: AT
W(/ 2- 20645/WK/2'2054§/&(resorC| nyl)triazines The present inventi 06!1 rﬁl at[es(,:‘
”t 0 novel bis(resorcinyl)triazines, processes for the preparation oft

conpounds and the use of selected bis(resorcinyl)triazines for cosnetlc

conposi ttons. The novel bis(resorcinyl)triazines have the formula [err]
in which Rlerr] and R err], independently-ot one another, are
Jerr]-Cerr]alkyl; (err]-Cerr]al kenyl; a radical of the formul a

-CH err]-CH-OH)-CH err]-OT[err] ; or

[err] R[erré rgfk t;z'%e a radical of the formula (4a) [err] R12
s a di rect—%@n%Laﬁg‘hr%rgﬁﬂt chain or branched C[err]-Cerr]al kyl ene

radi cal or a radical of the formula -(err]-Herr]- or

-Cerr]Herr]-0; Rlerr], Rerr] and Rerr], independently of one
anot her, arEheqpresent.imyjention salaigs fo wpval p r@p@rclnyaﬂnaangs grocesses for ther préparatioro f

the for ml %f théde dompounds and the use of selected bis(resorcinyljtriazines for cosmetic
compositions.

The novel bis(resorcinyl)triazines have the formula
A1

N/IN

R: and Ry, independently of one another, are C;-Cigalkyl; Co-Cigalkenyl; a radical of the

in which

formula -CHy-CH(-OH)-CH»-O-T4 ; or

R: and R are a radical of the formula (4a) ,;I} |-—o}-s|— s

Rz is a direct bond; a straight-chain or branched C,-C4alkylene radtcal or a radical

of the formula —CnHg, OF —C H;-0- ;

my "2m,

Ris, Ris and Ry, independently of one another, are C,-Cygalkyl; C,-Cigalkoxy or a
Ris
radical of the formula —O-Si—R,,

RiG

Rye¢ is Cy-Csalkyl;
m; and ms, independently of one another, are 1 to 4;
p1  is 0 or a number from 1 to 5;
A, is aradical of the formula



Rlerr] is (err]-Cerr]alkyl; mMerr] and nferr], independently of one

“another, are 1 to 4; p[err] is O or a nunber from1l to 5; Alerr] is
a radical of the formula

-2 - [err] or of the formula Rlerr] is
hydrogen; Cerr]-Cerr]alkyl, -(CHerr]GHerr]-O -Rerr] ; or a radical
of the formula -CH[err] CH-OH)-CH err]-OT[err]; HRerr] 1is

hydrogen; M (Cerr]-Cerr]alkyl; or a radical of the for mul a _
-(CH[err])[err] OTlerr] ; R[err] i s hydrogen; or nethyl; T[err] S
hydr ogen; rrj al kyl ; err] (e C[err]alk s a
metal cati on C%t?)err @ to 4; %ﬁ‘) n[er iy @ - 16. @ﬁrf?m’@l'%rr] al kyl ,
Cerr]- C[err]al kyl , Q:[Rerr]al kyl, and Cfe rFOQELerr]aI kyl are

strai ght-chain or br anched al kyl radi cal s such as nethyl, ethyl, n-propyl,
I sopropyl, n-butyl, oA butyl, tert-butyl, anyl, isoanyl or tert-anyl,
heptyl, octyl, isoocty{ nonyl , decyl, undecyl, dodecyl, tetradecyl,

pent adecyl, hexadecyl, \hept adecyl or octadecyl . :

(d)  — |

Rs is hydrogen; Ci-Cioalkyl, -(CHZC_:HRS-'O)"’-FI4 ; or a radical of the formula

-CHy-CH(-OH)-CHz-O-T;
Rs is hydrogen; M; C4-Csalkyl; or a radical of the formula -(CHQ)mz-O-T1 :

Rs is hydrogen; or methyl;

T: is hydrogen; or C,-Cealkyl;
Q; Cy-Cygalkyi;

M  is a metal cation;

m; is1to4;and

ny is1-16.

C-Czalkyl, C1-Cgalkyl, C1-Cioalkyl, and Cs-Cygalkyl are straight-chain or branched alkyl
radicals such as methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert;butyl. amyl,
isoamyl or tert-amyl, heptyl, octyl, isooctyl, nonyl, decyl, undecyl, dodecyl, tetradecyl,
pentadecyl, hexadecyl, heptadecyl or octadecyl.

C2-Cqsalkenyl is, for example, allyl, methallyl, isopropenyl, 2-butenyl, 3-butenyl, isobutenyl,
n-penta-2,4-dienyl, 3-methyl-but-2-enyl, n-oct-2-enyl, n-dodec-2-enyl, iso-dodecenyl, n-
dodec-2-enyl or n-octadec-4-enyl.

Preferred bisresorcinyl compounds of the formula (1) are those in which
A, is a radical of the formula



Jerr]-Cerr]al kenyl is, for exanple, allyl, nmethallyl, isopropenyl,
2-butenyl, 3-butenyl, isobutenyl, n-penta-2,4-dienyl, 3-nethyl-but-2-enyl,

n-oct-2-enyl, n-dodec-2-enyl, iso-dodecenyl, n- dodec-2-enyl or
n- oct adec- 4- enyl . Preferred bisresorcinyl conpounds of the fornula (1)
are those in which A[err] is a radical of-3+e fornula
-3- [err] Rl err] and R err] here are as defined in the
formul ae (1la) and (1b). | mport ant blsresorC|nyI conpounds according to
the invention have the fornula [err

(1a4) ‘G (1az) » (1b1) —NH-@-—COZR4 or

O-Ry
(1bz) —NH
CO,R,

Rs and R, here are as defined in the formulae (1a) and (1b).

Important bisresorcinyl compounds according to the invention have the formula
O-Rs

(2a) ;
" HO N7 lN HO
x
N
RO O-R,
_ O-R,
(2b) ', the formula
HO N7 |N HO
~
N

R;—-0O O-R,



-4- [err] in which Rerr] and R err],
i_.ndependently of one another, are (JQerr]-Cerr]al kyl; or
-CHerr]-CH-OH -CH err]-OT[err]; Rerr] is err]-Cerr]alkyl or a

radi cal of the fornula (2af[err]) [err]-T[err] or the formula
(2aferr]) [err] OH R[err]-4ts hydrogen; M
Cerr]-Cerr]alkyl; or -a radical of the formula -(CHerr])[err]-OT[err];
T[err] and T[err], independently of one another, are hydrogen; or
Clerr]-Clerr]alkyl; and m is 1io 4C0,-R,
HN
(3a) N N or the formula
@/k /lk©\
O-R,
NH COZRQ
(3b) N N :

O-R,
in which

Rs and Ry, independently of one another, are C3s-Cigalkyl; or -CH,~CH(-OH)-CH2-O-Ty;
Rs is C4-Cyoalkyl or a radical of the formula

- 0 .
- (2a4) \cl)j\o T2 orthe formula (2ay) /\/ \/\O_T2 ;

Ro is hydrogen; M; C,-Csalkyl; or a radical of the formula «(CH2)y-O-Tp;
Ty and T, independently of one another, are hydrogen; or C,-Csalkyl; and
m is1to4.

Uppermost of interest are compounds of the formulae (2a) and (2b), in which

Rs and Ry, independently of one another, are C3-Cigalkyl; or -CHz-CH(-OH)-CHz-O-Tj;

Rs is C4-Cyoalkyl;

and compounds of the formulae (3a) and (3b), in which

Rs and Ry, independently of one another, are C3-Cgalkyl or -CHz-CH(-OH)-CH,-O-Ty; and
Ty is hydrogen; or Ci-Csalkyl.



Uppernost of interest are conpounds of the fornulae (2a) and (2b), in which
Rlerr] and R err], independently of one another, are (err]-Cerr]al kyl; or
-CHerr]-CH-OH) -CH err]-OT[err]; Rerr] is Jerr]-Cerr]alkyl; and
conpounds of the formulae (3a) and (3b), in which Rlerr] and Rerr],

I ndependent|y of one another, are Cerr]--&err]al kyl or
-CHerr]-CH-OH)-CH err]-OT[err]; and T[err] is hydrogen; or
Cerr]-Cerr]al kyl. o 4 g -5 -
Ver arti _ :
Formul a (2 S00P i e Feidifed i e oo 85 upAfe Lmasirs o HERHRAAS () o (3F n
Exanpl es owhighrfgcanedi3; bdverthe samermeaniid.) whi ch may be nentioned are:

2- (4' - met hoxyphenyl ) -4, 6- bi s(2' - hydr oxy-4' -n-octyl oxyphenyl)-1

, 3, 5-tnazi ne;

2 4- bi s{[4EQ(2n1plbsmfopmpouoqsdfthqtbmw1q)¢1<))pryliohxyayﬁeh;entlonadal‘eenyl) 6- (4-meth
oxyphenyl)

2, 4-bi s{] 42Z(% @?ﬁ\?ﬁ@@ﬁh%‘bﬁﬁy’“&?w&‘fpﬂé’ﬁ?’fﬂ"yehﬁ"l)(% ﬁé’f’%et hyl car boxy|
) phenyl am am]-bus{[4-33-(2-pmpylbxy)@-hydroxypropyloxy)-z-hydroxy]phenyl}-s-(4-methoxyphen 1)-

2, 4- bi S{[41(él§&s(zt ri.met hyl sil oxysilyl propyl oxy) - 2- hydroxy] phenyl )-6-(4-neth
oxyphenyl) € riazi ne;

4-bi s{[ 42(42ﬁeu41ﬂ amwenwbm@hmwumwetﬁowmwmwa}mw-
35tr|a2|1%e 4-bi s{[4-(1

3,5,5 r!?mat hyl tri si I yI 2 - met hyl propyl oxy) - 2- hydr oxy] phenyl } -
6- (4-nmeth g{gyj( -2- .
2, Sf blm:{ [ ZEM& pﬁ.g([‘)r;/'?ﬁgy)sw rox{l?ﬁy())gyhyg%x)y}pheﬂy} ?éﬁ?eﬁﬁ%’%‘?ﬁ 6) [ 4- et hy
| car boxyl ) 1 (ﬁﬂrf?}!"&mno] 135tr|a2|ne or I -
2,4-b 4 it . [ 2=0y1,) -
0 Lo mmgeodo Dy OO s i Sl

various vva?é"b'ﬂﬁ‘}'(*eﬂahﬁ -§ ,5' Bhbeptamgtividsilyo"-methylpsonyiaxy)-2-hydroxylpheryly] is a
radi cal of GI(Hﬁnétﬂ ,Egghgwﬁ}@b @mzﬁger r] and Rl err] have the sane neaning,

can be prepared in g-Step reaction, starting fromcyanuric chloride.

In this ca3&blﬂ@'@3@‘mmm-%hmwwwﬂyﬂmhb?ﬁﬂﬂlgﬁﬁﬁrmylctarboxy):—t ed in
G d c chloride to give the dichlorotriazine
a Gignar Pﬁ?ﬁﬁérbiﬂﬂhﬂ:i 5‘trﬁ¥if\§6§|’

conmpound o [err]
2,4-bis{[4-(2-ethylhexyloxy)-2-hydroxylphenyl}-6-(1-methyipyrrol-2-yl)-1,3,5-triazine.

