum extinction of the compound of the formula (105) lies at a wavelength of
328 nm. At this wavelength the extinction of a 1 % solution at an optical layer thickness of
1cmis:

E (1 %, 1 cm) =215.

The half-width of the absorption band is 68 nm.

ination of ( _
The sun protection factor is determined as described in Example 9d. With a 5 % suspension
of the compound of the formula (105) a value of

SPF =2.3 0.3 results.
Example 16:

a. Preparation of liposomes:
The liposomes are prepared as described in Example 9a, with the difference that instead of

the compound of the formula (101a) the compound of the formula (106) is used
(preparation of the compound cf. Example 6). The solvent used for the injection is ethanoi
or NMP.

D inati f the di r of
The diameter of the liposomes is determined as described in Exampie 10b. For liposomes
of the formula (106) a value of:

d = (180 30) nm results.



The half-wi dth of the absorption band is 68 nm d. Determnation of sun
protecti'on factors The sun protection factor is determned as described in
Exanple 9d. Wth a 5 % suspension of the conpound of the formula (105) a

-val ue of SPF = 2.3 0.3 results. Exanpl e 16: a. Preparation of

| i posonmes: The |iposones are prepared as described in Exanple 9a, with the
di fference thayel d of the conpound of the fornula (10la ound
of the fornula I's used (preparation of the conpound Cf)’t.‘éggswé)?%?
The solvent used for the injection is et hanoh or NMP. b. Determ natlon

of the dianeter of the Iiposones: The di aneter of the | i posones is

determ ned as descrl bed in Exarrpl e 1Cb. For liposones of the fornmula (106)
a val ue of: Tos . WO 96/ 29302

PCT/ EP96/ 00959 P b Gster resistance: - 38- .
Testing of the Tﬁabﬂbsimtwuyalydmavawtreslstaeeaareaasndasdésenweﬁammmwg Tabib 5

the water resi rrh-ﬁ‘ﬁja arrple 1 C. Table 5
shows the resul ?’g‘ntg)?‘eﬁ&%‘é‘%onﬁoﬁf thgito h? Tabl e 5:
Cofmpound of the fornula (106)

Table 5:

mpound of rmul
10 mM in liposomal form without further additives

c(skin, ads.), after 5 hours adsorption (55 0.9)mM

(substantivity)

c(skin, des.) after 17 hours desorption (2.4 0.6) mM
{water resistance)

C(SKiNges)/C(SKiNags) 0.44

Here too, the excellent behaviour-of the liposomogenic substance according to the invention
is seen with respect to substantivity and water resistance.

The maximum extinction of the compound of the formula (106) lies at a wavelength of
312 nm. At this wavelength the extinction of a 1 % solution at an optical layer thickness ot
fcmis:

E (1%, 1 cm) = 451.
The half-width of the absorption band is 50 nm.

The sun protection factor is determined as described in Example 9d. With a 5 % suspension

of the compound of the formula (106) a value of

SPF =5.6 0.7 results.



10 mMMin |iposomal formw thout further additives c(skin, ads.)

hours. _adsorption (H5.0.9) nM (substiantidadiy c{skin, des-—)—af
hour s desorption (2.4 0.6) MM (water resistance)
c(skin[err])/c(skin[err]) 0.44 Here too, the excellent

" behavi our of the |iposonbgeni c substance according to the invention 1is
seen with res&a%n;ﬂzsubstantivi ty and water resistance. q,aﬁ?gw
properties: he ‘maxi mum extinction of the conmpound of the fornula (106)
lies at a wavelength of 312 nm At this wawg]ength the extinction of a 1 %

solution at an optical |ayer thickness of I cmis: E(1% 1cm = 451.
The hal f-wi dth of the absorption band is 50 nm d. Determ nation of sun
protection factors: ;.he sun protection factor is determ ned as descri bed

i n Exanpl e od. Exgmple 475 % suspensi on of the conpound of the fornmula (106)
a val ue of SPF = 5.6 0.7 results. WD 96/ 29302

