ROSSES - xres

I SO Pll?ﬂ ATl VES AS LI GHT SCREENI NG AGENT Lavention i s
goncer ned 'w YI I ght screening conp- ositions which are cﬁ%&éﬁ’g?}lb&@ﬁ by a

content of

10

15

20

25

30

35

s Sheet Has Been Replaced

i

i

L

i soxazol ones, nanely conpounds of the formula [err] wherein

Light Screening Agent

The invention is concerned with light screening comp-
ositions which contain isoxazolones, namely compounds of the
formula

R2
R! ——NHR?
7 S
N !
\O O

wherein

Rl represents H, Cj.19-alkyl, Cz.29-alkenyl, Ca.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

R2  represents H, Cji.g9-alkyl, Cj.29-alkenyl, Cz.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

R3  represents H, Cj.29-alkyl, Cj.j9-hydroxyalkyl, Cj.ig-
polyhydroxyalkyl, Cz.29-alkenyl, Cj.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl or optionally lower-alkyl or oxy-lower alkyl
substituted pyridyl, a polyether residue, a phenylsulphonic
acid residue,

and

R2 and R3 together with the N atom can also form a ring.

The compounds of formula I are particularly suitable as
light screening agents. The invention is accordingly also
concerned with ;hé'uSe' ‘of--1 as light,screening agents.

The compound of formula I -are partly novel and partly
known. o

The novel compound I, namely the compounds I',
correspond to those compounds of formula I above in which the
sum of the carbon atoms of R! + RZ + R3 = 9-30 and the number of
phenyl residues per molecule does not exceed 1.
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R[Zérr] represents H Clerr]-alkyl, Clerr]-alkenyl, Cerr]-alkynyl
eptioné@f(??z%f"é@r]-al kyl or oxy- (C[err] alkyl substituted LCT/%MW:*S
Rlerr] represents H C(err]-alkyl, Cerrj-alkenyl, ([err]-alkynyl,
optionally CJerr]-alkyl or oxy- (Jerr] al Kyl substituted phenyl ,

Rl err] represents H C(Clerr]-alkyl, Cerr]-hydroxyal kyl, Cerr]-

pol yhydr oxyal kyl , almej J‘WI@LW‘P‘PPQPBM] I And, rihe, processofes dhgily Clerr]

al kyl or oxy- rhksufdctateVorfitibfiirthett &sbjects dfhaR¥! ppescant ivverdidn.

Clerr]-alkyl or oxy-Clerr] alkyl Substituted pyridyl, a polyether

resi due, a phenyl sul phonic acid residue, and R err] and R err]

together with the N opraxmssakcemprises aappropriatdiyysubstiegting an The

conmpounds osf fi%m& ape MR’ tfbﬁﬂbggl y suitable as |ight screening agents.
n

The invention'Ts accgbai ngl y "al' so cerned with the use of | as |ight

screeni ng agents. The conpound of fornula | are partly novel and
partly known. The novel conpound R! |y the conpounds 1",

N 1 il

\O O

wherein R! has the above significance,
10 in the 4-position.

This substitution is conveniently effected with a R2-
substituted carboxylic acid derivative. There is thus formed a
compound of the formula

15
RZ
R! =Y
K I
\O (o}
Y signifies NHR3, OH, O-lower alkyl, halogen, NH;, NHR5.
20 Examples of the aforementioned carboxylic acid derivatives
are
A R2-C(=NR3)(-X) wherein X = -halogen,
-OR4 (in which R4 =
25 lower alkyl)
-NHR3
B R2-C(=NR5)(-X) RS =H,
lower alkyl;
30 # R3
C R2-C(=NHy*)(-X)
D R-C(=0)(-X) L N
35
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correspond to those conmpounds of fornula | above in which t t he
.carborW@BAE48t Rlerr] + Rlerr] + Rerr] 9-30 and the nf@?%@éhyl

I
resi dues per nol ecul e does not exceed 1. 3 These novel conpounds | and

the process for their manufacture form further objects of the present
I nventi on. 2 The process conprises

appropri at el yEsub'sBierQQﬁg)hn | soxazol one of the fornmula [err]

There are thereby formed:

R2
0 0

5
R2
B Rl TiLNHRS - T
0 0
R2
0 O
R2
(8] 0
R2
O (8]
10

Where Y = NHR3 in formula III the desired end product I
therefore results directly.

If, however, Y # NHR3 then the grouping Y = NHR3 is
15 conveniently introduced in a subsequent, secondary reaction step
and the compound I' is thus obtained.

This is carried out e.g. by reacting the compound III with an
amine R3NH>. In case C, R3 can also be introduced by reaction
20 with a halide R3Hal (F, Cl, Br, I) or a corresponding epoxide such as
e.g. (CH2)20, etc.

The secondary reaction step can be effected, e.g. in E,
simultaneously with the primary reaction.
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wher ei n RVOr92Y1Mas t he above significance, in the 4-position.PCI/EPI2PE3S-
substitution is conveniently effected with a Rlerr]- substituted carboxylic
acid derivative. There is thus forned a corrp‘bund of the fornula [err]

Y signifies NHRerr], OH, O/lower alkyl, halogen, NHerr], NHRerr].

Exanpl es of the af or @wepéridingdonatheosytuctusc iod ther iamsinevBSNEHg oRits

RZCR[C(er:lr\I??,% |( ;]X)V\hirgﬁidﬂ%/gﬁiﬁ,i Svlﬁcﬁ ¢! 888% more than one amino Isélvl\)/esFit%?rktyl )
-NHR[err] B  mhelecpley with esavierel, )g.g. 2 or 3, isoxappler rgsidues can also be

formed.

One such amine would be e.g. a polyoxypropylenediamine,
e.g. of the formula NH,CH[CH3]CH2(OCH2CH2{CH3])sNH3, or a
polyoxy- ethylenediamine, e.g. of the formula
NH,CH,2CH2(OCH,CH2),NH2, in which n signifies e.g. a whole
10 number of 1 to 30.

The reactions are conveniently carried out using methods
per se.

15 A or the primary step of B-E is conveniently carried out in a
temperature range of about 0-1500C. It is carried out, if desired,
ir the presence of an inert solvent, e.g. diethyl ether, tetrahydro-
furan, dioxan, toluene, xylene, dichloromethane, dichloroethane,
etc.

20

If desired, the reaction is carried out in the presence of a
base, preferably a weak base such as e.g. a tertiary amine, e.g.
triethylamine, dimethylaniline, dimethylaminopyridine or
diazabicyclooctane, or an inorganic base such as e.g. sodium

25 phosphate, soda, potash, magnesium hydroxide or oxide; although
sodium hydroxide or potassium hydroxide also comes into
consideration. The reaction is conveniently carried out in a
temperature range of 0-200°C, especially of 20-150°C.

30 In the case of the secondary step of B to E, the addition of
the primary amine R3NHj is conveniently effected in a
temperature range of about 0-200°C, especially of 50-1600C,
optionally under pressure. The use of a solvent is optional. The
aforementioned solvents come into consideration.

35

In case of the halide R3Hal, the addition of this halide is
optionally effected in the presence of a base, preferably a strong
base, e.g. an alcoholate, an amide, an alkali hydroxide, etc. The
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| ower [err] Rerr] :
e PEUGE 14 (-0 D ROU=0(-% E Rerr] o OFSHERRLNSS
"There are thereby formed: [err] 5

3

convenient temperature range is that given above. The addition
of a solvent is optional.

In the case of the epoxide, its addition is conveniently
5 effected in the presence of a catalyst, e.g. a strong base or a strong
acid. Examples are: alkali hydroxides, alcoholates, mineral acids,
Lewis acids, etc. The convenient reaction conditions are as given
above.

10 The purification of the resulting compound I can be effected,
for example, by crystallization or distillation.

The above reactions are in principle reactions with activated
carboxylic acid derivatives, which are reacted with isoxazolones II
15 which are unsubstituted in the 4-position.

The starting materials are known or can be prepared
according to methods known per se. Thus, e.g., activated
carboxylic acid derivatives are described in Houben-Weyl,

20 Methoden der organischen Chemie [Volume E5 (1985)] by J. Falbe,
and [Volume E4 (1983)] by H. Hagmann.

Suitable Cj.p9-alkyl residues are, for example:

25 C1-12-alkyl residues, but also higher, e.g. Cis5-, C13-, C20-, Ca21-,
Ca4-, C27-, Co9o- residues, and also lower alkyl (Cj.¢) residues, e.g.
methyl, ethyl, propyl, butyl, hexyl, etc.

Suitable Cy.29-alkenyl residues are, for example:
30
C2-12-a-alkenyl, Cs.12-w-alkenyl, Ca.g-alkenyl, especially
allyl, methallyl, A2-butenyl, A3-butenyl, w-hexenyl, etc,

Suitable Cj.29-alkynyl residues are in particular Cr_g-alkinyl
35 residues, e.g. 2-propynyl, 3-butynyl, 4-pentynyl,
1,1-dimethylpropynyl, ®-hexinyl, etc.
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B [€rL] ogyqqugq--m--========-=--~ > | C [err] 100635 -
e \j_;l b_g_z_/1_7_4_6! -> | D [err] _________ P_ q/_E_P_g?QO |

E [err] e > ' Wiere Y = NHR[err] in
formula Il the desired end product |I' therefore results directly.

I f, however, Y [e N err] ,then the,grouping Y = NH rr], i s
conveni ext ly i n'E rg{i{mlﬁ_ﬁ[sn °of] éﬁﬁ?&ﬂ}gaﬂ ?a’é‘ggé’ﬁgﬁ?‘i}wgaﬁ &lﬁ"n]lglt“éeﬁ‘%lt he
conpound |" ipartt biexgibateredlkyl are: OCH3, OCoHs, OCsHij, OCsHjs, etc.

Examples of Cj_p9-hydroxyalkyl residues are CH;CH,0H,
5 CH2CH2(CH3)OH, CH(OH)(CH2)pH with n = 2-28, or as illustrated e.g.
in Example 16.

Examples of Cj.29-polyhydroxyalkyl residues are
CH,CH(OH)CH,0H, CH2(CHOH),CH;OH, (CHOH),;-CH20H,
10 CH(CHOH),CH,OCHOH, CH(CHOH),CH(CH,OH)OCHOH with n = 1-28,
especially 1-4.

Examples of polyether residues are polyethylene glycol
residues, polypropylene glycol residues, e.g. (CH2CH>20),H or
15 [CH(CH3)CH20]yH with n = 2-20, as illustrated e.g. in Examples 18
and 19.