The novel bis(resorcinyl)triazines can be prepared in various ways. For example, the
compounds of the formula (1), if A, is a radical of the formula (1a) and R, and R, have the
same meaning, can be prepared in a three-step reaction, starting from cyanuric chloride. In
this case the appropriate phenylmagnesium bromide compound is reacted in a Grignard
reaction with cyanuric chloride to give the dichlorotriazine compound of the formula

O-R,

(1d)

N“ |N
CIJ\\NJ\CI

Processes for the preparation of these intermediates are known and described, for
example, in EP-A-0,577,559. The two resorcinyl groups are then introduced in a generally
known manner by Friedel-Crafts acylation of resorcinol in the presence of a Lewis acid, in
particular aluminium chloride. In the third step, the etherification of the free p-hydroxyl |



Processes for the preparation of these internedi ates are known and
described, for exanmple, in EP-A-0,577,559. The two resorcinyl groups are
then introduced in a generally known manner by Friedel-Crafts acyl ation of
resorcinol in the presence of a Lewis acid, in particular alumnium
chloride. In the third step, the etherific@tion of the free p-hydroxyl

-6 - groups is carried out, depending on the neaning of the radicals
Rlerr] and Rlerr], by alkylation or acid-catal ysed addition of glycidyl

et hers. Detgfg ' [ [ e S fkation
xani es. . e gioRlrRkrERR, dipehhgion e Flans Jr e Rdicah ot iy By HigiatS or
accessi bl e agid-eatalysed additian ofglyaidw ethers. Relaileddafounatian fgnthisdcandzeptakers fromdhe
this end, t ' y substituted benzonitrile is reacted with

di cyandi amdg%%gﬁ%f%"ﬁ%%'G- aryl-1,3,5-triazine-2,4-dione, which is
converted using thionyl chloride into the chloro derivative of the formula

1.5, 1l il P i o

N, N- di et hyeactiohavithoutiese ofi Giiigrang sgagentss Tothis Bha,the approgridtelyysubstitatedr o-

exanpl e, | BoRpULR 5 FrgRA it Satyamie to e Vil Sadiaghe B diene.amich o

(1), in whiisboretted using thionyldhivtide dito ftivs emb:g dekiativecdt rulé Mhﬂr(]ga){. ﬁltb@aﬁvel

o oo oy, ke Rom R Kt e sd RaSua i rsaeiarot o poy ALy
substituted N,N-dimethylcarboxamides with phosphorus oxychloride and N-cyanochioro-
formamidine. These reactions are already known and are described, for example, in Dyes

and Pigments 7, 419-443 (1986).

Compounds of the formula (1), in which A, is a radical of formula (1a), can furthermore be

obtained by reaction of phenyl-substituted benzoxazin-4-ones of the formula
OH o)

(1e) |
Ri-O o

O-R,
with benzamidine compounds of the formula

(1) Ry-Q NH.
NH

where R, Rz and Rs are as defined. The preparation of such benzoxazinone intermediates
and the reaction with amidines are described in Helv.Chim.Acta 55, 1566-1595 (1972).

If in formula (1) A is a radical of the formula (1b) and R, and R, have the same meaning,
the bis(resorcinyl)triazines according to the invention can be prepared, for example, in a
three-step reaction, starting from cyanuric chloride. In this case the appropriate
aminobenzoic acid ester is reacted with cyanuric chloride to give the dichlorotriazine
compound of the formula



where R err], Rerr] and R err] are as defined. The preparation of such
benzoxazi none internedi ates and the reaction with am dines are described in.
Hel v. Chi m Acta 55, 1566-1595 (1972). If informula (1) Alerr] is a

radi cal of the fornula (1b) and Rlerr] and Rl err] have the sane neaning,
the bis(resorcinyl)triazines according to&he invention can be prepared,
for exanple, in a three-step reaction, starting fromcyanuric chloride. In
this case the appropriate am nobenzoic acid ester is reacted with cyanuric
chloride to give the dichlorotriazine conpound of the formula

-7- [err] The t sorcinol groups are then introduced in a
general |y known manner by eTCOMafts acyl ati on of resorcinol in the
presence of a Lewis acH#,” M particul ar al um nium chl oride. These reactions

are descri b, for exa@l}e, in EP-A-165,608.. Finally, the free p-hydroxyl
groups are etherifiedy«ependi ng on the nmeaning of the radicals R err] and
Rl err], by al kylation]or ’9%: d-cat al ysed addition of glycidyl ethers.

0
Detai |l ed i nformati og \N % can be taken fromthe synthesis exanples.

Furthernore, the conmpounds of the fornmula (1) according to the invention
can be prehs o Pasordl Gratigste MerfinfHbAlcdtth higehbrifly kWP HAANE by BifedeR’ MUl 2
Lerr] Crafts acylation of resorcinol in the presence of a Lewis acid, in particular aluminium
chloride. These reactions are described, for example, in EP-A-165,608. Finally, the free
p-hydroxyl groups are etherified, depending on the meaning of the radicals R and Rz, by
alkylation or acid-catalysed addition of glycidyl ethers. Detailed information for this can be

taken from the synthesis examples.

Furthermore, the compounds of the formula (1) according to the invention can be prepared
by dehydration of a dihydrotriazine compound of the formula

N
(1h) |

RO O-R,

Ry, Rz and A, are as defined in formula (1).

The dehydrating agent generally employed is chloranil. The dehydration of dihydrotriazine
compounds to give 1,3,5-triazines with the aid of chloranil is known, for example, from
Khim. Geteritsikl. Soedin. (2), pp. 350-353 (1969). |

Compounds of the formuia (1), in which A, is a radical of the formula (1c) and R, and R
have the same meaning, can be prepared, for example, in a three-step reaction, starting
from cyanuric chloride. In this case the appropriate N-alkylpyrrole is reacted selectively with

cyanuric chloride in a Friedel-Crafts reaction to give the dichlorotriazine compound of the
formula



Rlerr], Rerr] and Alerr] are as defined in forrmula (1). The dehydrati ng
agent generally enployed.is chloranil. The dehydration of dihydrotriazine
conpounds to give 1,3,5-triazines with the aid of chloranil is known, for
exanple, fromKhim GCetentsikl. Soedin. (2), pp. 350-353 (1969).

Conpounds of the fornmula (1), in which Ale8r] is a radical of the fornula
(1 c) and Rerr] and R err] have the sanme neani ng, can be prepared, for
exanple, in a three-step reaction, starting fromcyanuric chloride. In this
case the appropriate N-alkylpyrrole is reacted selectively with cyanuric
chloride in a Friedel -Qrafys reaction to give the dichlorotriazine conpound

of the fornul a NS N~01 -8- [err]
Qerr] inthis case is a$ defined in fornula (1). . The two resorcinol
groups are(tihen introd in a generally known manner by Friedel- Crafts

acyl ation of resorcin I n¥he presence of a Lewis acid, in particular
al um ni um chl ori de. THese |l actions are described, for exanple, in

EP- A- 165, 608. The f pgfe N ©xyl groups are etherified by al kylation or
aci d-catal ysed addition of glycidyl ethers. ‘Detail ed

Q; in this case is as defined in formula (1).

The two resorcinol groups are then introduced in a generally known manner by Friedel-
Crafts acylation of resorcinol in the presence of a Lewis acid, in particular aluminium
chloride. These reactions are described, for example, in EP-A-165,608. The free p-hydroxy!
groups are etherified by alkylation or acid-catalysed addition of glycidyl ethers. Detailed
information for this can be taken from the synthesis examples.

The compounds of the formula (1) according to the invention and other selected
bis(resorcinyl)triazine compounds known from the prior art are particularly suitable as UV
filters, i.e. for protecting ultraviolet-sensitive orgahic materials, in particular the skin and hair
of humans and animals, from the harmful effects of UV radiation. These compounds are
therefore suitable as sunscreens in cosmetic, pharmaceutical and veterinary medical
preparations. These compounds can be used both in dissolved form and in the micronized
state.

A further subject of the invention is therefore a cosmetic preparation, comprising at least
one compound of the formula
Ay
HO N¢I\N HO
N

@) | ,

N

RO O-R;,

in which



information for this can be taken fromthe synthesis exanples. The
conpounds of the fornmula (1) according to the invention and ot her sel ected
bi s(resorcinyl)triazine conmpounds known fromthe prior art are particularly
suitable as UV filters, i.e. for protecting ultraviolet-sensitive organic
materials, in particular the skin and hai-®-f humans and animals, fromthe
harnful effects of UV radiation. These conpounds are therefore suitable as
sunscreens in cosnetic, pharmaceutical and veterinary nedical preparations.

These corrpﬁ#,m ﬁ@ﬁn&é'péaﬁﬁﬂmbawhd éhdihérsa&emrég{y Wi Ordll@l ;IC)€C Falkenyi & ed

state. urther subject of the invention’s e cosnetic

preparation, ctadinel ef thg f@ﬁ“ﬂ'ﬂaa@ﬂgﬁﬂ&@@gﬂ@nﬁn o radisalaf thafosmplar

i n which OH -9 - Rl err]
and Rl err], independently of one another, are hydrogen; (err]-Cerr]alkyl;
Cerr]-Cerr]-al kenyl; a radi cal of the formula
-CHerr]-CHCHerr]SHJerr](M[err] ; a radical of the for

oH ) .

[err] - CI—II%#F?W%HT&'[T&?']Q r@dlf"[ag?frtf',e fosmula (42 car‘ f TR r rruﬁ'%l’
(4a) [err] Rlerr] is a direct bond; straight-chain or aﬁ\che
Cerr]-Cerr]alkylene radical or a radical of the formula ~P1

-Cerr]-Heérr] or -Cerr]Herr]0O;
Rz is a direct bond; straight-chain or branched C;-Csalkylene radical or a radical of the

formula —CpHgz, OF ~CuHzO-

Ris, Ri4 and Rys, independently of one another, are C,-Cygalkyl; C-Cygalkoxy or a
R1s
radical of the formula —O0—Si—R,
R1s
Ris is C1-Csalky1;
m; and ms, independently of one another, are 1 to 4;
p1  is 0 or a number from 1 to 5;
Ty = is hydrogen; or Cy-Cgalkyl;
Az is a radical of the formula

(4b) —@ (4c) —-NH-@ . or of the formula
O-R, CO,R,

S
N
@ <

in which
Rs is hydrogen; C;-Cyealkyl, -(CH>CHRs-O), -Rs, or a radical of the

formula -CHy-CH(-OH)-CH,-O-T4 ;
Rs is hydrogen; M; C,-Csalkyl; or a radical of the formula -(Cl-lz.)m;O-T2 ;

Rs is hydrogen or methyi;



Rlerr], Rerr] and R err], independently of one another, are

Cerr]-Cerr]alkyl; (err]-Cerr]al koxy or a radi cal of the fornula
[err] Rlerr] is (err]-Cerr]alkyl; mMerr] and nierr],

i ndependent|ly of one another, are 1 to 4; Plerr] is O or a nunber
from1l to 55 T[err] is hydrogen; or C(Jerrf0-Clerr]alkyl; A2 is a radical
of the formula [err] . (4d) in which Rerr] is hydrogen;

C[er'r]-C[err]aIkyI -(CHerr]CHRerr]-Oferr] -Rerr], or a rad|cal of the

f la - ]
C?cra?lrj] aC[ err]a CH(:le %%lsf:g'%e%&%ﬁ%%eo?yw en'c?éj‘ er?? [err] O Tlerr];
RS is hyergerls@ﬂ‘QﬁﬁM|

-10- T[ eryz] j ndependent|y of one another, are hydrogen or
derr]- C[erhrd]a "Té‘géedr"P is CJerr]-Clerr]alkyl; M is a nmetal cation;
nferr] |smaons20r2nd n Is 1-16; and cosnetically tolerable carriers or

auxiliari esa d

n is 1-16;
and cosmetically tolerable carriers or auxiliaries.

For cosmetic use, the sunscreens according to the invention usually have a mean particle
size in the range from 0.02 to 2, preferably 0.05 to 1.5, and very particularly from 0.1 to
1.0 p. The insoluble UV absorbers according to the invention can be brought to the desired

| particle size by customary methods, e.g. grinding, using, for example, a jet, ball, vibration or
hammer mill. Preferably, the grinding is carried out in the presence of 0.1 to 30, preferably
0.5 to 15% by weight, based on the UV absorber, of a grinding aid such as, for example, an
alkylated vinylpyrrolidone polymer, a vinyipyrrolidone-vinyl acetate copolymer, an acyl
glutamate or, in particular, a phospholipid.

Besides the UV absorbers according to the invention, the cosmetic compositions can
additionally contain one or more further UV-protective substances, e.g. triazines, oxanilides,
triazoles or amides containing vinyl groups or cinnamides. Such protective substances are
described, for example, in GB-A-2,286,774 or alternatively are known from Cosmetics &
Toiletries (107), 50 et seq. (1992).

The cosmetic compositions according to the invention contain 0.1 to 15, preferably 0.5 to
10% by weight, based on the total weight of the composition, of a UV absorber or of a
mixture of UV absorbers and a cosmetically compatible auxiliary.

The cosmetic compositions can be prepared by physical mixing of the UV absorber(s) with
the auxiliary by the usual methods, such as, for example, by simply stirring the individual
components together. '

The cosmetic compositions according to the invention can be formulated as a water-in-oil or
oil-in-water emulsion, as an oil-in-alcohol iotion, as a vesicular dispersion of an ionic or non-

ionic amphiphilic lipid, as a gel, solid stick or as an aerosol formulation.