PCT/ EP96/ 00959 -39 -

Exanpl e 17: EMMMI | posonmes: The |iposonmes are prepared as

descri bed i n Exmeviposothes arepreparedhas deddribed imcExanipia 10a; with the difference that instead
of the compound of the formula (101a) the compound of the formula (107) is used
{preparation of the compound cf. Example 7). The solvent used for the injection is ethanol

~ or NMP.

rmination of the di tof the i mes:
The diameter of the liposomes is determined as described in Example 10b. For liposomes
of the formula (107) a value of:

d= (980 130) nm results.

The maximum extinction of the compound of the formula (107) lies at a wavelength of
313 nm. At this wavelength the extinction of a 1 % solution at an optical layer thickness of

1cmis:
E (1 %, 1 cm) = 347.

The half-width of the absorption band is 52 nm.

i Determination of tection factors:
The sun protection factor is determined as described in Example 10d. With a 5 %
suspension of the compound of the formula (107) a value of

SPF = 3.8 0.4 results.



of the compound of the forrmula (101 a) the conpound of the formula (1 07)
I s“used (preparation_of the conpound cf. Exanple 7). The sol vent used for

the injection is ethanol or NWP. b. Determ nation of the dianeter of
the |iposones: The dianeter of the |iposones is determ ned as described in
Exanpl e |1 0b. For |iposones of the formula (107) a val ue of: d = (980

130) nmresul (s c. Spectral properties: The maxi num ;Ep' gé,qg?é; of

t he conpound %@%’eso?ornul a (107) lies at a wavel ength of Swnm this
wavel ength the extinction of ‘a 1 % sol utio[l','ﬁt_ an optical layer thickness
of 1 cmis: E(1 % 1 cm = 347. The "hal f-wi dth of the absorption
band is 52 nm d. Determ nation of sun protection factors: The sun
protection factor is determ ned as described in Exanple 10d. Wth a 5 %
suspensi on of Exa@R&sHound of the fornula (107) a val ue of SPF = 3.8 0.4
results. WO 96/ 29302

PCT/ EP96/ 00959

RRAYi ' I -40 - Exanpl e
18: a. Pr et oTc POSOMEas. . -

of the compound of the formula (101a) the compound of the formula (108) is used
(preparation of the compound cf. Example 8). The solvent used for the injection is ethanol
or NMP.

D inati i f
The diameter of the liposomes is determined as described in Example 10b. For liposomes
of the compound of the formula (108) a value of:

d = (170 30) nm results.

<. Speciral properiies

The maximum extinction of the compound of the formula (108) lies at a wavelength of
310 nm. At this wavelength the extinction of a 1 % solution at an optical layer thickness of
1 cmis:

£ (1%, 1cm)=418.

The half-width of the absomption band is 53 nm.

. Determination of tection factors:
The sun protection factor is determined as described in Example 10d. Witha 5 %
suspension of the compound of the formula {108} a value of

SPF =4.8 0.5 results.

Example 19:

2. Preparation of liposomes:

The liposomes are prepared as described in Example 10a, with the difference that instead
of the compound of the formula (101a) the compound of the formula (109) is used
{preparation of the compound cf. Example 9). The solvent used for the injection is NMP.



The |i posones are prepared as described in Exanple 10a, with the difference
that imstead of the conpound of the formula(1013) the co -
formula (108) is used (preparation of the conpound cf. Exanple 8). The

sol vent used for the injection is ethanol or NWP. b. Determ nation of
-the diameter of the |ipoosones: - The dianeter of the |iposones is

determ ned as i-bed i n Exanpl e IOb. For |iposonmes of th dﬁ?@b@@ of
the formula ( gio?/al ue of: (170 30) nmresults. * pectral
properties The maxi num extincti on of t he co;r%)ound of the fornmula (108)