All the residues R1, R2 and R3 can be straight-chain or
branched.
20
R2 and R3 together with the N atom can also form a -
saturated or unsaturated- ring, e.g. a 5- or 6-membered ring such
as e.g. the pyrrolidinyl ring.

25 The total number of carbon atoms of Rl and R2 and R3
conveniently does not exceed 30; because otherwise the
relationship of the sizes of the residues R}, R2 and R3 compared
with the light-absorbing part of the molecule (chromophore, i.e.

- the isoxazolone part) is unfavourable.
30 |
The preferred residues in the case of the different
substituents are as follows:

1) Rl = methyl, but also hexyl and phenyl],
35 R2 = H or C3.11-alkyl,
R3 = C3.2p-alkyl, substituted phenyl; [ ——
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Thi s W{ ‘.]lﬁ?d out e.g. by reacting the conmpound Il wt 5.
. Rerr e In case C, R err] can also be introduced by reaction with a

halide R err]Hal (F, d, Br, 1) or a coryesponding epoxi de such as e.g.
(CH[ err])[err]O etc. The secondary reaction step can be effected,

The structurd) of Enddakteeory ok?) fef &1 lobeticic hedE; Aol mesPRRAL can carry

nmore than one-anm $%d3uCsaiament, nolecules with several, e.g. 2 or 3,

i soxazol e residues can al so be f or nmed. One such am ne woul d be e.g.
a pol yoxypropyl enedi am ne, of the fornul a
NH[ er r] CH| caf Lor 13T rwl}qr@bw[ BFrT dlyandr RAcr{CGs-npialkuhr psPgeially, or a

pol yoxy- et hyl ened '6 M081kyA; 9. of the formula
NH[err]CH[err]CH[err](2G]—I[err]CH[err])[err]NH[err] -in which n signifies
..g. a whole nunber of 1 to 30.

4) R = methyl, but also hexyl and phenyl,

R2 or R3 = phenyl, pyridyl, optionally substituted, and the
other residue (R3 or R2) = Cs.2¢-alkyl, especially C7.14- or
10 Co.12-alkyl.

Essential requirements of (especially cosmetic) UV filters are

e.g.:
15 - high extinction (1) (and associated therewith low dosing
and therefore reduced toxicological risk);
- high stability against the influence of light (2);
20 - stability against acids, bases, air and other chemical or
thermal influences (3);
- good oil solubility (4) and/or good water solubility;
25 - low tendency to crystallize-out, e.g. from emulsions even at
: low temperatures (e.g. in snow);
- toxicological safety;
30 - lack of colour and lack of smell (§);

- favourable price, inexpensive to use (6);

- water resistance (substantivity);
35
- very good compatibility with other cosmetic ingredients
and simplicity in handling (7).
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4 The reactions are conveniently carried out using er _se.
JA or W%gffrli—’?ﬂry step of B-E is conveniently carried out Fﬁ&&?@#g@gture
range of about 0-150[err]C. It is carrieg out, if desired, in the presence
of an inert solvent, e.g. diethyl ether, tetrahydro- furan, dioxan,

t ol uene, xyl ene, ,ﬂ]chl oromet h nﬁ, di chl or oet hane,,%it c. .. | f desired,
the reaction i s caffi ERMRRVY hérdr ¥eldhdelds suitedh s lightr sengsning weak
base such asagerts Bet¢&ide ahgyapgenerally: JFulfil iethijcrityndf thareobygainig i ne,

di met hyl am nopyri di ne, di azabi ycl 0oCt ane ﬁb | n@r g?{gl)c ggie(\ uch, as .
e.g. sodi um MF%,S’S‘E)%EEC‘%@ aBATAMEETS o ma@))dr Wi d&)orlodxi(8%: 384 t hough
sodi um hydr ofii)deeprfoptit asbowen hydr oxi de al so cones into consideration. The

reaction gs conveniently carried out in a tenperature range of 0-200[err]C,

especial |y of 20-150[err]C. In the case of the secondary step of B
to E, the additi o & quite generally true that the UV filters of structure I

are novel chromophores having a high photostability.

The compounds of Examples 1, 2, 3, 4, 10, 11, 12, 14, 15, 16,
10 18, 20 and 21 hereinafter are especially preferred because they
fulfil these requirements in a particular manner.

The manufacture of the novel light screening compositions
(especially of skin protection and, respectively, sunscreen
15 preparations for everyday cosmetics) comprises 'incorporating a
compound of general formula I into a cosmetic base which is
suitable for light screening compositions. Where convenient, other
conventional UV A or UV B filters can also be combined during
this incorporation.
20
Such UV A filters are, for example:

1-(4-methoxyphenyl)-3-(4-tert.-
butylphenyl)propane-1,3-dione
25 CTFA name: butylmethoxydibenzoylmethane

4-Isopropyl-dibenzoylmethane

2,2'-Hydroxy-4-methoxybenzophenone (=
30 dioxybenzone or benzophenone-8)

2-Hydroxy-4-methoxybenzophenone-5-sulphonic
acid (= suiisobenzone, benzophenone-4)

35 2-Hydroxy-4-methoxybenzophenone (= oxybenzone
benzophenone-3)

s
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t he prj ne R3NH2 is conveniently effected in ate ge of
_about %ggéé[éﬂ] C, especially of 50-160[err]C, optionall ?ﬁﬁ?wzgr(g’?gure

The use of a solvent is optional. The afaqjenentioned solvents cone into

consi der ati on. In case of the halide R err]Hal, the addition of this
halide is optionally eff n th resence of base eraply a
strong base, e.g. an alc %-‘g"t 9¥° %%xki‘hacmx} &éanb‘taée The

conveni ent tenperature r@age}mmo&ﬂi@m}gﬂvqn ﬁmymﬂamat&tegn on of a sol vent
i's optional. In the case of the epoxide, its addition is

conveniently effected in the presence of a catalyst, e.g. a strong base or
a strong acid. Exanpl es 2rdethxnthmadibatiedes, al cohol ates, mineral acids,

. Lewis acids, etc. The convenient reaction conditions are as given above.
The purifitcation of the resulting conmpound | can be effected, for exanple,
by crystallization or distillation. The above reactions are in

-principle reactiongg 1t tU\aCBI ﬁ%?@ s‘ix%hb%)’%f? e&%hfbléeme/%uwngwef@a iare
reacted with isoxazo i whi ch are unsu slltute Sit
compounds ongmg to the widest classes o substances Pean be
mentioned as UV B filters i.e. as substances having absorption

10 maxima between about 290 and 320 om:

1) p-Aminobenzoic acid derivatives, such as e.g. ethyl p-
aminobenzoate and other esters, such as propyl, butyl, isobutyl p-
aminobenzoate, ethyl p-dimethylaminobenzoate, glyceryl p-

15 aminobenzoate, amyl p-dimethylaminobenzoate.

2) Cinnamic acid derivatives such as e.g. 2-ethoxyethyl p-

methoxycinnamate, 2-ethylhexyl p-methoxycinnamate, p-

methoxycinnamic acid ester mixtures, cinnamic acid ester
20 mixtures.

3) Dibenzalazine.

4)  Heterocyclic nitrogen compounds such as 2-
25 phenylbenzimidazole derivatives, e.g. 2-phenylbenzimidazole-5-
sulphonic acid.

5)  Salicylic acid derivatives such as e.g. menthyl salicylate,
homomenthyl salicylate, phenyl salicylate.

30
6) Benzophenone derivatives such as e.g. 4-phenylbenzo-
phenone, 4-phenylbenzophenone-2-carboxylic acid isooctyl ester,
2-hydroxy-4-methoxybenzophenone-5-sulphonic acid.

35 7) Coumarin derivatives such as e.g. 7-oxycoumarin, B-
umbelliferoneacetic acid, 6,7-dioxycoumarin.

8) Gallic acid derivatives such as e.g. digalloyl trioleate.
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The start teri aI S are known or can be prepared accor d ds
g@r éis}gvia P OB/ R 26 58

"known hus, activated carboxylic acid deri vat Ives are
‘described i n Houben- V\éyl Met hoggn der organi schen Chemi e [ Vol unme
E5 (1985)] by J. Fal be, and [ Vol ume E4 (1983)] by H. Hagmann.

Suitable C[err]-al kyl residues are, for exanple: Clerr]-al kyl

resi dues, but also higher, e.g. (err]-, (err]-, (err]-, Jerr]-,
Cerr]-, (erd)]-, Arglidgenecysiodlicanomes] sicip dovep. abkytylidenetamphberr])
residues, e.g. nethyl, ethyl, propyl, butyl, hexyl. etc Sui t abl e

derr]- aI kenyl residues are, for exanpl e:
10) Anthranilic acid derivatives such as e.g. menthyl

5 anthranilate.
11) Hydroxyphenylbentriazole.

As usual cosmetic bases for the light screening compositions

10 in the scope of the present invention there can be used any usual
preparation which corresponds to the cosmetic requirements, e.g.
creams, lotions, emulsions, salves, gels, solutions, sprays, sticks,
milks and the like. The light screening effect will, of course, also
be dependent on the base which is used. The intensity of the light

15 screening activity also depends in the case of the same base on
the concentration of active ingredient. Suitable concentrations are
e.g. between 1-6%, preferably between 2-5%, of a compound of
formula I in the cosmetic preparation.

20 The light screening agents are, however, also suitable
against the damaging influence of light on other substrates to be
protected. As such further substrates there come into
consideration e.g.: plastics and synthetic resins, soft resins, e.g. for
contact lenses, varnishes, oils, waxes, furniture and car polishes,

25 etc.

Example 1

4-[1-(N-Pentylamino)-1-hexvlidene]-3-methvlisoxazol-5(4H)-one
30
a) N-Pentyl-caproamide:
275 g of caproyl chloride are added dropwise within
30 minutes to a solution of 500 ml of n-pentylamine in 1.41 of
methylene chloride while cooling with ice and stirring. After
35 standing at room temperature for 4 hours the reaction solution is
washed in succession with 11 of 0.1N HCl, 11 of 0.IN NaOH and
1.51 of NaCl solution. The organic phase is concentrated on a
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tabl e

c er”f%ﬁﬁ{zgﬁﬁ‘i kenyl, Cerr]-[err]-alkenyl, especially al |P@T,Ep§},b@d3gyl

lerr] [err]3 butenyl, [err]- hexenyl etc.

‘CJerr]-al kynyl residues are in particul quc:[err] al ki nyl reS|dues e.g.
2-propynyl, 3-butynyl, 4-pentynyl, 1,1-dinethylpropynyl,[err]- heX|nyI etc.