For cosnetic use, the sunscreens according to the invention usually have a
nmean particle size in the range fromO0.02 to 2, preferably 0.05 to 1.5, and
very particularly fromO0.1 to 1.0 [err]. The insoluble UV absorbers
according to the invention can be brought to the desired particle size by
customary nethods, e.g. grinding, using, -flér exanple, a jet, ball,

vi bration or hamrer mll. Preferably, the grinding is carried out in the
presence of 0.1 to 30, preferably 0.5 to 15% by wei ght, based on the W
absorber, of a grinding aid such as, for exanple, an al kyl ated

vi nyl pyrrolidone polyner, a vinylpyrrolidone-vinyl acetate copol yner, an
acyl gl ut ansteewater-in-oil wmil&ihm&turemdspnotbph:osmptiaally coppatible suxikiary preferably

absor bers '
addi ti onal ?Sﬁg{ggt al r?tog népg'? url]r%ﬁéeg%’ pr o{ll f%ﬁeg)gt? %(gﬁngfe%&r The ol
triazines, pha(wcan iddhis case aamhmﬁanyroﬂesutdble fmmusmem fcgmulatlphs,grgnqme orrmore
© ¢l nnam des rot ective suhst ances ed [ ex

G A, 230 FHEPBRBIE A T, AEnelitel BF e Riee o ke i exdért AR Blophd.
(107), 50 Pi'eféﬂad n{oh898|) polyols &ife ethansi] isopmpamlsprbpylaﬁe glgcsl) libxyieneQlyicok
I nvention ¢ nta 1.t0 15, preferably 0.5 to 10% by wei ght, based on the

total weigf cgﬁo? SeBMdlosi tion, of a UV absorber or of a mixture of UV
absorbers and a cosrret ically corrpati ble auxiliary. The cosnetic

corrp05|t|ons can he prepared by si.cal m Xxi n of the apsorber(s) with
the auxili &Ny efpisiigr vtmﬁwm ﬁwﬁgyeg GEH"%D"#' °'t5 Pe eosme
stirring tBSmPBQhUﬁ%r&WS%@nﬁ&QQS §.%ne or n:B}G eﬁib%?ﬁiddf‘emﬁéﬁ:féins

accordi ng he i nvention can formulated as a water-in-oil or
oil-in- vvat derivatives,ieg:, Polyethoxyiated psters of Sydrogenated gastgeoily weﬁl@enaemulsmer
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stick or as an aerosol fornu I N- Ol
oi | -i n-wat’ éree@mﬂpxmlﬁt,edtmblwsemn sa ethpxylatacdfattyacid:onen etbnvlqaecbgmride/
contains 5 to 50% of an oil phase, 5 to 20% of an emulsifier and 30 to 90%
of water. The oil

The cosmetic compositions can also contain further components such as emollients,

emulsion stabilizers, skin moisturizers, skin bronzing accelerators, thickeners such as
xanthan, moisture retention agents such as glycerol, preservatives, fragrances and
colourants.

The cosmetic formulations according to the invention are distinguished by excellent
protection of the human skin against the harmful influence of sunlight.

In the following examples, percentages are by weight. In the casé of the
bis(resorcinyl)triazine compounds employed, the amounts relate to the pure substance.



phase can in this case contain any oil suitable for cosnetic fornmulations,

e.g. one or nore hydrocarbon oils, a wax, a natural oil, a silicone oil, a
fatty acid ester or a fatty al cohol . Preferred mono- or pol yol s are

et hanol , isopropanol, propylene glycol, hexylene glycol; glycerol and
sorbitol. Any enulsifier whi ch can be engl-oyed conventionally can be used

for the cosnetic conpositions according to the invention, e.g. one or nore
et hoxyl ated esters of natural derlvatlves e.g. polyethoxylated esters of
hydr ogenat g . |.fier such as silicone polyol;
a free or X ' foxyl ated fatty al cohol; a free
or ethoxyl ated sorbltan ester an ethoxylated fatty acid; or an ethoxylated

gl yceri de. onponent s
such as e R bronzi ng
acceleratonsgsumumkeners such as xanthan moi sture retention agents such as
gl ycerol, preservatives, fragrances and colourants The cosnetic

for mul ati ons according to the inventiony#re distinguished by excellent
protection of the human skin against thg harnful influence of sunlight.

In the folfow ng exanpl es, percentageg e by weight. In the case of the
bls(resorC|nyI)tr|aZ|ne conpounds enpl d, the anobunts relate to the pure
subst ance. -12 -

Exanpl es of1@neparat|on of the noy

2. 4-Bi s{[4-(2-et hyl hexyl oxy) - 2-hy X
1,3,5-triazine J[err]

Nj/\d

a) Grignard reaction: In a 500 ml sulfonating flask having a stirrer, dropping funnel,
condenser and internal thermometer, 7.3 g (0.3 mol) of magnesium turnings and a few
grains of iodine are initially introduced into 60 ml of dry tetrahydrofuran (THF). Under dry
protective gas (nitrogen), 56.1 g (0.3 mol) of 4-bromoanisole, dissolved in 100 ml of THF,
are slowly added dropwise at 60°C. After the complete dissolution of the Mg turnings, the
mixture is stirred at 60°C for 90 minutes. The Grignard solution is then added dropwise at
5°C under nitrogen in the course of 60 minutes to a solution of 55.3 g (0.3 mol) of cyahuric

8 : Exanmpl e 1:
?- 6- (4- met hoxyphenyl ) -

chloride in 150 mi of THF. The mixture is evaporated to dryness at room temperature, 500
mi of dil. hydrochloric acid are allowed to run in and the mixture is extracted with 300 ml of
methyiene chloride. For working-up, the solvent is removed in vacuo, and the semisolid
residue is tritrated with a little isopropanol and filtered off with suction. Purification is carried
out by recrystallization from toluene/hexane (1:1). 62.8 g (82% of theory) of 6-(4-methoxy-
phenyl)-2,4-dichloro-1,3,5-triazine are obtained (m.p.: 131-134°C).

b) FriedeI-Crafts acylation: In a 750 ml sulfonation flask having a stirrer, dropping funnel,
condenser and internal thermometer, 43.5 g (0.17 mol) of 6-(4-methoxyphenyl)-2,4-dichloro-
1,3,5-triazine and 37.5 g (0.34 mol) of resorcinol are initially introduced into a mixture of

150 mi of xylene (isomer mixture) and 150 ml of sulfolane. At 60-65°C, 52.1 g (0.39 mol) of
aluminium chloride are slowly introduced and the mixture is stirred until evolution of HCl is
finished (about 4 hours). The warm reaction solution is allowed to run into 750 ml of



a) Gignard reaction: In a 500 mM sulfonating flask having a stirrer,
droppi ng funnel, condenser and internal thernoneter, 7.3 g (0.3 nol) of
magnesi umturnings and a few grains of iodine are initially introduced into
60 mM of dry tetrahydrofuran (THF). Under dry protective gas (nitrogen),
56.1 g (0.3 nol) of 4-bronvanisole, dissolaged in 100 mM of THF, are slowy
added dropwi se at 60[err]C. After the conplete dissolution of the My
turnings, the mxture is stirred at 60[err]C for 90 m nutes. The Gignard
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I n vacuo, aetlowlpewdem solid residue is tritrated with a little isopropanol

and filtered off with suction. Purification is carried out by
recrystallization fromtoluene/ hexane (1:1). 62.8 g (82% of theory) of
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1,3,5-triazine and 3 % %0. 34 mol) of resorcinol are initially I nt.roduced
into a mi xt(MeEist) and®@.80 (01 1,m01ef50% sedium hydraxidegolution. The mixturssis stirred for
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stirrer, dropping funnel, condenser and
cm, | = 60 cm). The compound of the formula (101) is obtained as a viscous, slightly yellow

resin, which crystallizes after a few weeks. Yield: 24.6 g (78.4% of theory). Crystallization
can be accelerated by addition of seed crystals.

Properties: _

Slightly yellow crystals, m.p.: 83-85°C

UV spectrum: Amax = 343 nm, Amgay = 47 000 M-Tem™1 (ethanol)

TH-NMR spectrum: & [ppm, CDClg] = 0.8-1.0 (m, 12H, -CHg), 1.2-1.8 (m, 18H, -CHo- and
-CH-), 3.8-3.9 (d, s, 7H, -O-CHyp- and -O-CHg), 6.4-8.6 (10H, aromatics), 13.2-13.6 (s, 2H,
-OH)

Example 2: The procedure is as described in Example 1c), with the difference that for the
alkylation 17.8 g of 3-chloromethylheptane, dissolved in 25 mi of DMF, are used instead of
3-bromomethylheptane. |



internal thernometer, 20.2 g (0.05 nol) of

2, 4-bi s(2, 4-di hydr oxyphenyl ) - 6- (4- met hoxyphenyl)-1, 3,5-triazine are

i ntroduced together with 200 mM of nethylcellosolve (Merck) and 8.8 g (0.11
nmol ) of 50% sodi um hydr oxi de solution. The m xture is stirred for 30 :
m nutes at 80C and 23.2 g (0.12 nol) of 31Wrononet hyl hept ane, dissolved in
25 mM of nethylcell osolve, are slowy added dropw se at the sane
tenperature. The al kyl atlon can be nonitored by thin-layer chromatography.
Aft er reaciExamplds: 2548 , : -

| onger be detected._ The m xture IS evaporat eo y [ )

t aken up i Rhemd-hB.5riazine sediumsaltine (7 vol ./3 vol .) and the solution is
filtered frominsoluble material. For purlfication it is chromatographed
on silica gel (colum: 0 =5cm | 6@Tm . The compound of the fornula
(101) is obtained as a viscous, sli ghtl yell ow resin, which crystallizes
after a few weeks. Yield: 24.6 g (78.4%9f theory). Crystal lization can be
accel erated by addition of seed cryst®ls Propertles Slightly yell ow
crystals, ﬂ 83-85[err] C UV spectru [err]rrax 343 nm [err]max =47000
Merr]jcnfe (%)(ethanol) [err]H N umOFE:Hrr] [ppm CDC[err]] =
0.8-1.0 (m 12H, -CHerr]),1.2-1. bH, [err]- and -CH), 3.8-3.9
(d, s, 7H, OCH[err] and -O 36 (10H, aromatics), 13.2-13.6
(s, 2H, -OH) le 2. T desqribed in Exanple 1 c),
with the d|fference 0B | tQ1e kyl ati on~17.9 g ypf SO;Na

3-chl or onet hyl hept ane, di s@ldl ved in 25 m of DWVF, &K used instead of

3: br ononet hyl hept ane.

-14- Exanpl e 3:

2 el 5 UL “ phabepatlch 96 8h et ol B SIYRESR 2 b8 ALaiAVRY phBA S e
1,3,5-triazine (cf. Example 1b) with 1-chloro-2-propanol-3-sulfonic acid sodium salt
(“Hoffmann acid").

In a2 500 mi sulfonation flask having a stirrer, dropping funnel, condenser and internal
thermometer, 8.1 g (0.02 mol) of 2,4-bis(2,4-dihydroxyphenyl)-6-(4-methoxyphenyl)-
1,3,5-triazine are initially introduced together with 100 mi of methyicellosolve (Merck®) and
3.36 g (0.04 mol) of 50% sodium hydroxide solution. The mixture is stirred at 80°C for 30
minutes and 9.44 g (0.048 mol) of Hoffmann acid are added in small portions at the same
temperature. The alkylation can be monitored by thin-layer chromatography. After reaction
at 102-103°C for 18 hours, the starting material can no longer be detected. The mixture is
rendered weakly alkaline with a few drops of 2N sodium hydroxide solution and the reaction
solution is allowed to run into 50 ml of acetone at 60°C. The precipitate is filtered off with
suction and washed several times with acetone. Drying is carried out at 100°C in vacuo.
Yield: 10.8 g (74.6% of theory) of yellow, strongly hygroscopic powder.

Properties
UV spectrum: Amax = 324-333 nm, Amay = 40 000 M-icm! (water)

The structure is in agreement with the elemental analysis and 'TH-NMR spectrum.