lies at a wavel ength of 310 nm At this wavel ength the extinction of al%
solution at an optical |ayer thickness of 1 cmis: E (1 % 1 cm = 418.
The hal f-width of the absorption band is 53 nm d. Determ nation of sun
protection factors: The sun protection factor is determ ned as descri bed

i n. Exanpl e 10db. Sigctrakpropeitiessuspensi on of the conpound of the fornmula (108)

a val ue of I R f

| i posonmes: The ;m%@‘gﬁ"egﬁgfg&?& ‘ﬁ%‘r’"e %g}sill grq?ré%llda ‘109%(%5:?‘3&%%}1 °?
the differ ence339wm Amlsmeleagthtt ex,tmpmmca be solusion gt amomc@lllem)thwkmss of
compound of theghge.mula (109) is used (preparation of the conpound cf.

Exanpl e 9). The solvent used for the injection is NVP. WO
96/ 29302 E (1 %, 1 cm) = 237.
PCT/ EP96/ 00959 _ -41-

The sun protection factor is determined as described in Example 10d. Witha 5 %
suspension of the compound of the formuia (108) a value of
SPF = 5.5 results.



b. Spectral properties The maxi mum extinction of the conpound of the
fornmul a*(109) |ies at_awavelen !“ nf thi_s_wasLeI ength the _
extinction of a 1 % sol ution atﬂ ‘l 1 cmis: E
(1% 1 cm = 237. c. Determ rfat |°on of "suh protection factors: The sun
protection factor is determ ned as described in Exanple 10d. Wth a 5 %

suspensi on of gﬂgound of the fornmula (108) a val ue of =
0

results. 96/ 29302

PCT/ EP96/ 00959 .42 -42 - VWHAT | S
CLAI MED | S: 1. A liposonpgenic UV absorber; corrprl sing a hydrophilic
head group (=2), a spacer (=W, a W chrom)phore (Q having an absorption
in the range f%ﬁ%ﬁ@m and at | east one hydrophobic tail group
(=A) of the fo in which Al and A2, independently of one
anot her, are a hydrophobic radical, Qis a W chrormphore s an

i di cal
Cosreas o ol ABhoahafle W SURAY bl 0B e R
n1=n2=0 not beRMY emqmppmmwavmam;:rppon in the range fmm zps t0i400 anrandat teast
fromO to 3, 1 3ne hydrdptdbic tal group 3=A) R thelforitiid S1 s a nunmber from1 to 3.

(M

in which

A, and A,, independently of one another, are a hydrophobic radical,

Q is a UV chromophore,

W is an organic radical,

Z, and Z,, independently of one another, are a hydrophilic radical,

n, and ng, independently of one another, are a number from 0 to 4, ny=n-=0 not being
additionally included,

p is1or2,
q isanumberfromOto 3,
r istor2,

ra is0or1, and
s is a number from 1 to0 3.

2. A liposomogenic UV absorber according to claim 1, wherein in formula (1) A, and A,,
independently of one another, are an alkoxy, acyl or alkylamino radical having at least

8 carbon atoms.

3. A liposomogenic UV absorber according to claim 2, wherein A, and A, independently of
one another, are an alkyl or alkenyl radical having 10 to 14 carbon atoms.

4. A liposomogenic UV absorber according to any one of claims 1 to 3, wherein n, and n,
are 1or2,

5. A liposomogenic UV absorber according to claim 4, wherein ny and n, are 2.



2. A liposonpbgenic W absorber_aeceLm—ng—Le—el—ai—m 1, wherein in formula (1)

Al-_and+A2. independently of one another, are an - ac

radi cal having at |east 8 car bﬂillmm'ltulnuw I|posom)gen| ¢ WV absor ber
according to claim2, wherein ndently of one another, are
an al kyl or al kenyl rad| cal havi ng 10" to carbon atons. 4. A

| i posonpgeni cwg‘g,gg&r ber according to any one of claims 1 topSyppigRseRdn N1
and n2 are 1 or 2. 5. A liposonogeni c W absorber according to claim4,
wherein nl and n2 are 2. VO 96/ 293032