Eifllfnc):l[ :fr]Ofa errg?ggl %{gpﬁd @%gci | Veléﬁg]‘t he lg[’l_lerr%l al. kc\fs %g o;‘

OCerr]H errh, cmytstalhne mass (28%hpodfeshedryd] eM.p- rﬂ/"kPrCoxyaI kyl

reS|dues are

CH err]CH err]OH CHerr]CHerr](CHerr])OH CH(OH (CH err])[err]Hw th n
2-28, or as illustrated e.g. in Exanple 16. Exanpl es of

[ err] - pol yhar ox?‘h-lﬂqmﬂ'étﬂmﬂun@Y@%[Céﬂﬂp@H(O—b CH err] OH,

: CHE err] ([er i [errh% epf | (e it xg?%}%li_l}ﬁl%\‘e]r Glite dxssolvcd m %OQ rril 28,
especial ly 1°?E€ﬁ4 and trea%}g portuﬂwk P‘é’ghﬁr gr 8fj HE }&?"@Spol yet hyl ene

?I yE:oI ]reSI[ dpeataghdostdeopyThir rgixtaot gsemaliuem géfluhe témp erdtare for
CHerr]CH e err err 0, as
1 Ust r aten & Aptesy phéedly K ebfids) Fbw, "¢ hid e
off and finally the product is fractionated in a high vacuum at
10 80-85°C/0.2 mbar. Yield 62 g of a colourless oil (70% of theory).
NMR (CDCIl3): 3.44 (t/2H); 2.62 (t/2H); 1.8-1.55 (multiplet/4H);

1.5-1.2 (multiplet/8H); 1.0-0.82 (multiplet/6H).

c) 4-[1-(N-Pentylamino])-1-hexylidene]-3-methylisoxazol-

15 5(4H)-one: 8 g 3-methylisoxazol-5(4H)-on [prepared according to
A.R. Katritzky et al., Tetrahedron 18, 777 (1962)] and 17.9 g of
triethylamine are stirred in 320 ml of dioxan for 15 minutes and
now treated with 16.5 g of the N-pentyl-hexaneiminoyl chloride
prepared above. The reaction mixture is held at reflux

20 temperature for 150 minutes and, after cooling, poured into
800 ml of 2N HCl.- Now, the mixture is extracted three times with
ether and back-washed with NaCl solution. The organic phases,
dried over Na3S0Oy4, are concentrated and dried in a high vacuum
and give 20 g (93%) of a brown mass which is recrystallized in

25 hexane. M.p. 36°C. IR (KBr): 1670; 1620; 1547. NMR (CDCl3): 10.4
ppm (s,broad/NH); 3.42 (Q/2H); 2.62 (symmetr. multiplet/2H);

2.30 (s/3H); 1.8-1.3 (multiplet/12H); 0.94 (symmetr.

multiplet/6H). MS: 266(100%), 223, 209, 112. UV (EtOH): 311 nm

(e = 17900).
30

35 The procedure described in Example 1 is repeated, but 3-
phenylisoxazol-5(4H)-one [prepared according to A. Hanzsch,
Berichte 24, 502 (1891)] is used in section c) in place of 3-
methylisoxazol-5(4H)-one. The named product is obtained in 74%
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Al theneoisdmeasR err], R err] and R err] can be strai ght - cR{ITAEBP2/00635-

br anched. R2 and R3 together with the N atomcan also forma
-saturated or unsaturated- ring, e.g. a fenbered ri ngnanely the
pyrrolidinyl ring. The total nunber of carbon atons of R err] and

Rlerr] and R entigldcasvencestaljindopowddr ¢mcped18CQ). bgtds EtQifker 34 denrhhée
rel ati onship of_ tf@ zes of the residues Rerr], Rerr] and R err]
conpared with th @dﬁ -absorbi ng part of the mol ecul e (chronophore, i.e.
t he i soxazol one part) is unfavourable.

6 The preferred residues in the We di fferent substituents
are as foll ows:
5

4-11'-(N-Pentvlamino)-1-hexylidenel-3-n-hexvlisoxazol-5(4H)-
Qne

The procedure described in Example 1 is repeated, but 3-n-
10 hexylisoxazol-5(4H)-one is used in section c) in place of 3-
methylisoxazol-5(4H)-one. The named product is obtained in 51%
yield as a yellowish oil. UV (EtOH): 313 nm (e = 17593).

3-n-Hexylisoxazol-5(4H)-one is obtained in 99% vyield as a
15 reddish liquid by holding ethyl 3-oxo-pelargonate at reflux
temperature for 1 hour with one -equivalent of hydroxylamine
hydrochloride and one equivalent of pyridine and thereafter
working-up in the usual manner.

20 _ xample 4

25 The procedure described in Example 1 is repeated, but in section a)
aniline is used in place of n-pentylamine and n-heptanoyl chloride is used
in place of caproyl chloride. N-Phenyl-n-heptenamide (m.p. 50°C) is
obtained in 94% yield. This is reacted with PCls as in Example 1, section b),
and gives in quantitative yield N-phenyl-heptaneiminoyl chloride as a

30 yellowish oil which is converted according to section c) into the desired
product and purified by chromatography on silica gel in hexane/ether =
1:1. M.p. 83-84°C. UV (EtOH): 320 nm (e = 19502).

This Sheet Has Been Replaced’
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35 4-(2'-Pvrrolidenyl)-3-methvlisoxazol-5(4H)-one

2 g of 3-methylisoxazol-5(4H)-one [prepared according to A.
Katritzky et al., Tetrahedron 18, 777 (1962)] are treated with 2 g of 2-



1) met hyl, but al so hexyl and phenyl, e PO 9§5
C%err] al k{/%um R[ err] = (err]-alkyl, substltuted phe‘ﬁ;/ﬁt]E 5)60
whereby R err] and R err] together have H315, espeC| ally 9- 13 C

atons; 3) as 1), whereby Rerr] = Hand Rerr] Cerr]-al kyl,

Rorr] = phempptiosyehlipytrtihe (phbared Si&iting (A B e L, Ff 81
residue (R erd?hdi)aﬂfié?ﬁ]tp stargyl éor 2 daykyﬂheeggd@mgl dryst@] exaskis or
([ err] -al kyl .recrystallizE§ SRHthaholl £ i v hite Uryi@RPSCHR d¥s Jit eigﬁ??ﬂﬁﬁr Iife thNI ow

SR VIR, LYK AN R

.stability against the influence of light (2);

5 Example 6
4-[1-(N-Isopropylamino)-1-hexylidenel-3-methylisoxazol-5(4H)-
one

10 N-isopropyl-caproamide is prepared in the same manner as in

Example 1, section a), from caproyl chloride and isopropylamine (yield
80%, b.p. 87°C/0.1 Torr). 11 g thereof are added dropwise to 7 ml of
dimethyl sulphate and the mixture is stirred at 250C for 24 hours. By
partition between aqueous potash solution and ether and subsequent

15 concentration and distillation of the organic phase there are obtained 6.7 g
(56%) of a yellowish liquid of N-isopropylcaproamide iminomethyl ether
(b.p. 50°C/16 Torr).. When this iminoether is now held at reflux
temperature in an analogous manner to that in Example 1, section c), with
one equivalent of 3-methylisoxazol-5(4H)-one and 0.03 equivalent of 1,4-

20 diazabicyclo[2.2.2]octane for 40 hours in toluene, then, after working-up
and recrystallization from hexane/ether = 1:1, the desired product is
obtained in 20% yield. M.p. 99-101°C, UV (EtOH): 310 nm (e = 17350).

Example 7

25

Gaseous hydrochloric acid is conducted into a solution of
90 g of lauronitrile and 23 g of ethanol while cooling with ice for
60 minutes. A crystalline mass forms after standing for
30 48 hours and this is freed from excess HCl and ethanol on a
rotary evaporator. The procedure described in Example 1, section
c), is repeated with the crude lauramide iminoethyl ether
hydrochloride obtained, i.e. it is added dropwise to a solution of 3-
methylisoxazol-5(4H)-one and triethylamine in dioxan and stirred
35 at 250C for 24 hours. After the usual working-up the desired
product is obtained in 98% yield as orange crystals and is
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st abi | j nst acids, bases, air and other chem cal or Al
_| nf | u&éé%ﬂg%l good oi | solubility (4) and/or good \%g %r;gztsgﬁ}g?l ity;
| ow tendency to crystallize-out,jg. g. fromenulsions even at

I ow t enper at ures (e g. in snow) - t oxi col ogi cal safety; - | ack
of col our and I of s favourable prlc sjwve to
use (6); #ed, ge?@t Mééﬂef%ﬂxkt%ﬁﬁ‘?‘& Fy ) M. vﬂﬁ/q@g }d:
conpat i bi | i tuVWI&Oi ande =okPDx i ngredi ents and sinplicity in
handling (7).

When the procedure described in Example 7 is repeated
using valeronitrile in place of lauronitrile, then the above product
10 1is obtained as a white crystalline powder. M.p. 113-115°C, UV:
302 nm (e = 16270).

Example 9

15
3.6 g of lauronitrile are held at reflux temperature for

24 hours with 7.6 g of triethyloxonium fluoroborate in 20 ml of
methylene chloride. Now, the reaction mixture is added dropwise
to a solution of 2 g of 3-methylisoxazol-5(4H)-one and 6 g of

20 triethylamine in 60 ml of toluene and the mixture is held at
reflux temperature overnight. By partitioning between 2N
hydrochloric acid and ether and concentration of the organic
phase there is obtained a brown oil which, by purification using
chromatography with CH2Cly/methanol = 100:1, gives the desired

25 product as yellow crystals in 60% yield. M.p. 67°C, UV (EtOH): 312
nm (e = 20405).

4(Z)-(1'-(2"-Ethylhexyl)-amino-1'-heptylidene]-3-methyl-
isoxazol-5(4H)-one, (m.p. 0-5°C), is obtained in an analogous
30 manner when there is used as the starting material in place of 4-
(1'-amino-1'-dodecylidene)-3-methylisoxazol-5(4H)-one in
accordance with Example 7 4-(1'-amino-1'-heptylidene)-3-
methylisoxazol-5(4H)-one (m.p. 910C, prepared with n-
heptanonitrile in place of lauronitrile).
35
Likewise, 4(Z)-(1'-hexylamino-2'-methyl-1'-butylidene)-3-
methylisoxazol-5(4H)-one is obtained in an analogous manner as a
colourless liquid when there is used as the starting material in
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7 ounds |I' are very well suited as |ight scp | ts
becau s%o;gﬁgv Sgpp PRAVEPSL/ 88638

enerally fulfil a majority of the foregoing requirenents,
especially paranmeters (1), (2), (3), (415 (5), (6) and (7) set forth above.
It is quite generally true that the UV filters of structure | are novel

h h ' irgh taid ity |
choroghor o 82 4 GO AU o 3 TR SATTRULE e o
preferred beoa&sént hegordance] withs&Example eheftd iaminopirmetbyhrl manner .