Preparation is carried out by al kylation of o

2, 4-bi s(2, 4-di hydroxyphenyl) - 6- (4- net hoxyphenyl)- 1 ,3,5-triazine (cf.
Exanpl e 1b) with 1-chl oro-2-propanol - 3-sul fonic acid sodi um salt ("Hof fmann
acid"). In a 500 m sul fonation flask having a stirrer, dropping funnel,
condenser and internal thernoneter, 8.1 g46Q.02 nol) of _

2,4-bi s(2, 4-di hydroxyphenyl) - 6- (4- net hoxyphenyl)- 1 ,3,5-triazine are
|n|t|aIIy i ntroduced together with 100 ml of net hyI cell osol ve (Merck) and
3.36 g (0.Q4_ . 2 -‘o um h dl‘éld% solu ; ture.is stirred
at 80[err] &f - A erpePYiQ : P VQTONARNIRIN d are
added i n s@eldimethokypheayipl &&.aamae terrperature The aI Kyl atlon can be

noni tored by thin-layer chromatography. After reaction at 102-103[err]C for
18 hours, the starting material can no lenger be detected. The mixture is
rendered weakly alkaline with a few drops of 2N sodi um hydroxi de sol ution
and the reaction solution is allowed un into 50 m of acetone at
60[err]C. The precipitate is filtered with suction and washed several
times with acetone. Drying is carried ut at 100[err]C in vacuo. Yield:
10.8 g (74(®8)of theory) of yeIIO\g stgQngl y_hygroscopi ¢ powder.

Properties UV spectrum [err]max H -3 [err]Jmax [err] 40 000
M[errjcm[err] (watej) The str ' r eement w:lithe el enent al

anal ysis and [err] H NVR spectru ~
- 15- . Exanpl e 4: 0 (o) 0 (o)

2. 4-Bi s{[ 4-(3-(2- propyl oxpjp- 2- hydr oxypr opyl oxy) -2- hggr oxy] phenyl } -
6- (4- nmet hoxyphenyl )-1. 3. 5-tri azi ne [err]

Preparation is carried out by acid-catalysed addition of isopropyl glycidyl ether to 2,4-
bis(2,4-dihydroxyphenyl)-6-(4-methoxyphenyl)-1,3,5-triazine (cf. Example 1b).

In a 250 ml sulfonation flask having a stirrer, dropping funnel, condenser and internal
thermometer, 8.1 g (0.02 mol) of 2.4-bis(2,4-dihydrokyphenyl)-s_-(4-methoxyphenyl)-
1,3,5-triazine are initially introduced together with 5.1 g (0.044 mol) of 2,3-epoxypropyl
isopropyl ether and 0.7 g of ethyltriphenylphosphonium bromide in 80 ml of xylene/20 ml of
dimethylformamide. The mixture is heated to reflux temperature (130-132°C). After a
reaction time of 14 hours, the reaction has ended (thin-layer chromatogram). The mixture is
evaporated to dryness, the residue is dissolved in 50 ml of toluene/acetone (75 vol./25 vol.)
and the mixture is chromatographed on silica gel (column: @ = 4 cm, | = 40 cm). The
compound of the formula (103) is obtained as a viscous, slightly yellowish resin, which
crystallizes after a few weeks. Yield: 7.9 g (62.2% of theory). Crystallization can be
accelerated by addition of seed crystals.

Progerties'
Slightly yellow crystals, m.p.: 95-98°C

UV spectrum: Amayx = 341 nm, Amax = 50 000 M~1em=1 (ethanol)

TH-NMR spectrum: 3 [ppm, CDClg] = 1.2-1.3 (d, 12H, -CHg), 3.6-3.8 (m, 6H, -CHo-O- and
-0-CH-), 8.9 (s, 3H, -O-CH3y), 4.1-4.3(m, 6H, Ph-O-CH»-CH-), 6.4-8.6 (10H, aromatics),
13.2-13.6 (s, 2H, Ph-OH)



Preparation is carried out by acid-catal ysed addition of isopropyl glycidyl
ether to 2,4- Dbis(2,4-di hydroxyphenyl)-6-(4-nmethoxyphenyl)-1,3,5-triazine
(cf. Exanple 1b). In a 250 mM sulfonation flask having a stirrer,
droppi ng funnel, condenser and internal thernometer, 8.1 g (0.02 nol) of
2, 4-Dbi s(2, 4-di hydr oxyphenyl ) - 6- (4- net hoxypteenyl )- 1 ,3,5-triazine are
initially introduced together with 5.1 g (0.044 nol) of 2, 3-epoxypropyl

i sopropyl ether and O 7 g of ethyltrlphenylphosphonlun1bron1de in 80 m of

xyl ene/ 20 1, ¢ '5151&@%2‘0&)

t enper at ur €

reaction hmmmﬁﬁmm chromat ograrr) The mxture IS evaporated to
dryness, the residue is dissolved in 50 m of toluene/acetone (75 vol/25

vol.) and the mixture is chronatographed on silica gel (colam: [err] = 4

cm | =40 cm. The conpound of the fornula (103) i S gy}’ﬂ%ed as a

vi scous, slightly yellow sh resin, which cry iCR—fter a few weeks.
Yield: 7.9 g (62.2% of theory). Crystal Ilzatn be accel erated by
addition of seed crystals. Properties o y yeIIow crystals, mp.:
95-98[err]C WV spectrum [err]max = 341 ﬂ [err]max = 50 000 Merr]
cierr] (etthegol) [err]H NVMR spectr 'Jpp CDCI[err]] =1.2-1.3 (d,
12H, -CHerr]), 3.6-3.8 (m 6H, - err - O jjand "b 9 (s, 3H,
-OCHerr]), 4.1-4.3(m 6H, Ph-O [ -86(10—!, aromatics),

13.2-13.6 (s, 2H, Ph-OH) :
-16 - Exanpl e 5: '

2. 4-Bi s{[4-(2-ethyl hwgdroxyl phenyl }-6-[ 4- & met hoXyethyl car boxyl
)- phenylam no]-1 .3.5-tri ne J[err]

a) 2.4-Dichloro-6-[4-(ethylcarboxyl)phenyiamino]-1,3.5-triazine: In a 2 | flat-flange reactor

having a stirrer, internal thermometer, dropping funnel, pH electrode and metering pipette
(metering apparatus coupled to pH measuring apparatus), 92.2 g (0.5 mol) of cyanuric
chloride are completely dissolved in 750 ml of acetone and the solution is cooled to 0-5°C.
75 ml of dist. water are added and 82.6 g (0.5 mol) of ethyl 4-aminobenzoate, dissolved in
150 ml of acetone, are added dropwise to the thick suspension in the course of 45 minutes.
During the addition, the pH is kept constant at pH = 4.0 - 4.5 by automatic metering in of
30% NaOH; the reaction temperature is kept between 0-5°C by cooling (ice/sodium
chloride). The mixture is then stirred without cooling for 3 hours, the temperature climbing to
room temperature. The solid is filtered off with.suction, washed with several portions of
water and acetone and dried at 80°C in vacuo. Yield: 132.5 g (84.6% of theory).

Propetties:
Beige powder of m.p.: 286-287°C (decomposition).
~ The elemental analysis values (C, H, N, Cl) are in agreement with the empirical formula

C12H10C|2N402

b) Friedel-Crafts acylation: Ina 1.51 sulfonation flask having a stirrer, dropping funnel,
condenser and internal thermometer, 125.3 g (0.4 mol) of 2,4-dichloro-6-[4-(ethyicarboxyl)-
phenylamino}-1,3,5-triazine are suspended in 500 ml of nitrobenzene at room temperature.

117.3 g (0.88 mol) of aluminium chloride (for synthesis, Merck) are added in the course of 1
minute, the temperature climbing to 48°C. A solution of 105.7 g (0.96 mol) of resorcinol in



a) 2.4-Dichloro-6-[4-(ethyl carboxyl)phenyl am no]-1.3.5-triazine: In a 21
flat-flange reactor having a stirrer, internal thernoneter, dropping
funnel, pH electrode and netering pipette (netering apparatus coupled to pH
measuring apparatus), 92.2 g (0.5 nol) of cyanuric chloride are conpletely
di ssolved in 750 M of acetone and the sdfution is cooled to 0-5C. 75 nml of
dist. water are added and 82.6 g (0.5 nol) of ethyl 4-am nobenzoate, -

di ssolved in 150 mM of acetone, are added dropwi se to the thick suspension

in the COLt"séPmlfo sﬁgmﬁhé'iéta%ed [spvige hm.sadmpbm&e .ﬁ e é&drééof@ﬁéu@ Ana it

at pH = 4.0 - automatic metering in of 30% NaOH the reaction
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washed wi trhetbanal; t60 mboftdonesHET andi1 &0 mhatiwatesTheanixtvge @rallewedtto gapdrr]Cin

vacuo. ¥ i And o k8318 oo oA ucton R BERARD, FEPARYIRIEE b0

N, ) ar dwice img5e@mtof acetore/80kmtofwater at 53°C; washed with acetone/water untll

Sul T onat | GIFRLET 4R aioR € i vacue. Vs 3P oA ARISe AT Preat)- P12

t her monet gethylcafboRylipHebylaming])1,3)6-tdazinal (701 % obtheofy} - (et hyl car boxyl ) -
phenyl am nol -1, 3, 5-triazi ne are suspended in 500 ml of nitrobenzene at room
tenperature. 117.3 g (0.88 nol) of alum niumchloride (for synthesis,

Mer ck) arepra%dsin the course of 1 mnute, the tenperature clinbing to
48[ err]C. A solution of 105, 78 (0.96 nol) of resorcinol in

-17 - 16¢eliRy Rowder, pf i 7390SCa g ded dr opwi se at this tenperature in the
course of ¥hehlémantalahdiyiis valeiéy(ce H, N, ©)idré ﬁdaéreémamfmm 1heenpirisat fotmuibhe

clear, red-brown solution (72[err] C‘ Is cooled to 50[err]C and, for
hydrol yS|sch|20%Q&|edel Crafts corrpl ex, stirred into a mxture of 1500 m
of methanol, 150 m of conc. HCO and 150 ml of water. The m xture is

all owed to stand over ni ght and the solid is filtered off with suction. For
puri fi cat iQuAlkviationd transesterification: Ia aj26P 0l sulfonation flask having a stirrer, dropping

funnel, condenser and internal thermometer, 11.5 g (0.025 mol) of 2,4-bis(2,4-dihydroxy-
phenyl)-6-[4-(ethylcarboxyl)phenylamino}-1 ,3,5-triazine'are initially introduced together with
100 mi of methylceliosolve (Merck®) and 7.0 g (0.05 mol) of 30% sodium hydroxide
solution. The mixture is stirred at 80°C for 30 minutes and 12.6 g (0.065 mol) of
3-bromomethylheptane, dissolved in 10 mi of methylcellosolve, are slowly added dropwise
at the same temperature. The alkylation/transesterification can be monitored by thin-layer
chromatography. After reaction at 102-103°C for 5 hours, the starting material can no longer
be detected. The mixture is evaporated to dryness, the residue is taken up in 20 ml of
toluene/ethyl acetate (3 vol./1 vol.) and filtered from undissolved material. For purification, it
is chromatographed on silica gel (column: & = 5 cm, | = 60 cm). The compound of the
formula (104) is obtained as a slightly yellow, crystalline substance. Yield: 1.8 g (10.5% of
theory).