PCT/ EP96/ 00959 -43 - 6. A

| i posonbgeni ¢ UV absorber according to any one of clains 1 to 6, wherein
the radicals Al and A2 have the sane neani ng. 7. A liposonpbgenic W
absorber according to any one of clains 1 to 6, wherein the UV chronophore
Qis selected srlbhpqsbmogems UVcabs(nmy acgordingtoany ohel obglaimss!, to@erein the iradicals
derivatives, (@;n&og é";l ) benzophenones, ((s) p-an nobenzoic
-acid derivatives, an enzy | ehecanphor . 8. A liposonogenic W
~absorber according to clains 1 to 7, wherein the UV chronophore (Ql) is

derived from cy MfiHsomdgeMlE vaa'bkbﬁef £¢cBHindy to anl ®hé bf claims 1 to 6, wherein the UV
chromophore Q is selected from the class of
(Q,) cinnamic acid esters,
(Qz) triazine derivatives,
(Q;) benzotriazoles,
(Q,) benzophenones,
{Qs) p-aminobenzoic acid derivatives, and
{Qe) benzylidenecamphor.

8. A liposomogenic UV absorber according to claims 1 to 7, wherein the UV chromo_phore
(Qn) is derived from cinnamic acids of the formula

in which

R’ is hydrogen, C,-C.alkyl or C;-C.alkoxy,

R, is C,-C.alkoxy, preferably methoxy or ethoxy, and
Rz is hydrogen, Ci-C.alkyl or -CN.

9. A liposomogenic UV absorber according to any one of claims 1 to 7, wherein the UV
chromophore {Q5) is derived from an a-hydroxyphenyi-s-triazine compound of the formula



in which R is hydrogen, Cl-C4atkyt—or CI-C4alkoxy, Rl is Cl-C4al koxy,
preferably nethoxy or _ethoxy, and ' , Cl-C4alkyl or -CN.-—9. A
|i posonogeni ¢ UV absor ber accortullﬁm MWﬂﬁf claims 1 to 7, wherein
.the UV chronophore (Q2) is deriV sef ] - hydr oxyphenyl -s-tri azi ne
. compound of the fornmula WO 96/ 29302

PCT/ EP96/ 009 -44 - [err] , in
whi ch R3 and%?"zlgﬁo&ependent | y of one another, are Cl-Chal kypm?al kyl
_substituted by hydroxyl, Cl-Csal koxy, Cl-Cogbkylthio, am no or Cl-C5nono-
or dial kyl am no, unsubstituted phenyl or phenyl substituted by chlorine,
hydr oxyl, Cl1-C18 al kyl and/or C -Cl8al koxy; R5 is Cl-Cl8alkyl,

Cl - C18al koxy, hal ogen, hydroxyl, a radical of the fornula (3a)

- (O CH2-CH2) rRs; oder ei nepRaast der Formel [err] V1 is a
Cl- C4al kyl ene radi cal is Ol or 2, t is 1to 5 and R6 is hydrogen
~or Cl-Coal kyl .
(3) oH
N IN
)% )\
Ry N R,

in which
R, and R., independently of one another, are C,-Csalkyl, C-Cisalkyl substituted by hydroxyl,
C,-Csalkoxy, Cy-Csalkyithio, amino or C;-Csmono- or dialkylamino, unsubstituted phenyl or
phenyl substituted by chlorine, hydroxyi, C,-Cisalkyl and/or C,-Cisalkoxy;

Rs is Ci-Cisalkyl, Ci-Cysalkoxy, halogen, hydroxyl, a radical of the formula

(3a) -(O-CH:-CH2-)Rs; oder einen Rest der Formel

O
|

(3b) R; is Cy-Csalkyl or C,-Csalkoxy-C,-Csalkyl,

-0-V4-C-O-Ry
V, is aC,-Cqalkylene radical,
m, is0,10r2,
t istto5,and -
Rs is hydrogen or C,-Csalkyl.