3, 4- Subst i t ubgel12dé80)<8ZR1ANGFisBRAZOESXAFDL 65 ' @ARBCT 139PE, alRephhin. EP -
A 199 323 descrl bes | o>iabzl ohes, o.f1 t he f.or mul er Jl . .
with Z-methyl-butyronitrile in place of lauronitrile). [In this
5 latter case, n-hexylamine is used in place of 2-ethyl-1-

hexylamine].

Example 10

10 4-[1'-N-(2"-Ethylhexvl)-1'-dodecvlidene]l-3-methvlisoxazol-5(4H)-
one

2.8 g of 4-(1'-amino-1'-dodecylidine)-3-methylisoxazol-5(4H)-one,
prepared in Example 7, are heated at 100°C for 4 hours with 2 g of 2-ethyl-1-
15 hexylamine, whereby ammonia is liberated. The reaction mixture is
partitioned between aqueous NaH;PO4 solution and ether and the ether
phases are concentrated and filtered over silica gel in hexane/ether = 1:1.
2.9 g (74% yield) of the desired product are obtained as a yellow oil. MS:
392, 293(100%), 265, 154. UV (ethanol): 313 nm (e = 18600).

20 Example 11

1 g of 4-benzoyl-5-hydroxy-3-methylisoxazole [prepared according to
25 K. Sato et al.,, Chem. Pharm. Bull 34, 3153 (1986)] is heated at 150°C for
15 minutes with 1 g of n-dodecylamine and thereupon the reaction
mixture is partitioned between aqueous NaH;PO4 solution and ether.
After evaporation of the ether phases the desired product is obtained as a
yellow cyrstalline powder. M.p. 52°C. MS: 370, 369, 341, 215(100%), 185. UV
30 (EtOH): 317 nm (e = 17235).

Example 12

4-(N-n-Dodecvlaminomethylidene)-3-methylisoxazol-5(4H)-one

35 3 g of triethyl orthoformate are added to 3.7 g of n-
dodecylamine and 2 g of 3-methylisoxazol-5(4H)-one and the
reaction mixture is heated at 60°C for 20 hours. _Thereupon, it is
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mhérel ubstituted) phenyl, and their use as nedi Caﬂ?ﬂﬁ*)z/o%ss
EP 349\022% l?eéirl bes compounds of the formula. [err]

medi canents, inter alia against damagesldue to the sunlight.

filtered over silica gel in hexane/ether/CH2Cly = 1:1:3 and the
desired product obtained is recrystallized in hexane. Yield 29%,
m.p. 57°C, UV (EtOH): 311 nm (¢ = 18530).

5 Example 13

4-(p-Isopropvlanilino-1'-ethylidene)-3-methylisoxazol-5(4H)-one

3.25 g of triethyl orthoacetate are added to 2.7 g of p-isopropylaniline
10 and 2 g of 3-methylisoxazol-5(4H)-one and the reaction mixture is heated
at 80°C for 24 hours. The cooled, crystallized-out reaction mixture is
recrystallized in ethanol/ether/hexane/ethyl acetate = 1:1:1:1, whereby the
desired product is obtained in 65% yield as yellow crystals. M.p. 170°C, UV
'(EtOH): 324 nm (e = 21800).

15 Example 14

1.7 g of 3-n-hexylisoxazol-5(4H)-one (prepared in
20 accordance with Example 3) are dissolved in 10 ml of triethyl
orthoformate and heated at 80°C for 2 hours together with
2.65 g of p-hexylaniline. The dark reaction solution is
concentrated and recrystallized in 100 ml of hexane. 1.8g (50%
of theory) of the above-named crystalline compound are obtained.
25 M.p. 88-90°C, UV (EtOH): 356 nm (e = 26469). This compound is
especially suitable as a UV A filter. -

This Sheet Has Been Replaced’

Example 15 l l“

il

30

a) 4-(1'-Oxy-1'-hexylidene)-3-methylisoxazol-5(4H)-one:
9.9 g of 3-methylisoxazol-5(4H)-one [prepared according to
A.R. Katritzky et al.,, Tetrahedron 18, 777 (1962)] in 200 ml of
35 dichloromethane are treated with 48 g of 4-N,N-dimethylamino-
pyridine and subsequently with 16.9 g of caproyl chloride and
the mixture is held at reflux temperature for 5 hours. The red
coloured reaction solution obtained is partitioned between 1IN



8 woﬁ)% nuf acture of the novel |ight screening conyqst/epedBosas -
.(especialTy of skin protection and, respectively, sunscreen preparations

for everyday cosnetics) conprises incorp@rating a conpound of genera
formula | into a cosnetic base which is suitable for |ight screening

‘ : :
arso be comtYAHTpAR HF Sd, AbIE el Bl Ut SR Fadle BideescrS "
for exanpl e:are back- cxtracted;_ driad nevenxypne 4 )and3copaentsated on a

but yl phenyl )&3 r@va]po}aEBrO”eAC-Eﬁfde NGil®is obtamed in uantltauvc 1eld

ot o MR (0 5 (AED; 138 (multiplel/a?Y' 1 95" Tmadp i e

2, 2" - Hydr oxy
5 2.36 (s/3H) 267 (dxd/2H); 8 9 (s,broad/1H); UV (EtOH): 280 nm (e

= 13714).

b) 4-(1'-[N-Butylamino]-1'-hexylidene)-3-methylisoxazol-
5(4H)-one:

10 4.9 g of the crude product obtained above are treated with
3.7 g of n-butylamine while cooling and heated at 150°C in an
autoclave for 30 minutes. After cooling, the cooled crude product
is recrystallized three times from a mixture of methyl tert.butyl

! ether and hexane, there being obtained 2.8 g (45%) of beige
15 coloured crystals. M.p. 62-63°C. UV (EtOH): 312 nm (e = 17980).

Example 16

4(Z)-Ethanolamino-methylidene-3-methylisoxazol-5(4H)-one

20

49.5 g of 3-methylisoxazol-5(4H)-one are dissolved in

125 ml of orthoformic acid and treated slowly at 0°C with 30.5¢g
of 2-aminoethanol. After stirring for 60 minutes the mixture is
cooled to 5°C and the resulting crystals are filtered off under

25 suction and washed with ether. There are thus obtained 60 g of
the desired water-soluble product which is recrystallized in
methanol. M.p. 1350C, UV (EtOH): 310 nm (e = 17,800). Having
regard to the good water solubility, this UV-filter is especially
suitable for use in the aqueous phase of sunscreen emulsions.

30

Example 17

35
a) 4-(1'-Ethoxy-1'-ethylidene)-3-methylisoxazol-5(4H)-one:
19.8 g of 3-methylisoxazol-5(4H)-one are dissolved in
50 ml of triethyl orthoacetate and, after 10 minutes, the
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di oxyhe r benzophenone-[err]) .

2- Hydsggygzﬁﬁ‘gf hoxybenzophenone-5 - sul phonic %glg:P?%/OMSS

sul i sobenzone, benzophenone- 4) g

2- Hydr oxy- 4- met hoxybenzophenone (= oxybénzone, benzophenone- 3)
3,3 ,5-Trinethyl-cycl ohexyl -N-acetyl -anthranil ate ) (= .
homonent hyl Fesidting caystatlizateais)filtered off under psugsion | anet Hiased awith

gslual W Btfhthiﬁﬁﬁé._ ZUH’{brélsaré sttﬁmf Iaﬁzt.étgﬁ%tf @ak@vudleuﬁ{cg@ygmﬁ@%ugés
elonging to,he st _cl.asses S . tiqned _as U\
filters i.e. dﬁ§“§¥b§ﬁ5ﬂ8§§’ Svi A§~%b33§5mﬁémﬁ?n§b@ﬁ%@?&aﬁmie 790 and
320 nm 1) 12p0B0)nobenzoic acid derivatives, such as e.g. ethyl p-

am nobenzqate and ot her esters, such as propyl, butyl, isobutyl p-

am nobenzdate, ethyl p-dinet hil'l am nobenzoate, glyceryl p-_ am nobenzoate,
anyl p-di met byl anﬁ;@bgﬁh-zrog@by isoxazol-5(4H)-ono-4-(1'-ethylidene-1'-amino-

2"-propyl-1"-oxy)]-polypropylene glycol ether:
8.45 g of the heterocyclic enol ether obtained above are
held at reflux temperature for 200 minutes together with 12 g
10 (0.6 equivalents) of polyoxypropylenediamine (BASF;
Ludwigshafen, Aetheramin 400; CAS Reg. No. 9046-10-0) in
50 ml of toluene. The reaction mixture is shaken several times

between methylene chloride and 1N aqueous sulphuric acid and
the organic phases are concentrated. The desired product is

15 obtained as a clear yellowish resin in almost quantitative yield.
UV (EtOH): 309 nm (E = 505): NMR (CDCl3): 1.1 m/18H(CH3); 1.3
m/6H(CHj3); 2.3 s/6H(CHz); 2.4 s/6H(CH3); 3.3-4.1 m, broad/24H;
10.4 s/2H(NH).

20

25 1.8 g of the 4-(1'-amino-1'-pentylidene)-3-methyl- isoxazol-
5(4H)-one are heated to reflux temperature in 200 ml of ethanol
and treated with 1.58 g of 2-(2'-aminoethoxy)ethanol. After
30 minutes the reaction mixture is cooled and the separated
crystals are filtered off under suction and recrystallized in 50 ml

30 of ethanol. There are obtained 1.1 g of white crystals of the
desired product. M.p. 1000C; UV (EtOH): 312 nm (¢ = 17709).
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2) C nnam c acid derivatives such as e.g. 2-ethoxyethyl p-

met hoWei%RARet e, 2- et hyl hexyl p-met hoxycinnamate, p- rrgt ox§%¥’%2r4°a%§\3§ aci d
ester mxtures, cinnamc acid ester m xtu es. 3) Di benzal azi ne.
4)  Heterocyclic nitrogen conpounds such as 2- phenyl benzi m dazol e
derivatives, e.g. 2-phenyl benzim daz% e- 5- su]I honic acid. 5) Salicylic
acid derivatives such as e.g. nenthyl e, hononent hyl salicyl ate,
phenyl salicyl ate.