Propetties:
Melting point: 165-166°C

UV spectrum: Amax = 334 nm, Apax = 52 000 M-1cm™1 (ethanol)

The structure is in agreement with elemental analysis and 1H-NMR spectrum.



twice in 1500 m of acetone/300 m of water at 50[err]C, washed with
acetone/water until neutral and dried at 100[err]C in vacuo. Yield: 136.5 g
of 2, 4-bis(2,4-di hydroxyphenyl) - 6-[ 4-

(et hyl car boxyl ) phenyl am no] -1, 3,5-tri azine (74.1% of theory). Properties:
Yel | ow powder of mp. > 300[err]C The el et al analysis values (C, H N,

O are in agreenent with the enpirical formula

Clerr]Herr]Clerr]Nerr](err]. c) Alkylation / transesterification: In a
250 nml sul fERMPIeB: 5 hasikidmL2sroByleky) '2-RidroprsiNdiy)-2 B RIxyIDRERAEEEREthHI d

i nternal thernoneter, .5 g (0.025 no 0 ., 4-Db1 S(2, 4- di hydr oxy-

phenyl ) - 6- [CAQPYUMAWVIAIHNONB.2QAHAZIB® no] - 1, 3, 5-triazine are initially

i ntroduced together with 100 ml of net %@%osol ve (Merck) and 7.0 g (0.05
nol ) of 30% sodi um hydr oxi de sol ution. %Xture is stirred at 80[err]C
for 30 mnutes and 12.6 g (0.065 nol) aR3- brononet hyl hept ane, di ssolved in
10 M of nethylcellosolve, are slowy pd dropwi se at the sane
tenperature. The al kyl ation/transeste ation can be nonitored by

t hi n-1 ayer chromatography. After reacti pn at 102-103[err]C for 5 hours, the
starting tgrial can no | onger be det@qted. The m xture is evaporated to
dryness, t d09)esi due is taken up in 20 of toluene/ethyl acetate (3
vol./1 vol.) and filtered from undpisN“ meHerial. For purification, it

i s chromat ographed on silica gel ol M Jedr] =5cm | =60 cn). The
conmpound of the forrruIIa (104) is ai nkd slightly Zblgl ow, crystalline
substance. Yield: 1. M%.,&% ’ Aeory) . Q Q‘N‘F i;e:\c,' | ting point:
165-166[err] C UV spect r@m er?] max = 334 nm [e8r] x 82 000 Merr]

cnierr] (ethanol) The striure is in agreenent wit Pl enental analysis and

[err] H NVR spectrum . . - . . - 18-
Exanpl e 6: Preparation is carried out by acid-catalysed addition of isopropyl glycidyl ether to 2,4-

2. 4-Bi s{[ 4-t(isiz,(42aiII%?BW_E%ngégﬁ&hﬁwﬁﬁﬂwpﬂmhmﬁfdjw & SaREY Elafiple ). NY

| - carboxyl ) phenylam riazine

In a 250 ml sulfonation flask having a stirrer, dropping funnel, condenser and internal
thermometer, 13.8 g (0.03 mol) of 2,4-bis(2,4-dihydroxyphenyl)-6-[4-(ethylcarboxyl)-
phenylamino]-1,3,5-triazine are initially introduced into 140 ml of xylene together with 7.7 g
(0.066 mol) of 2,3-epoxypropyl isopropyl ether and 1.0 g of ethyltriphenylphosphonium
bromide. The mixture is heated to reflux temperature (130-132°C). After a stirring time of 20
hours, the reaction has ended (thin-layer chromatogram). The mixture is evaporated to
dryness, the residue is dissolved in 80 ml of methylene chloride/methariol (95 vol./5 vol.)
and the mixture is chromatographed on silica gel (column: @ =5 cm, | = 45 cm). The
compound of the formula (105) is obtained as a viscous, slightly yellowish resin, which
crystallizes after stirring with hexang. Yield: 7.3 g (35.1% of theory).

Properties:
Slightly yellow crystals, melting point: 175-177°C
UV spectrum: Amayx = 334 nm, Amax = 47 000 M-1em-1 (ethanol)

H-NMR spectrum: agrees with the proposed structure



Preparation is carried out by acid-catal ysed addition of isopropyl glycidyl
ether to 2, 4-

bi s(2, 4- dlhydroxyphenyl) 6-[ 4- (ethylcarboxyl)phenylan1no] 1,3,5-triazine
(cf. Exanple 4b)). In a 250 m sul fonation flask having a stirrer,
droppi ng funnel, condenser and i nt er nal “t'Rer noneter, 13.8 g (0.03 nDI) of
2, 4-Dbi s(2, 4-di hydr oxyphenyl ) -6-[ 4- (et hyl car boxyl ) -
phenyl am no] - 1, 3, 5- tr|a2|ne are |n|t|aIIy i ntroduced into 140 nl of xylene
t oget her \fixatple 7- 24-Bis(6Q-6T 0)-2-irmeyip

g of ethyltriphen p . The m xture is heated to reflux
tenperatuﬂéiéiﬁﬁﬂéBZ[err]C3 After a stirring time of 20 hours, the
reaction has ended (thin-layer chromatogran). The m xture is evaporated to
dryness, the residue is dissolved inf80\m of nethylene chloride/nethanol
(95 vol ./5 vol .) and the m xture is r ogr aphed on silica gel (colum:
[err] =5 cm | =45 cm. The conpoun of the formula (105) is obtained as
a viscous, sllghtly yel l owi sh re Pystalllzes after stirring with
hexane. Yi(¢0e): 7.3 g (35.1 % of t operties Sllghtly yel | ow
crystals, nelting point: 175-17 trum [err]max = 334 nm

[err] max =47000 Merr] cn[err] anol) 3 spect rum_ agrees with the
proposed structure -19 -
Exampl e 7: .

2. 4-Bi s{[ 4- (2- et hyl hexyl Oxy) - 2- hydroxy]phenyl} 6- (1- met hyl pyrrol -2-yl) -
1.3.5-triazine J[err]

_ -triazine: In a 500 ml sulfonation flask having a
stirrer, dropping funnel, condenser and internal thermometer, 46.1 g (0.25 mol) of cyanuric
chioride are initially introduced into 200 ml of toluene and slowly treated with 21.1 g

-(0.26 mol) of 1-methyipyrrole. The mixture is heated to reflux temperature (110-114°C) and
stirred for 6 hours until the evolution of HCI has ended. After cooling, it is extracted first with
dil. sodium carbonate solution, then extracted by shaking with water. The organic phase is
dried over sodium sulfate and evaporated to dryness, and the residue is stirred in 750 m! of
n-hexane. The crystals are filtered off with suction and dried at 60°C in vacuo. Yield: 23.0 g
(40.2% of theory).

Properties:
Slightly brown crystals: m.p.: 155-156°C.

b) Friedel-Crafts acylation: in a 500 ml sulfonation flask having a stirrer, dropping funnel,
condenser and internal thermometer, 22.9 g (0.1 mol) of 2,4-dichloro-6-(1-methylpyrrol-2-yl)-
1,3,5-triazine and 24.2 g (0.22 mol) of resorcinol are initially introduced into 200 ml of xylene
(isomer mixture). At 45-50°C, 29.3 g (0.22 mol) of aluminium chloride are slowly introduced
and the mixture is stirred at 80-83°C until the evolution of HCI has ended (about 2 hours).
The warm reaction solution is allowed to run into dil. hydrochloric acid with stirring, and the
solid is filtered off with suction and washed with acetone/water until neutral. Drying is
carried out at 100°C in vacuo. 30.5 g (81.0% of theory) of 2,4-bis(2,4-dihydroxyphenyl)-



a) 2.4-Dichloro-6-(1-methylpyrrol-2-yl)-1.3.5-triazine: In a 500 m

sul fonation flask having a stirrer, dropping funnel, condenser and internal
thernoneter, 46.1 g (0.25 nol) of cyanuric chloride are initially

i ntroduced into 200 M of toluene and slowy treated with 21.1 g (0.26 nol)
of 1 -nethylpyrrole. The m xture is heate80to reflux tenperature
(110-114[err]C and stirred for 6 hours until the evolution of HC has
ended. After cooling, it is extracted first with dil. sodium carbonate

i on, d
over sod ubta YRR VDY SR ez® ot sotltils o Rl iR fmfB25 300,01, ¥he ]
in 750 nm efructuteds imagred@mentwifls thel H-MMBsnebtr?tMed off with suction and dried

60
& ignt 1y bekARvEGln p 256 sfiSqdich loER névipg'a SugS. Fdnning BB piridehser and
acyljat I on: internal tﬁétmameitaﬁgm@w .02 nidl)eofi2, &bs(%dhydtmyplmnyl)e&-ﬁ prpethgipyrolrel |
enser r.nal
S ol oRagl-Seiaane i RN nfiorucst st sSorh demndRiuke Tagthsy with 80181 of, 1o

of resorci rthyldetlosdive §Mé|‘ck®) and 58U @04 mbl) o? 80% dodiim Kydroxide sblafiow. The
mxture). At 45-50[err]C 29 38 (0.22 mol ) of alum niumchloride are
ai

sl owly i nt Mbgureds stired ahB80°G for 30 minutes and P&g (Q-04maB ok Brorememetiyiheptane,
evol uti on giseblidd (PS5 ﬁ{'dﬁ‘ﬁ gg o%zehagérc sligwl\xnﬂaﬁe&w %th@%artﬁﬁltéﬁlbﬁﬁ é‘

allowed to runlntod orlé st| rrng, an e SO
filtered offhewlkylationcanbe mmtomlsbnetunmlaver chrometographyoAftenteactionat 11@4112°C

g ying is E& é{ }#]&gsr ciHé ﬁ@gﬁlﬁi &l b 16AGHbe dilected. FibmBiirdls LvbpoFatéa &

4-bi s( 2, oxyp
-20 - dryness the residue is taken up in 100 mi of toluene / acetone (7 vol./3 vol.) and filtered

from insoluble material. For purification, it is chromatographed on silica gel (column: @ =5
cm, | = 60 cm). The compound of the formula (106) is obtained as a viscous, slightly yeliow
resin, which crystallizes after some time. Yield: 5.8 g (48.3% of theory). Crystallization can

- be accelerated by addition of seed crystals.

Properties: Slightly yellow crystals; m.p.: 95-96°C

UV spectrum: Amax = 349 nm, Aqax = 71 000 M-Tem™1 (ethanol)

TH-NMR spectrum: 5 [ppm, CDClg] = 0.8-1.0 (m, 12H, -CHg), 1.2-1.8 (m, 18H, -CH»- and -
CH-), 3.8-3.9 (d, 4H, -O-CHyp-), 4.15 (s, 3H, N-CHgy), 6.4-8.6 (9H, aromatics), 13.5 (s, 2H, -
OH)



6- (1-met hyl pyrrol-2-yl)-1 ,3,5-triazine are obtained as a yell ow powder
(mp..> 300[err]C). The structure is in agreenent with the [err] H NVR
spectrum c¢) Al kylation: In a 250 mi sulfonation flask having a stirrer,
droppi ng funnel, condenser and internal thernoneter, 7.53 g (0.02 nol) of
2, 4- bi s(2, 4-di hydr oxyphenyl )-6-(1 -methytByrrol- 2-yl)-1 ,3,5-triazine are
initially introduced at roomtenperature together with 80 m of

met hyl cel | osol ve (Merck) and 5 6 g (0 04 nol ) of 30% sodi um hydr oxi de

sol ution. ERempi

(0.048 nol) o ylhepta '
nmet hyl cellahﬁﬂﬂeléérun.@w{y added dropvm se at the sane terrperature The

al kyl ati on can be nonitored by thin-layer chromatography. After reaction at
110-112[err]C for 6 hours, the starting material can no | onger be detected.
The m xture is evaporated to dryness, the sidue is taken up in 100 m of
tol uene / acetone (7 vol./3 vol.) and fil gld frominsoluble material. For
purification, it is chromatographed on si 2 gel (colum: 0 =5cm | = 60
cn). The conpound of the forrmula (106) is dbtained as a viscous, slightly
yellow resin, which cryGHallizes after some\{ime. Yield: 5.8 g (48.3% of
theory). Crystalliz can be acc rated B adfftion of seQﬂscrystals.
Properti es: Slightlaéle 19W=crystal AT 9gkerr] C U\Agp

[ err] max :1@3? nm ‘{;ﬁrrt])rrax = 71 0 @ (ethanol)' errg]clﬁ
1.0
E ] , 4H, (gm[err]m éi"(m
3

spectrum [ ppm

18H, -CHerr]- %ls?g' =ar§i, 3 8 309 (

N-CH err]), 6.4-8. &Iﬂ39H0aromat|cs) 13.5 (s, 2H, -
-21- Example 8: H.C- Sl—

2.4-Bis{[4-(tris(trindth IS|onyS|IyI propyl oxy) -2- hydroxy]'ﬁé?e"n?yl'?':'ﬁ-(4-rreth
oxy- phenyl)-1. 3.5-tri a%ttme [err]

In a 50 ml sulfonation flask having a stirrer, dropping funnel, condenser and internal
thermometer, 100 mg (0.248 mmol) of 2,4-bis(2,4-dihydroxyphenyl)-6-(4-methoxyphenyl)-
1,3,5-triazine are initially introduced with 5 ml of dimethylformamide and 69.2 mg

(0.496 mmol) of calcium carbonate. The yellow suspension is heated to 80°C and stirred for
1 hour. At the same temperature, 1.91 g (4.96 mmol) of 3-chloropropyl-tris(trimethyl-
siloxy)silane are slowly added dropwise. The mixture is stirred at 80 °C for several hours
and the conversion is monitored by thin-layer chromatography (TLC mobile phase:
toluene/ethyl acetate 7:3). After 5 hours, any further conversion is no longer to be found.