10. A liposomogenic UV absorber according to any one of claims 1 to 7, wherein the UV
chromophore (Q.) is derived from a triazine compound of the formula

in which



10. A liposonpgeni c U absor ber—acecordi-ng—to—any- one of claims 1 to 7,

wherein-the W chronophore ( i Is derived froma_triazine c

formula [err] in wh 96/ 29302

SN M UL °% 29522 il v s,
| ndependent|y of one anot her, are ﬁydrogen, hydroxyl, Cl1- C5al kyl or

Cl- Coal koxy. we 30\ | i posonpgeni ¢ UV absorber according to Yepodidosd
claims 1 to 7, \ﬁerelnthe W chronmophore (@) is derivedfrpg?r‘]a 9
benzotri azol e conpound of the formula err] in which R16 and R18,

: -4

I ndependent|ly of one another, are hydrogen, 1- C18al kyl or Cl-C- al koxy
which is unsubstituted or substituted by phenyl, or halogen or the group
[err] in whi C&',. and R;s, independently of one another, are hydrogen, hydroxyl, C,-Csalky! or

C,-Csalkoxy.

11. A liposomogenic UV absorber according to any one of claims 1 to 7, wherein the UV
chromophore (Q,) is derived from a benzotriazole compound of the formula

OH R,
N
0@
(7) N
2 ’ \N/ R,
Ry

in which
R, and Rys, independently of one another, are hydrogen, C,-Cisalkyl or C,-Csalkoxy which
is unsubstituted or substituted by phenyl, or halogen or the group

T

7a) -CHo-N
(7a) 2N OO-(O)

in which :

Rys is hydrogen, C,-Cyealkyl, Cs-Cscycloalkyl, C-Cioaralkyl or Ce-Cioaryl,

Ry is hydrogen, C,-Cxalkyl, C>-Ci7alkenyl, Cs-Cacycloalkyl, C7-Cioaralkyl or Cs-Cioaryl,
and

tp ist1or2and,ift,=1,

Ris and Ry, together with the ring bridge member -I\II-CO- can also form a mono- or

polynuclear nitrogen-containing heterocycle and in this case Ry, is -CO- or methylene which
is unsubstituted or substituted by C;-Csalkyl and

Rz is C-Csalkylene, C,-Csalkenyiene, Cs-Cmarerné or vicinally bonded di-, tetra- or
hexahydro-Cs-Cioarylene,

Ry is Cy-Ciealkyl, Ci-Cealkoxy, halogen, Ce-Cioaryl, C»-Cioaralkyl or Cs-Cecycloalkyl, and
the ring B can be substituted in positions 1, 2 and 3 by C,-Csalkyl, C-Csalkoxy, carboxyl,
C.-Csalkoxycarbonyl, H,NCO-, SO,-, C,-Csalkylsulphonyl, halogen or by the radical of the
‘formula



R18, is hydrogen, Cl-ClO0alkyl, C5- C80yc|oa| kyl, C7ClOaral kyl or C6-ClOaryl,

R20" i s hydrogen, Cl-C20al ky CS C8cch_aa.kaI C7- ClQaral kyl
or C8-COaryl, and t2 is 1“'@ ’mﬂmﬂ 1, R19 and R20, t oget her
with the ring bridge nmenber Ltcan al so forma nono- or pol ynucl ear

ni trogen-containing heterocycle and in this case R19, is -CO or net hyI ene
which is unsuw &5 d or substituted by Cl-Csal kyl and R20 |

C2- C5al kyl ene, al kenyl ene. C6-ClOaryl ene or vicinally bonémg

tetra- or hexahydro-C6-ClOaryl ene, R17 is - C18al kyl , C1- Cl8al koxy,

hal ogen, C6-ClOaryl, C7-d Oaral kyl or C5-C8cycloal kyl, and the ring B can
be substituted in positions 1, 2 and 3 by Cl-Cbtal kyl, C Csal koxy, carboxyl,
C2- Cgal koxycar bonyl , H2NCO-, SO2-, Cil-Csal kyl sul phonyl , hal ogen or by the
radi cal of the fornula WD 96/ 28302