4(Z)-(1'-Ethanol-aming)-1'-heptvlidenel-3-methylisoxazol-5(4H)-
ong

9.1 g of the 4-(1'-amino-1'-pentylidene)-3-methylisoxazol-
5(4H)-one are heated to 100°C in an autoclave for 2 hours
together with 8 equivalents (17.6 g) of ethylene oxide and 40 mg
of sodium methylate. The crude product obtained is partitioned

10 between methylene chloride and water, the methylene chloride
phase is concentrated and chromatographed over silica gel. There
is obtained the desired product as the main component in addition
to 4(Z)-[1'-(1"-desoxypolyethyleneglycol-1"-amino)-1'-
heptylidene-3-methylisoxazol-5(4H)-one.

15
Example 20
4(Z)-[p-Potassiumsulphonato-anilinomethylidene]-3-methyl-
isoxazol-5(4H)-one
20

9.9 g of 3-methylisoxazol-5(4H)-one are stirred in 25 ml of
triethyl orthoformate for 10 minutes and subsequently treated
with 17.3 g of p-sulphanilic acid. After heating to reflux
temperature for 15 minutes the mixture is cooled and the

25 resulting crystalline mass is washed with ether and thereupon
treated with one equivalent of agqueous KOH and concentrated.
There are obtained 16.5 g of yellow crystals of the desired
product which still contains sulphanilic acid salt. The pure
product is obtained by recrystallization in ethanol. M.p. >240°C.

30 This is a water-soluble UV-A filter. UV (EtOH): 349 nm (e =
21513).
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ne derivatives such as e.g. 4-phenyl benzo- gHORBIE 00635 -
A4- pheny{}é’enzogﬁenone 2-carboxylic acid isooctyl ester,

2- hydr oxy- 4- net hoxybenzophenone- 5- sul phgmpc acid. 7) Coumarin
derivatives such as e.g. 7-oxycoumarin, [err]- umbelliferoneacetic acid,

6, 7-di oxycoumarin. 8) Gallic acid gerrlnv? |¥gs such as e.g. digalloyl

trioleate. 9) Aryli denecycl oal kan s e.g. benzylidenecanphor.
10) Anthranilic acid derivatives such as e.g. nenthyl ant hranl late. 11)

"'ydroxyphe”y'zlg%; (1 %?'-%gh%lg- ;%%%g‘x'ﬁi methyhdene]2don Lioght

screening co esent 1 nven |on ere can be
used any usuélf_ﬁ.)zﬁélﬁatlon whi ch corresponds to the cosnetic requirenents,
e.g. creanss, lotions, enulsions, salves, gels, solutions, sprays, sticks,

ke and Le | ke o Tnoel) ShLSSLESILAD LS AL ok oYt ool 59 O
125 ml of trimethyl orthoformate and treated simultaneously
with 64.5 g of 2-ethyl-1-hexylamine and with 23 g of formic
acid. After heating to reflux temperature for 2 hours the reaction

10 mixture is partitioned between ice-water and methyl t-butyl

ether (MTBE) and the organic phase is concenwrated. There are
obtained 95.7 g of a red, viscous oil which is recrystallized from
MTBE/hexane. M.p. 400C; UV (EtOH): 312 nm (e = 19040).

15

20 3.3 g of the 4:(1'-ethoxy-1'-ethylidene)-3-methylisoxazol-
5(4H)-one prepared in Example 17a) and 1.9g of 2-
aminopyridine are heated to 60°C. Now, the oil bath heating is
adjusted to 100°C for 30 minutes. The cooled product is now
recrystallized in methylene chloride and diethyl ether. Yield

25 2.4 g of desired product. M.p. 132°C; UV (EtOH): 342 nm (e =
23516). It is a UV-A filter.

All compounds of the above Examples are novel compounds
I. Preferred derivatives are those of Examples 1, 2, 3, 4, 10, 11,
30 12, 14, 15, 16, 18, 20, 21.

Example 23
A. Qil/water sunscreen lotion %_wt.fwt.
35
A) Compound of Example 1 6.00
Glyceryl myristate 4.00
Cetyl alcohol e et o 0.50
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sc'reenw(glg?@k%ffty al so depends in the case of the same bagg, ?&)635

concent active ingredient. Suitable concentrati ons are
between 1-6% preferably between 2-5% 03 ja conpound of formula I in the
cosnetic preparation. The |ight screening agents are, however, also

sui t abl e agai nst e damagi ng,y nfluence of light on other suhstrates to be
protected. As suﬁ:m??ﬁt‘ ‘gt? Jbstrat es there cone into co sgﬁeration e.g.:
plastics and synt itde caprylate/saproates?Phs, e.g. for cont §¢00! enses,

varni shes, oils, ‘f@éﬂ?yl/{;%ﬂ& %(r%b%ﬂd ggr polishes, etc. 0.25

10
Propylene glycol 2.50
5 Castor oil (hydr.) 2.00
B) Potassium cetyl phosphate 2.00
C) Water 74.65
10 Propylene glycol 2.50
Nay; EDTA 0.10
100.00

i 2) (linear dimethylsiloxane polymer)

15 3)  Mixture of esters of coconut alcohol with caprylic acid and
caproic acid

4)  Mixture of methyl p- hydroxybenzoate and propyl p-

hydroxybenzoate
20 B. Oil/water sunscreen cream
% _wt.fwt.

A) Compound of Example 1 6.00
Glyceryl stearate 10.00
PEG-1000 stearate 1) 3.00
25 Isopropyl myristate 3.00
i PEG-7 glyceryl cocoate 2) 6.00
Methyl/propylparaben 0.25
B) Water 66.65
30 Na; EDTA 0.10
Propylene glycol 5.00
O Odorant q.S.
100.00

35

1) Polyoxyethylene(1000)glycol monostearic acid ester
2) Fatty acid glycerol monoester polyethylene(7)glycol ether
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4- (1 - [\N~R | am nol -1 -hexylidene)-3-nethylisoxazol-5(4H)-

N Pent y\b"pggzi%ﬁg 1 de: 275 g of caproyl chloride are a?ﬂg%ﬁffmgé
within 30mnutes to a solution of 500 m zoi n-pentylamne in 1.41 of

met hyl ene chloride while cooling with icéand stirring. After standing at
roomtenperatyre for,. 4 hours the reaction solution is washed in succession
with 1[err] of-0. 1&%}&%@%&% and 1.51 of Nad solution. The
organi ¢ phase is concentrated on a rotary evaporator and dr gggyd @@ hi gh
vacuum and gi\As Ségw? olf Zygrystal line mass (98% of theory%
37[err]C. b)) N yfe nei m noyl chl ori de: 81 g ol-9%e anide
prepared above ar eGtycgylveteanat800 nl of CCl[err] and treated @@rtionw se
with 91 g af phos chloride. This mxture is held flux
terrperaturg for BHE%%? eé?eby HCl evol ves. Now, Cd [err] g@.oé@oo [err]
are distilled of f @ABOf sABrYatefleaprantact is fractionated in & 0@gh vacuum
at 80-85C/ 0.2 nbarcofﬂgguq,dG%ngQfan?pleollgurl ess oil (70%of theqyy). NMR
(CDCl[err]): 3.44 (t/2H); 2..62 (t/2H); 1.8-1.55 (multipl et/4'|§-31); 1.5-1.2
(multiplet/8H); 1.0-0.82 (multiplet/6H). c) 4-(1 -[N-Pentylam no] -1

- hexyl i dene) - B)- meAmghiselxdzol - 2.00

10
G Water q.s. to 100

Carbomer 9511) 0.10

Naj; EDTA 0.10

Methylparaben 0.15
15

D) KOH10% 0.60

E) Phenoxyethanol & methylparaben & ethylparaben

& propylparaben 0.35
20

F) Odorant q.s.

1) Synthetic polymer from acrylic acid, cross-linked with an
allyl ether of pentaerythritol.
25
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5(4H) - ope. 3-net hyl i soxazol -5(4H)-on [ prepared accordi FPod )
Katri t%gzé%%l., Tetrahedron 18, 777 (1962)] and 17.9 ¢ o?@{}rl etf]dyl‘%sm ne
are stirred in 320 ml of dioxan for 15 miqiutes and now treated with 16.5 ¢
of the N-pentyl -hexanei m noyl chloride prepared above. The reaction m xture
Is held at reflux tenperature for 150 gt Eut es and, after cooling, poured
into 800 mM of 2N HC . Now, the m xture tracted three tinmes with ether

and back-washed with NaCl solution. The organi c phases, dried over
Na[err] SO err], are congent rat drj L 3,:a,Ni a : give 20 g
(93% of a brown rmess V\%i o h?sgﬁ’ggﬁg]& ach%dé%ulgﬁ @gﬁewﬁ%@%’é[err]c I R
(KBr): 1670; cosapound4af wieR foomoléerr]): 10.4 ppm (s, broad/NH); 3.42

(Q2H); 2.62 (symmetr. nultiplet/2H); 2.30 (s/3H); 1.8-1.3 (nultiplet/TI2H;

0.94 (symmetr. nultiplet/6H). Ms: 266(100g9, 223, 209, 112Thiiﬁhmllfﬂé}ﬁe'en

T e

o
wherein
R!  represents H, Cj.19-alkyl, Cz.29-alkenyl, Cz.29-alkynyl,
10 optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

R2  represents H, Cj.go9-alkyl, Ca.29-alkenyl, C2.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

15 R3 represents H, Cj.19-alkyl, Cj-19-hydroxyalkyl, Cj.19-
polyhydroxyalkyl, Cz.79-alkenyl, Cj.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl or optionally lower-alkyl or. oxy-lower alkyl
substituted pyridyl, a polyether residue, a phenylsulphonic

20 acid residue

and

R2 and R3 together with the N atom can also form a ring.

2. A light screening composition which contains a
25 compound of the formula

RZ
1 — 3
N
\O O
. _ wherein
30 R! represents H, Cj.19-alkyl, Cz.29-alkenyl, Cz.29-alkynyl,
. optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

R2  represents H, Cj.29-alkyl, Ca.29-alkenyl, Ca.29-alkynyl,
optionally lower-alkyl or oxy-lower-alkyl substituted

| R 00 R



anpl e 4-1 1 Thi Teﬂexyl i dene- 3- phenyl i soxazol - 5( 4H) -
The er@e%?uF@%escr e 1is repeated, but 3- FPCI/EP? /00635 "

phenyl i soxazol -5(4 d acco‘r2 |ng to A Hanzsch, Berichte 24,
502 (1891)] is used in sectlon c) in place of 3- nethyli soxazol 5(4H) - one.
The nanmed product is obt ained in 74%yield as a crystalline powder (m p.
71err]C. (WV @hﬁl}ly 3l4nm ([err] = 18000).