For working-up, the solution is concentrated and purified by column chromatography (50 g
of silica gel, eluent toluene/ethyl acetate 10:1 v/v).

Yield: 14 mg (5.2%), colourless oil.
TH NMR (CDCl,): & (ppm): 0-2.5 (in each case m, 62H, Si-Cﬂa, Si-(CtI?)z), 3.5-3.8(2xm,in
each case 2H, OCI_-l_z-), 3.9 (s, 3H, -OCH,), 6.4 - 8.2 (m, 10 H, aromatics, 13.4 - 13.5 (s,

broad, 2H, OH)

' CagHa1N3044Sig (1076.86)



In a 50 mM sulfonation flask having a stirrer, dropping funnel, condenser
and internal thernoneter, 100 ng (0.248 mmol) of

2, 4-bi s(2, 4-di hydr oxyphenyl ) - 6- (4- net hoxyphenyl)- 1,3,5-triazine are
initially introduced with 5 m of dinethylformam de and 69.2 ng (0.496
mol ) of cal cium carbonate. The yell ow s'L?@p‘ensi on is heated to 80[err]C and
stirred for 1 hour. At the same tenperature, 1.91 g (4.96 mvl) of

3-chl oropropyl -tris(tri rret hyl - sil oxy)5| | ane are sl ova y added dropW| se.

The mxtura( : e : 3

tored By thin-1 chromat v (TLC mobile ph t ol /et hyl
noni t or e ; thi n-1ayer chronma ograp v ( nobi | e phase: tol uene/ et hy

acetate 7: 5 hours, any further conversion is no |longer to be

found. For working-up, the soluti is concentrated and purified by colum

chromat ography (50 g of silica gef, %luent toluene/ethyl acetate 10:1

v/v). Yield: 14 ng (5.2%, col | ess oil. [err]H NVR (CDCl [err]):

[err] (pprr): 0-2.5 (in each case 62H, Si-CHerr], Si-(CHerr])[err]),

3.5-3.8 (2 x m in each case 2H, [err]-), 3.9 (s, 3H, -CCH err]), 6.4 -

8.2 (m 10 H aromatics, 13.4 - 13/ 5 (s, broad, 2H, OH)

Clerr] H erl ?N[err]qerr]S[equ . 8QH '

-22 - Exanpl e 9: I

2.4-Bi s{[4-(2"-met hyl prope y) -N-h y] phenyl } - 6- (4- net hoxyphenyl )- 1
(108)

.3.5-triazine - .
oH N N OH Yo o)

in a 1 | sulfonation flask having a stirrer, dropping funnel, condenser and internal
thermometer, 23 g (0.057 mol) of 2,4-bis(2,4-dihydroxyphenyl)-6-(4-methoxyphenyl)-
1,3,6-triazine are dissolved in 450 ml of dimethyiformamide. Into this yellow solution are
introduced 15.92 g (0.114 mol) of potassium carbonate which have been finely ground in a
mortar. The solution is heated in the course of 1 hour to an internal temperature of 100°C.
10.33 g (0.114 mol) of methallyl chloride are added dropwise in the course of 15 minutes to
the reddish solution obtained. The reaction mixture is stirred at 100°C for about 2.5 hours
and at room temperature for 8 hours. The conversion is monitored by thin-layer
chromatography (TLC mobile phase toluene/ethyl acetate 10:1). The starting material
-disappears completely.

For working up, the reaction solution is filtered through a paper filter and the residue is
washed with a little toluene. The filtrate is treated with the same amount of toluene and
concentrated. 37 g of crude product are obtained, which is separated by column
chromatography (2 kg of silica gel, eluent: about 9 | of toluene/ethyl acetate 25:1, then 8 | of
toluene/ethyl acetate 10:1, v/v). Besides the desired disubstituted methallyl derivative, the
mono- and trisubstituted derivatives can also be isolated as secondary components.

Yield: 4.77 g (16%), yellowish amorphous solid.



In a 11 sulfonation flask having a stirrer, dropping funnel, condenser and
i nternal thernmoneter, 23 g (0.057 nol) of

2, 4-bi s(2, 4-di hydr oxyphenyl ) - 6- (4- net hoxyphenyl )- 1 ,3,5-triazine are

di ssolved in 450 mM of dinethylformam de. Into this yellow solution are

i ntroduced 15.92 g (0.114 nol) of potassi®ht carbonate which have been
finely ground in a nortar. The solution is heated in the course of 1 hour
to an internal tenperature of 100[err]C. 10.33 g (0.114 nol) of nethallyl
chloride atgnMil 2 B\bSiA): 1109 {)BHC K §£3.9E 31PN Myinesach@abé e H,OTH S| 3.9
sol ution obpt?ai neé@g}%}éa\r/(%%gz i1cr;9n@r1nsxt ur'é;'i S sti r(red at 100[err]C for %Eout
2.5 hours @En3HaOGH)M.8edpkisattt ©OFH,), B01ER @ x sifeHcak 6 8.34M 10 Koni t or ed
by thin-|I 0 Heliy € phase tol uene/ethyl acetate 10:1).
The start%@hﬁg%ﬁ@ g?%g%%beré%%%cd etely. For wor ki ng up, the reaction
solution is filtered through a paper filter and the residue is washed with
alittle tQl ye N te d M th the sane anount of tol uene
and concen@?“gf"@gps@;e'ggdafé%&ﬁggfeﬁ'rehgfggbag?'g obt ai ned, which is separated by
col um chr omat ography (2 kg of silica gel, eluent: about 9 | of '

t ol uene/ et ayl 5. ,L.he ,§ ,0 uepne/.e X

Besi des t e S-S DS ' YT Uer T vat ve, Lo nmono———a

trisubstit mwdrexyiphenvil-6¥4eatihoxypherylor35atfibzihed as secondary conponents.
Yield: 4.77 g (169, yellow sh anorphous solid.

-23 - [ert]NVMR (CDCl [err]): [err] (ppm:0QCHY (s, 6H, -CHerr]), 3.5 - 3.8
(2 xm in each case 2 H OCHerr]-), 3.9 4s, 3H -OCHerr]),.4.3 - 4.4 (s,
4H, -OCH err]),5.0 - 5.2 (2 x s, CHerr] .4 - 8.2 (m 10 H, aromatics,
13.4 - 13.5 (s, broad, 2H, OH) Cerr]H NerrJJerr] (511.56), correct

el emental anal ysis Exanmpl e 10:
2.4-Bis{[4-(1'.HCL .3 .5 .5 .5 -he|0tca-|nekl 5|\tlri oH oxy- 2" - net hyl propy%y)-z

- hydroxy] - pheq;‘sld_-_ ; (4- met hoxyphenyl) - 1.13., trijazi ne Si—CH,
S (109) 7T/ Ng N o7 \
H,C \ / CH,
Hac—Si’\'/\o o/\(\Si—CH3
He N\ CH,
<\ O CH, | CH, o,/
H,C—Si - _ . Si—CH,
/ N
H,C CH,

Preparation is carried out with exclusion of oxygen and moisture in an argon atmosphere. in
a 1 | multinecked flask which has been heated thoroughly and cooled in a stream of argon,
12 g (23.46 mmol) of 2,4-bis{[4-(2"methylpropenyloxy)-2-hydroxy]phenyl}-6-(4-methoxy-
phenyl)-1,3,5-triazine (obtainded from Example 9) are completely dissolved in 600 mi of
absolute toluene (dried over molecular sisve 4 A). To this solution are cautiously added
about 4.5 mi of catalyst solution {platinum-divinyltetramethyldisiloxane complex, ABCR PC
072, content 20 mg/10 ml, corresponds to 500 ppm of catalyst/mol equivalent of starti-ng
material), then 10.42 g (46.92 mmol) 1,1,1,3,5,5,5-heptamethyltrisiloxane (Fluka) are slowly
added dropwise in the course of 5 hours. The clear yellow solution is heated at 80°C for 2
hours. After a reaction period of 2 hours, the starting material has disappeared and a new
main product has been formed (TLC mobile phase: n-hexane/ethyl acetate 15:1). The
reaction solution is concentrated. 23.5 g of crude product are obtained, which is purified by
column chromatography (800 g of silica gel, eluent n-hexane/ethyl acetate 15:1 v/v). The



[err] Preparation is carried out with exclusion of oxygen
and noi sture in an argon atnosphere. In a 1 | nultinecked flask which has
‘been heated thoroughly and cooled in a stream of argon, 12 g (23.46 mmol)
of 2, 4-Dbis{[4-(2" et hyl propenyl oxy) - 2- hydr oxy] phenyl } - 6- (4- met hoxy-
phenyl)-1 ,3,5-triazine (obtainded from-Bdanple 9) are conpletely dissol ved
in 600 mM of absolute toluene (dried over nolecular sieve 4 A). To this
solution are cautiously added about 4.5 m of catal yst sol ution

(pl atl num, C , ég@ﬁ,

oy T 0t COmEHRN RRHERTRR elghund et kPh B in S0 Tt B b, SROisRthiorth
mat er i aI ) ,lenmdjmeae-dgeqmgyophma)e I.S,dIl,eQ,a.’. 49-59°Giwe%)davssn iayhigh vanuwxane
(Fluka) are slowy added dropwise in the course of 5 hours. The clear

yell ow solution is heated at 80[err]C for 2 hours. After a reaction period
of 2 hour ¥ieldin0.3 gq46%nhyeliowish highlywiscalisollppear ed and a new mai n product
has been forned (TLC nobil e phase: n-hexane/ethyl acetate 15:1). The
reaction solution is concentrated. 23.5 g of crude product are obtai ned,
which is R spécttn? umﬁmrpﬁg% gyt h-héidhep of silica gel, eluent

n- hexane/ et hyl acetate v/iv

-24 - conbi ned fractions are concentrat ed, dried, taken up in 300 m of

di oxane, ﬂ?e% U(g;lb f l, i ed
at 40-50C THor ays In CERM ¢1 pg@uumb%e(ﬁg’l Hdgij?g‘faﬁ ??O@ "l' ﬁﬁfow sh”’
hi ghly vi Si-€i),di.0 (d, 6H, CH -CH),20(m, 2H, CH-CH,), 3.5 - 38(2xm. in each case2H

OCH,-), 3.8 (s, 3H, OCﬂs). 6.4 - 8.2 (m, 10 H, aromatics, 13.4 - 13.5 (s, broad, 2H, OH)

cul-l,snngs.6 (956.58)

M* (El): 957 (M+ H)*

Elemental analysis:
[} ' H N

calculated 55.25% 7.69% 17.6%
found 55.18% 71.78% 17.2%



UV spectrum [err]max= 356 nm [err]nmax= 47120 (n-hexane) [err]H NWVR
spectrum (CDCl [err]): [err] (ppm: O - 0.2 (m 42H, Si-CHerr]), 0.3, 0.6
{m in each case 2H, Si-CHerr]), 1.0 (d, 6H, CHerr]-CH), 2.0 (m 2H, '
CHCHerr]), 3.5- 3.8 (2 x m in each case 2 H OCHerr]-), 3.8 (s, 3H,

OCH err]), 6.4 - 8.2 (m 10 H, aromatics;r283.4 - 13.5 (s, broad, 2H OH)
CerrJ]Herr]Nerr]Qerr]Si[err] (956.58) M+ (El): 957 (M+ H)* El enent al
anal ysi s: C H N cal cul at ed

55. 25% Plon exambibs6 %0 f ound 55. 18% 7.78% 17. 2%
-25 - Ap#&%‘m‘rr‘eré‘ﬂpl es Use exanples for cosnetic sun protection
The sun protection factors were determ ned according to the nethod of

D ffey and : 40, 127 - 133 (1989) using an SPF
anal yser ( % |e‘L1fo Ss.ﬂﬁ i S’j& erm ne the photostabilities, the
filter substances are dissolved in ethanol (c = 1.10[err] - 5.10[err] M
and irradigted rr]=0.4 - 8.0 cn2) with stitring, usi ng...a net

nal i de. | amghe BH BFgteaton B wereAdtamites aifotdlag la i ielne oy AR Hobson.
dayl i ght, gt sd¢lTodmetChdm! 4612y~ 18317989y 06inglan SBP andifseri(OpRaictix, SRF 240)e

products of the wavel ength-resolved lanp intensity and the correspondi ng
absorption values of the respective UV absorber between 290 and 400 nmis

cal cul at ed 1gRfétnine'hd phbtdstibilities hb Hitersiistanbss BreUiskoivedih etafoRe™: | i ght
110" - 510" M) and irradiated (lv= 0.4 - 8.0 mW/cm?) with stirring using a metal halide
lamp (Macam).To convert to the solar spectrum (CIE D65-normal daylight, standardized to
love= 0,127 mW/cm?), the integral over the products of the wavelength-resolved lamp
intensity and the corresponding absorption values of the respective UV absorber between
290 and 400 nm is calculated and divided by the integral over the products of the D65 light
intensities and the corresponding absorption values of the particular UV absorber in the
range between 290 and 400 nm. The half-life for decomposition under irradiation with the
metal halide lamp is multiplied by this factor in order to obtain the corresponding half-life
under solar irradiation. The half-life for photodecomposition under lamp irradiation is
determined by UV-spectroscopic measurement of the extinction at the wavelength of the
maximum absorption and subsequent exponential fit. Using the process described, the half-
lives for photodecomposition in the D65 light are thus obtained.