PCT/ EP96/ 00959

| i posonbgeni ¢ drb ﬁ:cbrhei

the W chronogm)re (@ dept ved % a benzophenone conmpound of the
formula [err] whivh R23 ydtegen, hydroxyl, Ci1-Cl4al koxy,

phenoxy or am no, V\/nere Cl- Cl4al koxy cag b

-46 - [err] 12. A
.ny one of clains 1 to 7, wherein

12. A liposomogenic UV absorber according to any one of claims 1 to 7, wherein the UV
chromophore (Q4) is derived from a benzophenone compound of the formula

Ry, ﬁ OH
J@”
Ry Ry
_ Ray
in which

Ry is hydrogen, hydroxyl, C,-Cisalkoxy, phenoxy or amino, where C,-C,.alkoxy can be
substituted by a radical of the formula

OH ?‘) Rag

C
Q
9a
(9a) ol
Ras
Rae
and/or an acyloxy radical,

Rz« is hydrogen, halogen or C,-Csalkyl,
Rzs is hydrogen, hydroxyl or C;-Csalkoxy, and
Rx is hydrogen or hydroxyl.

13. A liposomogenic UV absorber according to any one of claims 1 to 7, wherein the UV
chromophore (Qs) is derived from para-aminobenzoic acid derivatives of the formuia



substituted by a radical orrrul a. [err] and/ or an acyl oxy
radical R24 s hydraogen ”!ﬂ }!& ”m#mal.m_m& I s hydreger—hyerexyt——
~or Cl-Csal koxy, and R26 i 5 r oxyl 13. A liposonpgenic W

absor ber according to any one of cI aifs 1 to 7, wherein the W chr onophor e
(@) is derived from para-am nobenzoi c acid derivatives of the formla.

WD 96/ 29302  wo 9629302 PCT/ EP96/ 00959 p
-47 - Jerr] in which R27 is hydroxyl, hal ogen, cyano 61& | kyl ,
Cl- Csal koxy, nono- Cl- C5al kyl am no or di z#1- Coal kyl ami no, R28 is

hydrogen or Cl1-Cb5al kyl, R29 and R30, independently of one another, are
hydr ogen or Cl-Cbal kyl, and n2 is O, 1 or 2. 14. A |iposonbgenic W
absorber according to any one of claims 1 to 7, wherein as UV chronophore
() a benzylidenecanphor o Qsﬁgr mula [err]

(10) Rl e

in which

Rz; is hydroxyl, halogen, cyano, C,-Csalkyl, C,-Csalkoxy, mono-C;-Csalkylamino or
di-C-Csalkylamino,

Rzs is hydrogen or C,-Csalkyl,

Rze and R0, independently of one another, are hydrogen or C,-Csalkyl, and

m, is0,1or2.

14. A liposomogenic UV absorber according to any one of claims 1 to 7, whereinas UV
chromophore (Qs) a benzylidenecamphor of the formula

o
o PO
N

is used.

15. A liposomogenic UV absorber according to any one of claims 1 to 7, wherein as UV
chromophore (Q) radicals of the formulae

N -

N

N)\N

I
\ /> < R,,
2a) 0-©—c|-| o— (62

14
or



i s used. 15. A |i posonnpgeni ccording to any one of clains 1
to 7, wherein as W chraonophore (Q radicals aof the farmilae [err]

e I, o T

defined in the fornulae (2)* (%) “and (s/). 16. A liposonogeni c W absorber
accordi ng to Yy of clains 1 to 15, wherein Wis a branc g;am
preferably straight-chain C2-C4al kyl ene radical which, if desired, Is
interrupted by a carbonyl, carboxylato or gjher group. 17. A

| i posonogeni ¢ UV absorber according to any one of clains 1 to 16, wherein Z
Is a hydrophilic radical, selected fromthe class of (Za) ammoni um or am ne
conmpounds, (Zb) phosphat e conpounds, lg‘Z?)) car boxyl at e conpounds, (Zd)
polyols, and (Ze) sul phate conp&fnds., e 18. A |iposonogenic UV absor ber
according to claimn 1o ; '