Exanple 3 4gp1’ 1(?—,8@&5%' RN 9)g- aik)tle &2%(35'&6% yl, C 2:29- alkynyl,

- n- hexyllsoxazol rocedure désc nple 1 is
repeat ed, but 3-n°PH Hg?ﬁﬁlysc}?é{‘%ralgﬁil-l??oﬂéy Qvﬁged‘ s%g{s“é“eéi) in place

of 3- nethylisox ?hbnﬁékﬂ) -(Iplﬂ)nal lrmwmdal;kybductoxy-lohteal aHgylin 51%vyield

as a yeII Wi sh oi nm ([err] = 17593).
3-n- Hexyl r soxazol %?é%étgﬂ%gr tained in 99%vyield as a reddish liquid by
hol di ng et hyan&- oxo- pel argonate at refl ux

R2 and R3 together with the N atom can also form a ring.

3. A light screening composition which contains
10
4-[1-(N-pentylamino)-1-hexylidene]-3-methylisoxazol-
5(4H)-one,
4-[1'-(N-pentylamino)-1-hexylidene]-3-phenylisoxazol-
5(4H)-one,
15 4-[1'-(N-pentylamino)-1-hexylidene]-3-n-hexylisoxazol-
5(4H)-one,
- 4-[1'-(N-phenylamino)-1-heptylidene]}-3-methylisoxazol-
5(4H)-one,

4-[1'-N-(2"-ethylhexyl)-1'-dodecylidene]-3-methyl-
20 1isoxazol-5(4H)-one,
4-(1'-N-(2-dodecylaminobenzylidene)-3-methylisoxazol-
5(4H)-one,
4-(N-n-dodecylaminomethylidene)-3-methylisoxazol-5(4H)-

one,
25 4-(p-n-hexylanilinomethylidene)-3-hexylisoxazol-5(4H)-one
or
4-[1'-(N-butylamino)-1'-hexylidene]-3-methylisoxazol-
5(4H)-one.
30 4. A light screening compdsition which contains

4-(ethanolamino- methylidene)-3-methylisoxazol-5(4H)-one,
4-11'-(2"-hydroxyethoxy-2"-ethylamino)-1'-pentylidene]-3-
methylisoxazol-5(4H)-one,
35 4-[p-potassium .sulphonato-anilinomethylidene]-3-methyl-
isoxazol-5(4H)-one or
4-[1'-(2"-ethyl)-hexylaminomethylidene}-3-methyl-
isoxazol-5(4H)-one.

L



tefrperature for 1 hour with one equival ent of hydroxylamn 0 ride
and oMO&g(li7¢él ent of pyridine and thereafter working-up r&?ﬁ@%@@gg

manner . Eg%rrpl ed 4-[1- (N-Phenyiam no)---1..

- heptyl i dene- 3- net hyl i soxazol -5(4H)- on The procedyse g§ bed in
Exanple 1 is repeated, but in section a) aniline is used in ee”ReP‘aced
n-pentyl am ne and n-heptanoyl chloride is used in place of Mm"

chloride. N Phenyk-n- hg&ﬁPaﬂhgg SMihe 5@{-@@(4 C) is obtaine
This is reacted wth PO [efr] as in Exanpl e 1, section b), and gives in

guantitative yield N phenyl-heptanei m noyl chlgride as a yell ow sh oil
which is converted according to section c) intp the desired product and
purified by chromatography on silica g ReR®et her = 1:1. Mp.

' 83-84[err]C. W (EtOH): 320 nm ([err] = K
Exanple 5 4-(2'-Pyrrolidenyl)-3-nethylisogfa oI-5(4H) one 2 g of
.3-met hyli %oxazol 5(4H)-one [prepared according to A

wherein

R1 represents H, Ci.19-alkyl, Cp.29-alkenyl, Cz.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

10 R2 represents H, Cj-29-alkyl, Cz.z9-alkenyl, Cz.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted

} phenyl,
R3  represents H, Cj-19-alkyl, Cj.19-hydroxyalkyl, Cji.19-
polyhydroxyalkyl, Cz.29-alkenyl, Caz.29-alkynyl,

15 optionally lower-alkyl or oxy-lower alkyl substituted
phenyl or optionally lower-alkyl or oxy-lower alkyl
substituted pyridyl, a polyether residue, a phenylsulphonic
acid residue

and

20 R2 and R3 together with the N atom can also form a ring,
and the sum of the carbon atoms R1 + R2 + R3 = 9-30 and the
number of phenyl residues per molecule does not exceed 1.

, 6. Compounds of the formula
' 25
RZ
1 —— 3
R 7 NHR
N |
\O o
wherein
R!  represents H, Cj.19-alkyl, Cp.29-alkenyl, Cz.29-alkynyl,
30 optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

R2  represents H, Cj.p9-alkyl, Ca.29-alkenyl, C2.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

] 0RO O



tritzky et al. Thi¥SheeiirasBeen Baplacgd7 (1962)] are treated f
>é% H} l pared according to A E. ﬁ%ﬁggﬁ/gﬁ)& HeI V.

Kat

12 mWYREITAR ] 1-

54, 513 (1971)] an d for g‘ﬁays. The resulting crystal nmass
et

is recrystallized In anol and gives ite crystals of the desired
product in 69% yield. Mp., 188- 190£ err]C. UV: 302 nm ([errL = 18100).
Exanple 6 R3[ 1 repuesemsr by Caraaikyl, Hoxyporalkeayl.3 Copetalkyagtazol - 5(4H) -

g(le 1 N-i soepaay;h]; %%Ml&ylso@r@ Rﬂv%ﬁ All§ 1S§ﬁrsstﬁrme@r asI Idn
80% b.p. 87[or ] ENBR! 16 rOREGRALY | fvéw"“gafa%adbéﬁ BWAEY o 7 i of
substituted pyridyl,
5 and
RZ and R3 together with the N atom can also form a ring,
and the sum of the carbon atoms Rl + R2 + R3 = 9-30 and the
number of phenyl residues per molecule does not exceed 1.

10 7. A compound selected from

4-[1-(N-pentylamino)-1-hexylidene]-3-methylisoxazol-
5(4H)-one,
4-[1'- (N-pcntylamino)-l-hcxylidenc]-3—pheny1isoxazol-
15 5(4H)-one,
4-[1'-(N-pentylamino)-1- hexyhdene] -3-n-hexylisoxazol-

5(4H)-one,
4-[1'-(N-phenylamino)-1-heptylidene]-3-methylisoxazol-
5(4H)-one,
20 4-[1'-N-(2"-ethylhexyl)-1'-dodecylidene]-3-methyl-

isoxazol-5(4H)-one,
4-(1'-N-2-dodecylaminobenzylidene)-3-methylisoxazol-
5(4H)-one, .
4-(N-n-dodecylaminomethylidene)-3-methylisoxazol-5(4H)-
25 one,
4-(p-n-hexylanilinomethylidene)-3-hexylisoxazol-5(4H)-one
and
4-[1'-(N-butylamino)-1'-hexylidene]-3-methylisoxazol-
5(4H)-one.
30
8. A compound selected from

4-(ethanolamino-methylidene)-3-methylisoxazol-5(4H)-one,
4-[1'-(2"-hydroxyethoxy-2"-ethylamino)-1'-pentylidene]-3-
35 methylisoxazol-5(4H)-one,
4-[p-potassiumsulphonato-anilinomethylidene]-3-methyl-
isoxazol-5(4H)-one and

RN B R



di met hyl sul phate and the mxture is stirred at 25[err]C for_24 hours. By
partit Wd9bd74#den aqueous potash solution and ether and suBSEFfEA(00635
concentration and distillation of the or% i c phase there are obtained 6.7
g (56% of a yellowish liquid of N-isop g?)yl caproam de i m nonet hyl et her
(b.p. 50[err]C 16 Torr). VWen this imnoether is now held at reflux
temperature in an #nrdloddlisethnhehexylaminometheigeael:3 gvethyh-c), with
one equi val engS&{agb-lnggml)Légg_azol -5(4H) -one and 0.03 equival ent of 1,4-

di azabi cycl o[ 2. 2. 2] octane”for 40 hours in toluene, then, after working-up
and recrystallization fromhexane/ether = 1:1, the desired product is
i%gwed in 20%yi@¢.d. M pprét®stOfgrethe GmadMfadtutd)of I compoands sf

. . anple 7...4- ' - Am nQg- 1
" dodecyl | dendPTUIh P agggrdance mih oRBIP'S] whlccgsx%%ggs:ﬁ;’%é‘rﬁgmsgﬁ c
acid i s conduappdopriately soibstitotingf amOispxgfzoleme onitrile and 23.g.of ... ...
.ethanol while cooling with ice for 60 mnutes. A crystalline mass forns

after standing for 48 hours and this iaﬁreed from excess 1SS placed
on a rotary evaporator. The procedure desgribed in I%xarrpl e 1“ [I II
is repeated with the crude |auramn de im ndbg et het hydr oc

obtained, i.e. it is added dropwi se to a sofution of 3-
met hyl i soxazol -5(4H)-one and triethylam ne in dioxan and stirred
10 wherein R1 has the above significance,

in the 4-position.
10. A process for the manufacture of the compounds of

formula I' in accordance with claim 6, which process comprises
15 appropriately substituting an isoxazolone of the formula

wherein R1 has the above significance,
20 in the 4-position.

11. The use of the compounds of the formula

Rz
: R! ==l NHR?
i/
N7 S |
\0 O

25

wherein '

Rl  represents H, Cj_19-alkyl, Cz.29-alkenyl, Cz.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

30 R2  represents H, Cj.29-alkyl, Cs.29-alkenyl, C2.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

R3  represents H, Cj.19-alkyl, Cj.19-hydroxyalkyl, Cj.jo-
polyhydroxyalkyl, Cz.29-alkenyl, Cz.29-alkynyl,

LT



at 25[er f 24 hours. After the usual working-up the deghgfor/Bheaduct
| s obt S}Yégg“i"ggl%% yield as orange crystals and is recrystal |zed from

hexane/ et hyl acetate = 1:1. Mp. 105-1063grr]C, UV: 302 nm (e = 15000).
Example 8 4-(1 '-Amno-1 '-pentyl I dene) - 3- net hyl i soxazol -5(4H) one
When the procedure_descr/ le 7 is (e gat onitrile
in place of Iauron?R??T'@h ﬁgwqﬁ%ﬁgﬁo% FXOHS) °r, sﬁg%r é}/@%g‘ﬁa white
crystal |l i ne powderphenyl. dl’l@plmﬁ{aéhr]IOWQMIKB'(DZOnnv$YéDHer— allepl70) .
13 ( Yl ArpRiiylisul
' -dodecyl i dene) - 3- Srlrlel%sﬁnlmsoxg%n]dygx Glr?%thér IJBSIE‘S@ aarg y]lsu phonic
acid res1 ue
5 and
R2 and R3 together with the N atom can also form a ring, as light

screening agents.