Example 11: o/w emulsion with the compounds of the formulae (101), (103) and (106)

(A):
Triazine UV absorber : 39
Sesame oil 10g
Glyceryl stearate 49
Stearic acid 1g
Cetyl alcohol 05¢

Polysorbate 20 0.2g



I ntensities and the correspondi ng absorption values of the particular W
absorber in the range between 290 and 400 nm The half-life for-
deconposition under irradiation with the nmetal halide lanp is nmultiplied by
this factor in order to obtain the corresponding half-life under sol ar
irradiation. The half-life for photodecoiBfosition under lanp irradiation is
determ ned by UV-spectroscopi c neasurenent of the extinction at the

wavel engt h of the maxi mum absorption and subsequent exponential fit. Using

t he procesgydescribed, the half- lives for photodeconposition in the D65
| i ght are Thus obt ai ned. Exanpl e 11: o/w emul sion with the conpounds of
t he fornul Rrogyiere glyéd 03) and (1 06) Triazi nd 9V absorber .

3 g Sesane Rropylparaben 0.05¢g 10 g G yceryl
stearate Methylparaben 4 g Steanc acOd5 : _

1 g Cetyl Adlriethanblamine 019 0.5 g Pol ysorbate
20 ' Carbomer 934 0.2 g O1g

-26 - Watepy| ene gl ycol ' to 100 mi 4 g

Pr opyl par aben 0.05 g Met hyl paraben
0.15 Trie hanol .anm Pﬁ\ 0.1 g Carboner 934
0.19 V\ate‘-’ﬁﬁa———"—ﬂmﬂ@— | to 100 m

Prepar at i ophaye @?}e enul sion Phase (A): The UV absorber is first dissolved
in sesanme 0l t her co onent.s of e added and fus t oget her .
Phase (B : T U Abmarben B st ARy sasae Ailie AhacerRaents & Al yeadsd

gl ycol . 60adH fuséd Wyeltierar € |

Phase (B):

Propylparaben and methylparaben are dissolved in propylene giycol. 60 mi of water are
then added, the mixture is heated to 70°C and carbomer 934 is emulsified therein.
Emulsion:

(A) is slowly added to B with vigorous mechanical energy input. The volume is adjusted to
100 ml by addition of water.

The determined sunscreen-factors and photostabilities can be taken from Table 1.

Table 1: Concentratio | Sunscreen factor *) Photostability**)
n_ [hi
Compound of the formula 3% 9.1 1500
(101)
Compound of the formula 3% 9.6 1500
103)
Compound of the formula 3% 6.2 360
(106) '

*) according to Diffey and Robson '
**) as the half-life of photodecomposition in the D65 light in ethanolic solution

The sunscreen factor can be varied using the UV absorber concentration.

The results show that the active substances have a high photostability and a good
sunscreen factor can be achieved even at low concentration.



then added, the mixture is heated to 70[err]C and carbonmer 934 is
emul sified therein. Enulsion: (A is slowy added to B with vigorous
mechani cal energy input. The volunme is adjusted to 100 m by addition of

wat er . The determ ned sunscreen factors and photostabilities can be taken
from Table 1. Table 1: -20oncentrati o Sunscreen factor *)
Phot ostabi lity**) Conpound of the formula 3% 9.1
1500 (101) Conpound of-the formul a 3% 9.6
1500 (103) d ; 6.2
360 (106) 8480 ORich Rt the com 0 n@ ?theforg;sula 102 ilite of
phot odeconposition in the D65 light in et hanol I ¢ sol ut I on The sunscreen
factor can,Jqe varied using the UV absorber concentration. The results
show t hat © active substances have a high photostability and a good
sunscr een fMethylglucese isesteatateved even at | ow conSantrati on.
-27 - Exaviipermal 82: W o emul sion with the conmpount8 gof the fornula (102)
Met hyl gl uc Retyl ooterioats at e 83g Mneral oil
- 15 g Cctyl PEGa#Sfdddecyl glycol copolymer 1g 5 g PEG 45/ dodecyl
gI ycol copol ymer lg Triazi ne UV absor ber
3gd ycer&t 39

Triazine UV absorber 3¢

Glycerol 39

Propylene glycol 3g

Magnesium sulfate 079

Deionized water 61.35¢

C):

Perfume 039

Methyldibromoglutaronitrile and phenoxyethanol 0.15¢g

The phases (A) and (B) are first prepared separately at 80°C. (B) is then added to (A) with
continuous energy input and subsequently homogenized for 3 min. Finally (C) is added at
35°C.

The determined sunscreen factors and photostabilities can be taken from Table 2.

Table 2: Concentratio | Sunscreen factor *) Photostability**)
n - [hl

Compound of the formula 3% 5.6 6100

(102)

*) according to Diffey and Robson
**) as the half-life of photodecomposition in the D65 light in ethanolic solution

The sunscreen factor can be varied using the UV absorber concentration.

The results show that the active substances have a high photostability and a good
. sunscreen factor can be achieved even at low concentration.



Propyl ene gl ycol _ 3 g Magnesium sul fate

0.7 g Deionized water 61.35 ¢ Per f ume
0.3 g Methyidi bronmogl utaronitrile and phenoxyet hanol 0.15 g The phases
(A) and (B) are first prepared separately at 80[err]C (B) is then added to
(A) with continuous energy input and sub2&uently honogeni zed for 3 mn.
Finally (C is added at 35C. The determ ned sunscreen factors and
photostabilities can be taken from Table 2. Table 2:

Concent r atgmpp! A8 SERPBENLiIAAS of comgounﬁ% BPI@%F}P&IEE [ 953* aHd (]f05)
n mul a 3%

5.6 6100 (102) *) according to Diffey aﬂd Rf)bson l**) as the
hal f-1ife agk; Seyp&gsi tion in the D65I|ght et hanol i c sol ution

The sunscr%_a%gw &E lﬁ%él@ég using the W @%ﬁr ber concentration.

The resul t gyl EB g% I've substances have I gh photostability and
a good Su%ﬁ Ifé% c? or can be achi eved even at W concentration.

-28 - suspensi ons of conpounds of egforrml ae (104) and

105 Tri sor ber 349
E:[erz] d ePaefA%w t§{Qcohol pol ygl ucosi des 9%.94 Sodi um chl ori de
1 g Xant han gum 0. 5 g Bronopol

1 g Dei @Rrepsmetiombtthe formulation 93 ¢
40 g of the UV absorber, 20 g of the fatty alcohol polyglucoside and 40 g of water are mixed

and ground using a ball mill (Drais) such that the particle size is less than 1um. Starting

- from this paste, the other components are correspondingly admixed according to the above
recipe.

The determined sunscreen factors and photostabilities can be taken from Table 3.

Table 3: Concentratio | Sunscreen factor *) Photostability**)
: n [h]

Compound of the formula 3% 9.4 250

(104) |

Compound of the formula 3% 5.1 270

(105)

*) according to Diffey and Robson
**) as the half-life time of photodecomposition in the D65 light in ethanolic solution

The sunscreen factor can be varied using the UV ébsorber concentration.

The results show that the active substances have a high photostability and a good
sunscreen factor can be achieved even at low concentration. '



Preparation of the fornulation 40 g of the UV absorber, 20 g of the fatty
al cohol pol yglucosi de and 40 g of water are m xed and ground using a ball

mll (Drais) such that the particle size is less than 1 [err]m Starting
fromthis paste, the other conponents are correspondi ngly adm xed accordi ng
to the above recipe. The determ ned sun@8@reen factors and
photostabilities can be taken from Table 3. Table 3:

Concentratio. Sunscreen factor *) Phot ostabi lity**)

n WHAT IS CLAIMED IS: [ h] Conpound of the fornula 3%

9.4 250 (104) Conpound of the fornula 3%

5.1 270 *) according to Diffey and Robson **) as the

hal f-1ife 4iABisplesbittiyhiReMERAthe fofula the D65 light in ethanolic solution
The sunscreen fégfgt or Can be vari eéﬂas!l ng the UV absorber concentration.

The results show that the active swpstances have a hi gh photostability and
a good sunscreen factor can be achl eved even at | ow concentration.

-29 - VWHAT | S CLAI MED | gp 1N ﬁ(reﬁgrcmyl)trlazme of the fornula
[err]

(1 /@/L NN ::

in which

Rq and Ry, independently of one another, are C3-Cigalkyl; C-Cysalkenyl; a radical of the
formula -CHy-CH(-OH)-CHo-O-T4 ; or

) Tﬁ '?13
R and R; are a radical of the formula (4a) Rz ?n o) ?i—R15 ;
R

Ri2 is a direct bond; a straight-chain or branched C;-C,alkylene radical or a radical

of the formula —C.Hz, OF —CpHzO--;

my “2my

R13, Ri4 and Rys, independently of one another, are C-Cysalkyl; C4-Cisalkoxy or a
R16
radical of the formula —O—?i—R16

R16

Ris is Cy-Csalkyl;
m, and ms, independently of one another, are 1 to 4;
p1  is 0 oranumberfrom1to5;

A, isaradical of the formula

(1b) —@ (1) —NH@ or of the formula
O-R, Co,R

2'°4

N O O



in which Rlerr] and R err], independently of one another, are

Cerr]-Cerr]alkyl; (err]-Cerr]al kenyl; a radical of the formul a
“CH err]-CH-OH)-CH err]-OT[err] ; or Rlerr] and Rlerr] are a radical
of the fornmula (4a) [err] Rlerr] is a direct bond; a straight-chain
or branched CJerr]-Cerr]al kyl ene radi cat30r a radical of the fornul a
-Cerr] Herr]- or -(Jerr]-Herr]-0 ; Rlerr], Rerr] and Rerr],

i ndependently of one another, are Clerr]-(err]alkyl; Cerr]-(err]al koxy
or a radical of the fornula [err] Rlerr] is

Cerr]-Cerr]al kyl; Q1 nferr] and nferr], independently of one another,
are 1 to 4, p[err] Is 0 or a nunber froml to 5; Alerr] is a radical
of the forrrula(1d) _@[err] or of the formula

CO2R4 -30 - [err]

Rs is hydrogen; Cy-Cyealkyl, -(CHZCHRS-O)’I -R, ; or a radical of the formula
" )

-CH,-CH(-OH)-CHz-O-Ty;

is hydrogen; M; C,-Csalkyl; or a radical of the formula X

is hydrogen; or methyi;
Ty is hydrogen; or C-Cgalkyl;
Q; GC-Cqsalkyl;
M is a metal cation;
my; is1to4;and
ny is1-16.

2. A bis(resorcinyl)triazine according to claim 1, wherein
A, is a radical of the formula

(1ay) —@—o-a,, (1a,) —Q » (1by) —NH-@—COZFQ or
O-R,
(1b2) —NHQ

CO,R,

in which
R3 and R, are as defined in claim 1.