(7a)

Rz

are employed
in which
Ra, Ri4, Rys, Ry7 and B are as defined in the formulae (2), (6) and (7).

16. A liposomogenic UV absorber according to any one of claims 1 to 15, wherein
W is a branched or preferably straight-chain Cz-C.alkylene radical which, if desired, is
interrupted by a carbonyl, carboxylato or ether group.

17. A liposomogenic UV absorber according to any one of claims 1 to 16, wherein
2 is a hydrophilic radical, selected from the class of

{Z.) ammonium or amine compounds,

(Z») phosphate compounds,

(Zs) carboxylate compounds,

(Zs) polyols, and

(Ze) sulphate compounds.

18. A liposomogenic UV absorber according to claim 1 of the formula

(13) [(»‘\1),,1(Q),,(W),,lsz-(z~|)r1

in which
A, is a hydrophobic radical,

®)

is a UV chromophore,
W is an organic radical,

Z, is a hydrophilic radical,
n, is a number from 1 to 4,
o] istor2,

q is1to3,



[err] in which Al is a hydrophomls a UV chronophore,
isan organic radical Z1 is i's a.n.ume,r_f_pgm4__.__
to4, p islor2 q sl fﬂﬂﬂﬂ fﬂﬂmﬂﬂmm 96/29302

PCT/ EP96/ 00959 rl isS1or 2
and S2 is 1 to3. 19. A liposonpgenic W absorber accord| ng to claim1 of
the formul a [ Qgdberaesez I N Which A2 is a hydrophobic radical, p&yepdshodss U
chromophore, W is an organic radical, Z1 is a hydrophilic radical,

is 1or 2, p is 1or 2, q |slt03 r2.4¢s 1 or 2, and s is 1 or2.
20. A li posormgeni ¢ UV absorber accor di ng to claiml of the fornula

I is 1 or 2, and
s, is1t03.

19. A liposomogenic UV absorber according tb claim 1 of the formula

[(Q}p(w)qls ’(21 )rz

(14)

in which

A, is a hydrophobic radical,
Q is a UV chromophore,
W is an organic radical,

Z, is a hydrophilic radical,

n istor2
p istor2,
q is1103,
r2 is 1 or 2, and
s is1or2.

20. A liposomogenic UV absorber according to claim 1 of the formula
Rao

(15) W,—':*‘—’Z‘"-tﬂm),,

Ry, Xw

in which
W, is aradical of the formula

. A‘ R”
(15a) D—Mo—(cuz)
%
o o
Rz is hydrogen, C,-C.alkyl or -CN,
Rso and Ra,, independently of one another, are C,-Csalkyl, hydroxyl, hydroxy-C,-Csalkyl or

carboxyl,
Rs2 is Cy-Csalkyl, hydroxyl, hydroxy-C,-Csalkyl, carboxyt or a radical of the formula (15a),



[err] in which W is a radical of theformta (15a) R29 is hydrogen,

Cr- Cdatkyl or -CN, R30_and ' ( y of one another, are ___
Cl- Coal kyl, hydroxyl, hyer m"' ‘W Bﬂ carboxyl, R32 is Cl-Coal kyl,
' hydroxyl , hydroxy- Cl- C5al kyl*, ear boxs « radical of the formula (15a),