12. The use of compounds of the formula

10
R?
R! T=—NHR?
/ !
N
\O O
wherein
R!  represents H, Cj.19-alkyl, Cj.29-alkenyl, Cz.29-alkynyl,
15 optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

R2  represents H, Cj.z9-alkyl, Ca.29-alkenyl, Cz.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

20 R3  represents H, Cj.19-alkyl, C2 29-a1kenyl Ca.20-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl or optionally lower-alkyl or oxy-lower alkyl
substituted pyridyl,

and

25 R2 and R3 together with the N atom can also form a ring,

as light screening agents.

This Sheet Has Been Replaced
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3.6 g of lauronitrile are held at reflux tenperature for 24 hours with 7.6

g of tWOSMH6Loni um fl uoroborate in 2ot of methyl ene cPEBEPI/006EF N, t he
reaction mxture is added dropwi se to a solution of 2 g of

3-net hyl i soxazol -5(4H) -one and 6 PAMPNDER (CBATMH anine in 60 m of tol uene and
the mixture is held at rEféagivedippetiat InterpationaghbureBy partiti oni ng

bet ween 2N hydrochl oric aci doan éuherl98hd13e¢ib@Airati on of the organig

phase there is obtained a ®eprloclaimsi Bh anBy7 grendddcat i on usi ng

chr omat ogr aphy wi t h CH[ eF¢Madnieg cllairs Maghsinoed 1@opagesyi ves the-desired — -

product_as vel) ow crygtal S 200kl Lttt BRIV (Rt ko

([err] = 20405). erpRoun B4 ani no- 1
" -heptylidene]-3-nmethyl- isoxazol-5(4H)-one, (mp. 0-5err]Q), J IHIH"I#MI%HI
i n an anal ogous manner when there is used as the starting mate

of 4- (1 '-amno-1 '-dodecylidene)-3 -nethyli §§§kol,‘,-§3(4l-i)-one I n
accordance with Exanple 7 4-(1'-am no-1'-heptyl deneS"- 3- )

nmet hyl i soxazol -5(4H)-one (mp. 91[err]C, préb% oW th n- h'eptanoni trile in
pl ace of lauraonitrile). Li kew se,

4(2)-(1' - hexyl5am' no-2' -nmet hyl -1' - butyl i dene) - 3- net hyli soxazol -5(4H)-one is
obtai ned in an amstegawms manner as a

Rl represents H, Cj.19-alkyl, Ca.29-alkenyl, Cjy.29-alkynyl,

| 10 R?2  represents H, Cj-29-alkyl, Cj.29-alkenyl, Cj.79-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,
R3  represents H, Cj.j9-alkyl, Ci.19-hydroxyalkyl, Cj.jo-
polyhydroxyalkyl, Ci.29-alkenyl, Cz.29-alkynyl,

15 optionally lower-alkyl or oxy-lower alkyl substituted
phenyl or optionally lower-alkyl or oxy-lower alkyl
substituted pyridyl, a polyether residue, a phenylsulphonic
acid residue

and

20 R2 and R3 together with the N atom can also form a ring.
and the sum of the carbon atoms R! + R2 + R3 = 9.30 and the
number of phenyl residues per molecule does not exceed 1.

6. Compounds of the formula
25
Rr2
! |
R NHR?
i
N I
AN
wherein
R! represents H. Cj.j9-alkyl. Ca.29-alkenyl. Cj.29-alkyny!l.
30

R>  represents H. Cj.pg-alkyl. C2.29-alkenyl. Ca.29-alkynyl.
optionally lower-alky! or oxy-lower alkyl substituted

phenyl. e
I



col ourl ess |iqui dhi “ eplaced assphe starting material in place of
4 (1 -\&919&6179_61 dode thyI i soxazol 5(4H) - one POTAERIWEEASE Wi th
Exanmple 7 4-(1 am - butylidene)-3-nethylisoxazol -5(4H) - one
(mp. 132[err]C, prepared W|th 2-nmet hyl -butyronitrile in place of

| auronitrile). [In this latter case, n-hexylamne is used in place of
2-ethyl-1- hexyh#

4-[1'IN-(2"-Et Ihe%esfms el ookl §-n%?ﬁ;‘:ﬁ‘?’é¥}xa§8r295€i%f“"bne

2.8 g of 4-(1'-am nooftienaldgcybvdrredkvB- art byyiloweaz allk 8l 449bsaiteledr epar ed
in Exanple 7, are h at..1 f f S Qe2f t hyl - 1-
hexyl am ne, V\herebye@;n;r&r%nll té’rr g)%lkﬁ?g]lg lgr‘v# ‘{P}Q'r‘qeagﬁ %ﬂv ﬁqoxtegrgﬂ?\g
partitioned between StHRselapEieyYRO err] sol ution and ether and the

et her phasess araengoncent rat ed and filtered over silica gel in hexane/ether

=1:1. 2.9 g (7 % ede I red. product are obtai ned as a yel |l ow
oil. M5 392, %‘tfg%dj) ‘96‘3‘ F syith i é‘? HIRB )Cansi%‘o M &t F"& 18600).
and the sum of the carbon atoms R1 + R2 + R3 = 9-30 and the

number of phenyl residues per molecule does not exceed 1.
10 7. A compound selected from

4-[1-(N-pentylamino)-1-hexylidene]-3-methylisoxazol-

5(4H)-one,
15
4-[1'-(N-pentylamino)-1-hexylidene]-3-n-hexylisoxazol-
5(4H)-one,
4-[1'-(N-phenylamino)-1-heptylidene]-3-methylisoxazol-
5(4H)-one,
20 4-[1'-N-(2"-ethylhexyl)-1'-dodecylidene}-3-methyl-
isoxazol-5(4H)-one,
4-(1'-N-2-dodecylaminobenzylidene)-3-methylisoxazol-
5(4H)-one,
4-(N-n-dodecylaminomethylidene)-3-methylisoxazol-5(4H)-
25 one.
4-(p-n-hexylanilinomethylidene)-3-hexylisoxazol-5(4H)-one
and
4-[1'-(N-butylamino)-1'-hexylidene]-3-methylisoxazol-
5(4H)-one.
30

8. A compound selected from

4-(ethanolamino-methylidene)-3-methylisoxazol-5(4H)-one.

4-[1'-(2"-hydroxyethoxy-2"-ethylamino)-1'-pentylidene]-3-
methylisoxazol-5(4H)-one.

4-[p-potassiumsulphonato-anilinomethylidene]-3-methvl-
isoxazol-5(4H)-one and

¥}
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14 Exanpl e 11 Toossts 4. Ieas

4-(1' - N 2- Dodecyl am nobenzyl i dene) - 3- net hyl i soxazol - 5(4H) - one 1 g of
4- benzoyl - 5- hydr oxy- 3- net hyl i soxazol e [prepared according to K Sato et al.,
Chem Pharm Bull 34, 3153 (1986)] is heated at 150[err]C for 15 m nutes
with 1 g of n-dodecyl am ne and thereupon_the reaction m xture is
partitioned between aqueous NaH2PO4 solufPof and ether. After evaporation
of the ether phases the desired product is obtained as a yellow cyrstalline

powder. Mp. 52[err]C. Ms: 370, 9 185. W (EtOH): 317 nm
([err] = 17235). Lottt s¥iemiriol le 12

4- (N- n- Dodecyl am nonet hyl i dene) - 3- net hyl i soxazol - 5(4H) - one 3 g of
triethyl orthofornmate are added to 3.7 g of n-
Abstract

Light screening compositions which contain a compound of
the formula

R2
R! =l NHR?
o I |
\o o

wherein

R!  represents H, Cj.i9-alkyl, Cz.29-alkenyl, Cz.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl, _

R2  represents H, Cj.z9-alkyl, Cj.29-alkenyl, Ca-29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

R3 represents H, Cji.ig-alkyl, Cj.j9-hydroxyalkyl, Ci-19-
polyhydroxyalkyl, Cz.29-alkenyl, C3.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl or optionally lower-alkyl or oxy-lower alkyl

substituted pyridyl, a polyether residue, a phenylsulphonic
acid residue

and
R2 and R3 together with the N atom can also form a ring.

This Sheet Has Been Replaced
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_dodecyl amine and 2 g of 3-nmethylisoxazol -5(4H)-ane €

Is heated at 60[err] C for 20hours. Thereupon, iq Iy

gel in hexane/ether/CHerr]C[err] = 1:1:3 and thef¢

is recrystallized in hexane. Yield 29% m p. 57Eetr]

([err] = 18530).

4- (p-1sopropylanilino- 1 -ethylldené) 3 nethyhlsoxa

3.25 g of triethyl orthoacetate are added to 2. P_f .opylanlllne j

o 200 0f 5L et hyl | SSMAILE SEAVATNGS hSabloH s RRACEMNEIABGNT 71 wecrarys Het¥ g ot |

80[err]C for 24 hours. The cooled, crystallized-out reaction mxture is 7~

recrystallized in ethanol/ether/hexane/ethyl acetate = 1:1:1:1, whereby the

desired product is obtained in 65%yield as yellow crystals. Mp.

170[err]C, W (EtOH): 324 nm ([err] = 21800).

Exampl e 14 4(Z)-(p-n-Hexlanilinonethylidene)- 3- hexyllsoxazol 5(4H) - one

1.7 g of 3-n-fhexylisoxazol -5(4H)-one, (prepared in accordance with Exanple

3) are dissol V8§ IRVERHAR Br concenad iR Tight screshing ‘comp- |
ositions which are characterized by a content of isoxazolones,

namely compounds of the formula

R2

wherein

Rl represents H, Ci.19-alkyl, Cz.29-alkenyl, Cz-29-alkynyl,
optionally C .. ~alkyl or oxy- ¢;_¢ alkyl substituted
phenyl,

R2  represents H, Ci.29-alkyl, Cz-29-alkenyl, Cz.29-alkynyl,
optlonally £y-g-alkyl or oxy- - C1-6- alkyl substituted
phenyl,”

R3  represents H, Ci.zg-alkyl, Ci-19-hydroxyalkyl, Ci-19-
polyhydroxyalkyl, - Ca.29-alkenyl, Ca.29-alkynyl,
optionally Cyg alkyl or oxy-Cj-g. alkyl substituted
phenyl or opuonally Cy.g -alkyl or .oxy-Ci-g alkyl
substituted pyridyl, @ polyether residue, a phenylsulphonic
- acid residue,

and

R2 and R3 together with the N atom can also form a__mgmylgng-

The compounds of formula I are particularly suitable as
light screening agents. The invention is accordingly also
concerned with the use of I as light screening agents.