) ) A



Rlerr] is hydrogen; Cerr]-Cerr]alkyl, -(CHerr]CHR err]-Oferr]-Rerr];
or a radical of the fornula -CHerr]-CH-OH)-CH err]-OT[err];

Rlerr] is hydrogen; M derr]-C[err]alkyl; or a radical of the formula
Rlerr] is hydrogen; or nethyl; T[err] is hydrogen; or (err]-Cerr]alkyl;
Qerr] derr]-Cerr]alkyl; M is a netalBlcation; nferr] is 1 to 4, and

nferr] is 1-16. 2. A bis(resorcinyl)triazine according to claim1,
wherein Alerr] is a radical of the forrmula [err] in which Rerr]
and R] err] saneis{fesBriinyh@ibznd ddcaidihdto claim 1 or 2 of the formula
-31 - O-R,

(2a)

N,

(2b) the formula

)\N HO or the formula

™ | '
N~ I j
Ry—0 O-R;
x
N
R—O O-R

1 O DO

(3a)

(3b)




3. A bis(resorcinyl)triazine according to claiml or 2 of the fornula

[err] , =32 - I n
Which R err] and R err], independently of one another, are
cl[err]-Cerr]alkyl; or -CHerr]-CH(-OH)-CH err]-OT[err]; Rerr] is
Clerr]-Cerr]alkyl or a radical of the f&nul a (2aferr])
[err]-T[err] or the formula (2af[err]) OH Rerr] is

hydrogen; M Cerr]-Cerr]alkyl; or a radical of the formula
-(CHerr] yhehich-O Tlerr]; Tlerr] and T[err] |ndependently of one anot her

are hydro or (Jerr] -%err Jalkyl: and m _is
bi s(resor &erﬂﬁld)ﬁﬁ ingepardently of enﬂgn?'bemye Gﬁ'@iaﬂ‘kybl%r%z'@”( QFQ'CMTTM nin

t he forrrul - err], independently of one .
anot her, are grﬁﬁﬁygpﬁ?@ﬁ%&‘e%dﬁr] CH(-O—I) CH[err]-OT[err];

Rlerr] is CJerr]- | kyl; and T[err] is hydro or

Clerr]-Cerr] 5. Oc i of tesformilay(2asy i.27Ne” {o any one of
claims 1 to 3, ereidnlnthefornulae(Sa) and (3b), R[er and Rferr],
i ndependently of one another, are (Jerr]-(err]al kyl or

- CH err]- @y - mﬂsﬁeﬁrﬂﬁ}cﬂa rbraaéuici[oﬂrrdfonhﬁahydt(cmﬁnroqrz.

Cerr]- C[err]al kyI bi s(resorcinyl)triazine_accordi ng to any one of
clains 2 tland W@QﬂeﬂdPWM‘Pfé’“ﬁ(ﬂfﬁm% qrehydrogen) onCvulsatkyE 889R er r ] have t he
same neanifd. js1fo4A pProcess for the preparation of the

bi s(resorcinyl)triazines of the fornmula (1), in which A[err] I's a radi cal

of the formula (1la) and Rlerr] and R err] have the sane neani ng, by

reaction ABl
Cract ! on O AUSGRGRARAIING BoddRGHY 1STRAGRY BB B3, SHERANHtnb forfhulas
- (2a) and (2b),
Res and Ry, independently of one another, are 03'C1galky| or -CH-CH(-OH)-CH.-O-T;;
Rs is Ci-Cyoalkyl; and

Ty is hydrogen; or C4-Csalkyl.

5. A bis(resorcinyl)triazine according to any one of claims 1 to 3, wherein in the formulae
(3a) and (3b),

Rs and Ry, independently of one another, are C3-Csalkyl or -CH,-CH(-OH)-CH2-O-T5; and
T: is hydrogen; or Ci-Csalkyl. |

6. A bis(resorcinyl)triazine according to any one of claims 2 to 5, wherein in the formula (2)
or (3) Rs and R; have the same meaning.

7. A process for the preparation of the bis(resorcinyl)triazines of the formula (1), in which A,
is a radical of the formula (1a) and R, and R; have the same meaning, by reaction of the
corresponding phenylmagnesium bromide compound in a Grignard reaction with cyanuric
chloride to give the dichiorotriazine compound of the formula

* [ L M S *



»

chloride to give the dichlorotriazine conpound of the fornmula

-33 - [err] I ntroduction of the resorcinol groups by :
Friedel -Crafts acylation of resorcinol in the presence of a Lewis acid, in
particul ar alum niumchloride, and etherification of the free p-hydroxyl
groups, depending on the meaning of the r@3rcals Rerr] and Rlerr], by

al kyl ati on or acid-catal ysed addition of glycidyl ethers. 8. A process
for the preparation of the bis(resorcinyl)triazines according to claim1 by
reacti on of phenyl-substitdi ed benzoxazin-4-ones of the formula [err]

W th benzam di ne conpoyrgs the fornmula [err] where R err], Rerr]
and R err] are as defiin formula (1).
(1d) .

introduction of the resorcinol groups by Friedel-Crafts acylation of resorcinol in the presence
of a Lewis acid, in particular aluminium chloride, and etherification of the free p-hydroxyl
groups, depending on the meaning of the radicals Ry and R., by alkylation or acid-catalysed
addition of glycidyl ethers.

8. A process for the preparation of the bis(resorcinyl)triazines according to claim 1 by
reaction of phenyl-substituted benzoxazin-4-ones of the formula

OH 0
N HO
(1e) |
Ri-O o]
O-R,
with benzamidine compounds of the formula
R;-0
s NH,

(1) Hal®

NH

where
Ri, Rz and R3 are as defined in formula (1).

9. A process for the preparation of the compounds of formula (1), if A is a radical of the

formula (1b) and R, and R: have the same meaning, by reaction of the corresponding

aminobenzoic acid esters with cyanuric chioride to give the dichlorotriazine compound of
~ the formula

A A I



9. A process for the preparation of the conpounds of fornmula (1), if Alerr]
is aradical of the formula (1b) and Rlerr] and R err] have the sane

freani ng, by reaction of the correspondi ng am nobenzoic acid esters with
cyanuric chloride to give the dichlorotriazine conpound of the formula

-34 - J[err] i ntroducti on of the-8&sorcinol groups by

Friedel -Crafts acylation of resorcinol in the presence of a Lewis acid, in
particul ar alum nium chloride, and etherification of the free p-hydroxyl
groups, depending on the neaning of the radicals R err] and R err], by

al kyl ation or acid-cataly ddition of glycidyl ethers. 10. A process
for the preparation of th ,of the fornmula (1) by dehydration of a

di hydrotri azi ne conpou e fornul a [err]
in which Rig)r], R[errfj\and Alerr] arg as defined in formula (1).

J\)\

introduction of the resorcinol groups by Friedel-Crafts acylation of resorcinol in the presence
of a Lewis acid, in particular aluminium chloride, and etherification of the free p-hydroxyl
groups, depending on the meaning of the radicals R, and R, by alkylation or acid-catalysed
addition of glycidyl ethers.

10. A process for the preparation of the compounds of the formula (1) by dehydration of a
dihydrotriazine compound of the formula

'i\1
CH
HO  HN™ ‘IN HO
1h
) Itrk)Til
N
Ri-O O-

in which
R1, Rz and A, are as defined in formula (1).

11. A process for the preparation of the compounds of the formula (1), if A, is a radical of
the formula (1¢) and R, and R; have the same meaning, by selective reaction of the
corresponding N-alkylpyrrole with cyanuric chloride in a Friedel-Crafts reaction to give the
dichlorotriazine compound of the formula

"\ N\Qi

(10 - .

AR



11. A process for the preparation of the conpounds of the formula (1), if
Alerr] is aradical of the fornula (1c) and Rl err] and R err] have the sane
freani ng, by selective reaction of the corresponding N-al kyl pyrrole with
cyanuric chloride in a Friedel-Crafts reaction to give the dichlorotriazine
conpound of the formula [err] -35-

- 35 - I ntroduction of the resorcinol groups by Friedel-Crafts acylation
of resorcinol in the presence of a Lewis acid, in particular alumnium

hl ori de, , . P £ ' - . . i
e AOHRES bk dhelbobhfol ERGEAL BoicH S Wkbro N it
aci d- cat al of edcbwisldéit] inrpasticuldriatiminiunechieride, and etheribation|of thesfree p-dytiroxgld i n
Cerry  orbios, jefeidifo Bn e medhyRb of B mtidkis s AoTinty oiyetiher Sikbadveed,
hydr ogen; gddition]of glyeidyl ethss, whéfecr r ] - e1rr]--al kenyl; a - radi cal 011‘ t he
f la - - / .S , dical of the f |
e T ST NI A
Rlerr] is a direct bond; straight-chain or branched (err]-Cerr]al kyl ene

radi cal or, a_radical  of the
! 12. Tf'ne ulse of the bis{;esorcinyl)triazines of the formula

A
/K.IN o

HO N
(4)

x>
N
Rz O . O-R,
in which
R10 and Ry4, independently of one another, are hydrogen; C-Cygalkyl; C2-Cs-alkenyl; a
radical of the formula -GHZ-CI:H-CHZSOS(M)., ,ma; a radical of the formula

OH
. '?13 T13
-CHx-CH(-OH)-CH>-O-T;; or a radical of formula (4a) —R3 ?i—o Si—Rs ;
Ry Ry
Pq

Rq2 is a direct bond; straight-chain or branched C;-C,alkylene radical or a radical of the

formula —C_ H; ~or —C,H-0O- ;

Ris, R4 and Rss, independently of one another, are C,-Cygalkyl; C+-Cgalkoxy or a
R1s

radical of formula —O-Si—R,,

R1s

R is Ci-Csalkyl;
m; and mg, independently of one another, are 1 to 4;
p1  is 0 or a number from 1 to 5;

Ty is hydrogen; or C,-Cgalkyl;

LTI



-

formula -Clerr]-Herr]- or -(err]-Herr]0O; Rlerr], Rerr] and

R err], independently of one another, are (ferr]-Clerr]alkyl;
Cerr]-Cerr]al koxy or a radical of forrmula [err] Rlerr] is
Cerr]-Cerr]al kyl; mMerr] and nferr], independently of one anot her,
are 1 to 4; Plerr] is 0 or a nunb&-from1l to 5; T[err] 1is
hydrogen; or (Jerr]-(err]al kyl; _

-36 - A2 is a radical of the formula (4b) Jerr] or

t he forrru a]radbﬁ y\{ﬂeqwgrr] is hydrogen; Cerr]-Cerr]alkyl,

-(CH[err] err r], or a radical of the forrrula

-CHerr]- CH( OH) - CH[er O T[err]; Rerr] ydr ogen;
C[err]-C[err] adl caI t hef @(Gﬂ[er& f,f“haOT[err]
gen o T[ t

Rlerr] is hy 115 S 9Vl r] an epen y of one
anot her, are hydrogen or Cferr]- C[err]al kyl ; qer |4s C[err] Clerr]al kyl;
M is a netal catroa2 nerr] "is 1 or 2;
(4d) —@;
in which

Rs is hydrogen; C;-Csoalkyl, (CH.CHRs-O),-Ry, or a radical of the

formula -CHZ-CH(-OH)-(;.|-|2.o:r1 .

R: is hydrogen; M; C;-Csalkyl; or a radical of the formula -(Cl-l'.‘,)m;O-T2 ;

Rs is hydrogen or methyl;

T: and Tz, independently of one another, are hydrogen or C;-Cgalkyl;

Q; is C-Cgalkyl;

M is a metal cation;

m islor2;

and

n is 1-16;

for protecting human and animal hair and skin from the harmful effects of UV radiation.

13. A cosmetic preparation, comprising at least one or more compounds of the formula (4)
according to claim 12 with cosmetically tolerable carriers or auxiliaries.

14, A preparation according to claim 13, which contains further UV-protective substances.

15. A preparation according to claim 13 or 14, which, as further UV-protective substances,
contains triazines, oxanilides, triazoles, amides containing vinyl groups or cinnamides.

e —

)
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and n is 1-16; for protecting human and ani mal hair and skin fromthe

harnful effects of UV radiation. ' 13. A coshetic preparation, conprising
at | east one or nore conpounds of the fornula (4) according to claim12
with cosnetically tolerable carriers or auxiliaries. 14. A preparation

according to claim13, which contains fu#ther UV-protective substances.
15. A preparation according to claim13 or 14, which, as further
UV-prot ecti ve substances, contains triazines, oxanilides, triazoles, am des

cont ai ni rEisitbstirbin@tfatiigesO’ Ci Nnam des.

Abstract

There are described bis(resorcinyl)triazines of the formula

A,

HO N)\N HO

: N ' .
R0 O-R,

The compounds according to the invention are particularly suitable as sunscreens in
cosmetic, pharmaceutical and veterinary medicinal preparations.