VWD 96/ 29302 PCT/ EP96/ 00959
-50 - Al a,a,%,@a, hbndependently of one another, are hydr ogggraipedoosse
Cl10- Cl4al koxy ra |csg?, where one radical is always a Cl10-Cl4al E(i)?(y
‘radical, X is a halogen atom ¢ is a_ggnober from2 to 4, and w is
10 or 1. 21. A liposonpgeni c UV absorber according to claim1l .of the
iformula [err] i n which R29 is hydrogen, Cl-C4alkyl or -CN, R is

“hyd , O -Cal Cl- ' d

another are. dhcans Ao RepreberR g B andtio? B Enngeh 37 RIS E b TaaRA utere

i f .desired, i sonevadicalipéiwdyhHy CarCralka@@yadiegloup, and Z1 and Z2,

i ndependently ff %‘?h%ﬁém%m are the radical of a Cl-C3carboxylic acid, nl
y

iand n2, independen one another, are 0, 1 or 2, n1=n2=0 not being
"addi tional |y iqicl usiadumperfrom 2 to 4, and

w isoor1.

21. A liposomogenic UV absorber according to claim 1 of the formula

Zz)'z(A')"z
16 Re  o—w—2,
-8 (A 7~

in which
Rz is hydrogen, C;-C.alkyl or -CN,
R’ is hydrogen, C,-Caalkyl or Ci-Cialkoxy,
A, and A,, independently of one another, are a Cio-Cssalkoxy radical,
W is a Co-C.alkylene radical which, if desired, is interrupted by an -O(CO)- group, and
Z, and Z,, independently of one another, are the radical of a C,-Cscarboxylic acid,
" n, and n,, independently of one another, are 0, 1 or 2, ny=nx=0 not being additionally
included, and
rp istor2.

22. A liposomogenic UV absorber according to claim 1 of the formula
A, '
Nék'hl
J\\ /l\
(17) NH N HN

in which



r2 is 1 or2. 22. Allposo er accordlngto claim1l of the
Tﬂﬂilillflu ?Efl

PCT/ EP96/ 00959 -51-
Al is a radical of the formula [err] or the
formul a and ts and t4, independently of one another, are a nunber

from5 to 13.woesnsso2A | i posonbgeni ¢ UV absor ber accordi ng t ecgirpéeniodseof
the formul a (18a) [err]

-51-
A, is aradical of the formula
(CH,) C
~~{ T he formul
(17a) AN or the formula
(CHCHy

(17b) O-(CHp) 14'CH3

and
ts and t,, independently of one another, are a number from 5 to 13.

23. A liposomogenic UV absorber according to claim 1 of the formula

Z
(o] O—A,
{18a)
N O-Az
or the formula
z,
o O—A,
(183)
NS o~ Az
in which

A, and A, W and Z, are as defined in claim 1.

24. The use of the liposomogenic UV absorbers according to any one of claims 1 to 22 as
sunscreen agents for human skin.



or the fornula
defined=in claiml.

(18a) [err]

accordl ng to any one of clainms 1 to 22 as

< -

PCT

I n which
24 __ The use QL_r_h.e_L.l.pﬁgmgem ¢ WM _ahsorbsrs
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(57) Abstract

There are described liposomogenic UV absorbers, comprising 2
hydrophilic head group (=Z), a spacer (=W), a UV chromophore (Q) having
an absorption in the range from 285 to 400 nm and at least one hydrophobic A)—(Q)
tail group (=A) of the formula (1), in which A and Az, independently of t
one another, are a hydrophobic radical, Q is a UV chromophore, W is an
organic radical, Z; and Z3, independently of one another, are a hydrophilic radical, n; and ny, independently of one another, are a number
from O to 4, n=n2=0 not being additionally included, p is 1 or 2, q is a number from O t0 3, r is 1 or 2, rz is 0 or |, and s; is a number
from 1 to 3. The liposomogenic UV absorbers according to the invention arc preferably used as sunscreen agents in cosmetic preparations.
They are capable of self-organization into bimolecular layers, and can thereby penetrate into the stratum comeum to a high extent and

behave there in an extremely wash-resistant manner.