The compound of formula I are partly novel and partly
known.

The novel compound I, namely the compounds I,
correspond to those compounds of formula I above in which the
sum of the carbon atoms of Rl + R2 + R3 = 9-30 and the number of
phenyl residues per molecule does not exceed 1.

These novel compounds I and the process for their
manufacture form further objects of the present invention.

This is the replacement sheet
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.orthoformate and heated at 80[err]C for 2 hours together with 2.65 g of
p- hexyl aniline. The dark reaction solution is concentrated and
recrystallized in 100 mMl of hexane. 1.8 g (50% of theory) of the
above-naned crystalline conpound are obtained. Mp. 88-90[err]C, UV (EtOH):
356 nm (e 26469). This conpound is especially suitable as a UV A filter.
15 Exarr%le 15 4[1 [ NNButylam nol - 1

- hexyl i dene) - 3- met hyl i soxazol - 5(4H) - one

4-(1' - Oxy-1' W@Pylﬁféén - 3camphysesaoxazol - 5mp+)0m@te1y substiuding of

3- net hyl bsoisazxakekreH)o ombe[ﬁmra*pdaed according to AR Katritzky et al.
Tetrahedron 18, 777 (1962)] in 200 m of dichloronethane are treated vmth
48 g of 4- N, N-di met hyl am no- R! 7

N 1
\O O

\

wherein R! has the above significance,
in the 4-position.

This substitution is conveniently effected with a R2-

substituted carboxylic acid derivative. There is thus formed a
compound of the formula

/ i

Y signifies NHR3, OH, O-lower alkyl, halogen, NHp, NHRS.

Examples of the aforementioned carboxylic acid derivatives
are

A RZ-C(=NR3)-X) wherein X = -halogen,

: ' -OR4 (in which R4 =
lower alkyl)
-NHR3 :

B R2-C(=NR3)(-X) R = H,
lower alkyl;
# R3

C  R2-C(=NHz*X-X)

D R-C(=0)(-X)

E R2-C(OR%)3 |

There are thereby formed:

R2
oo

This is the repla*amem sheel
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.pyridine and subsequently wth 16.9 g of caproyl chloride and the m xture
Is held at reflux tenperature for 5 hours. The red col oured reaction
solution obtained is partitioned between 1N hydrochloric acid and et hyl
acetate and the ethyl acetate phases are back-extracted, dried over
Na[err] SO err] and concentrated on a rotary evaporator. A crude oil is
obtained in quantitative yield: NVR @CDCl[err]): 0.92 (t/3H); 1.38
(multiplet/4H); 1.75 (multiplet/2H); 2.36 (s/3H); 2.67 (dxd/2H); 8.9

(s,broad/ 1H); UV (EtOH): 280anm ([err] = 13714). b) 4-(1'-[N-B
utyl am no] -1' - hexyl :?g,e | i soxazol - 5(4H) - one: 4.9 g of the
crude product® obt ai néd bo e a reated Wtt—3—7—g 3 n-butyl anmi ne while

cooling and heated at T g Q]C in an autoclave for 30 mnutes. After
cooling, the cooled crudé& product is recrystallized three tinmes froma
m xture of nmethyl tert.butyl_ ether and hexane, there being obtained 2.8 g

(459 of beige col oured crystals. Mp. 62-63[err]C. W (EEOH): 312nm
([err]= 1798 . R NH, ——FExarpte>t6 I

4( Z) - Et hanol am no- et h 0 %- 3- et hyl i soxazol - 5(4H) - one

RZ

o” "0
Rz

/ ;
0 0

Where Y = NHR3 in formula III the desired end product I
therefore results directly.

If, however, Y # NHR3 then the grouping Y = NHRS3 is
conveniently introduced in a subsequent, secondary reaction step
and the compound I' is thus obtained.

This is carried out e.g. by reacting the compound III with an
amine R3NHj3. In case C, R3 can also be introduced by reaction
with a halide R3Hal (F, Cl, Br, I) or a corresponding epoxide such as
e.g. (CH2)20, etc.

The secondary reaction step can be effected, e.g. in E,
simultaneously with the primary reaction. :

Depending on the structure of the amine R3NHj3 or its
residue R3, which can carry more than one amino substituent,
molecules with several, e.g. 2 or 3, 1soxazole residues can also be
formed.

One such amine would be e.g. a_polyoxypropylenediamine,
e.g. of the formula NHCH[CH3]CH2(OCH2CH2[CH3])aNH3, or a
polyoxy- ethylenediamine, e.g. of the formula
NH2CH;CH(OCH,;CH3),NHj3, in which n signifies e.g. a whole
number of 1 to 30.

: e ke o8
M BNIGEY
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~49.5 g of 3-nethylisoxazol -5(4H)-one are dissolved in 125 m of orthoformc
acid and treated slowly at OC with 30.5 g of 2-am noethanol. After

stirring for 60 mnutes the mxture is cooled to 5[err]C and the resulting

crystals are filtered off under suctiqp and washed with ether. There are

t hus obtained 60 g of the desired water-soluble product which is

recrystallized T le . p, : C, E ©eidd0 r] =
17, 800). yi THFegm;?gﬁPgst ﬁg/é g%%%@m{akgégllysglal%#i %)g?fb lt‘ﬂl’?lé Eﬁ/@-tﬁi&ﬁ%er S
especial |y suitable for use in the agqueous phase of sunscreen enul sions.
Exampl e 17 Bis-[3-nethylisoxazol -5(4H)-ono-4 (1'-ethylidene-1'-am no-2"-
propyl - 1" - oxy) }3 P ¥pe opsimarg sigipy 061 BEE hisr conveniently carried out in a
16 temperature range of about 0-1500C. It is carried out, if desired,

in the presence of an inert solvent, e.g. diethyl ether, tetrahydro-

furan, dioxan, toluene, xylene, dichloromethane, dichloroethane,

etc.

If desired, the reaction is carried out in the presence of a
base, preferably a weak base such as e.g. a tertiary amine, e.g.
triethylamine, dimethylaniline, dimethylaminopyridine,
diazabicyclooctane, or an inorganic base such as e.g. sodium
phosphate, soda, potash, magnesium hydroxide or oxide; although
sodium hydroxide or potassium hydroxide also comes into
consideration. The reaction is conveniently carried out in a
temperature range of 0-2000C, especially of 20-1500C.

~ In the case of the secondary step of B to E, the addition of
the primary amine R3NH; is conveniently effected in a
temperature range of about 0-200°C, especially of 50-160°C,
optionally under pressure. The use of a solvent is optional. The
aforementioned solvents come into consideration.

In case of the halide R3Hal, the addition of this halide is
optionally effected in the presence of a base, preferably a strong
base, e.g. an alcoholate, an amide, an alkali hydroxide, etc. The
convenient temperature range is that given above. The addition
of a solvent is optional.

In the case of the epoxide, its addition is conveniently
effected in the presence of a catalyst, e.g. a strong base or a strong
acid. Examples are: alkali hydroxides, alcoholates, mineral acids,
L;wis acids, etc. The convenient reaction conditions are as given
above.

The purification of the resulting compound I can be effected,
for example, by crystallization or distillation.

The above reactions are in principle reactions with activated
carboxylic acid derivatives, which are reacted with isoxazolones II
which are unsubstituted in the 4-position.

‘The starting materials are known or can be prepared
according to methods known per se. Thus, e.g., activated

carboxylic acid derivatives are described in Houben-Weyl,
' This is the reptacement sheet
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Q) 4-(1' - Et hoxy-1' -et hyl i dene) - 3- net hyl i soxazol - 5(4H) - one: 19.8 ¢
of 3-nethylisoxazol -5(4H)-one are dissolved in 50 m of triethyl
orthoacetate and, after 10 minutes, the resulting crystallizate is filtered
of f under suction and rinsed with hexane. There are obtained 32.6 g of pale
coloured crystals of the desired mterrgedl ate. Mp. 126-127[err]C, W
(EtOH): 294 nm ([err] = 12,000).

Bi s- [ 3- netMythadeuazer - G(g&rbmdnm éCIQdmteet[M&iIuddeS 101985 hdy J. Falbe,

2" - propy! -did §¥oldmeoEMPK 0983 N8y Iy CHhgfidmey. 8.45 g of the
het erocyclic enol ether obtained above are held at reflux tenperature for

(BASE: " Lucwi oot BRoIeAgr ad ! st Ak g R SBR 0] TR 50 i of

toluene. The reaction mxture is shaken several tines between ngethyl ene
chloride and 1NCaqaedtky! sasisugsi bubailsp highenmes.ar Jars-c GiBasE20are21-,
concent r at@gly-, GOfre, Qa9 rrediduesdaod also biwer alkey, aarmel)c(@;_a.s) neciduesyiesg. resin

i n al nost , Nt ietiafl] peopyl, By, HeéxylFetdd) : 309 nm (E = 505) NIVR (CDCTerr]):

s/ 6H(CH err]): : idyrey” aféH?F\’l%%hb &

Exanpl e 18
C2.12-a-alkenyl, Cjz.12-w-alkenyl, especially allyl methallyl,
A2-butenyl, A3- butenyl ©-hexenyl, etc.

Suitable Cz.29-alkynyl residues are in particular Cy—g-alkinyl
residues, -e.g. 2-propynyl , 3-butynyl, 4-pentynyl, 1, 1-dimethylpropynyl,@-hexinyl, etc.

Examples of ;¢ -alkyl and, respectively, the (¢ -alkyl
part of oxy-Cy¢ alkyl are: OCH3, OCzHs, OCsH1i, OCgHis, etc.

Examples of Ci.29-hydroxyalkyl residues aré CHCH20H,
CHzCHz(CHg)OH CH(OH)(CH2)pH with n = 2-28, or as illustrated e.g.
in Example 16.

Examples of Cji.29-polyhydroxyalkyl residues are
CH2CH(OH)CH,0H, CH,(CHOH),CH20H, (CHOH),-CH,0H,
CH(CHOH),CH20CHOH, CH(CHOH)nCH(CHZOH)OCHOH with n = 1-28,
especially 1-4.

The polyether residues are polyethylene glycol
residues, polypropylene glycol residues of the formula (CHCH)nH or
[CH(CHg)CHZO]nH with n = 2-20, as illustrated e.g. in Examples 18
and 19.

A1l the residues R1, R2 and R3 can be stra.tght-cham or
branched.

R2 and R3 together with the N atom can also form a
-saturated or unsaturated- ring, e.g. _a 6-membered ringnamely
the pyrrolidinyl ring.

The total number of carbon atoms of R! and R2 and R3
conveniently does not exceed 30; because otherwise the
relationship of the sizes of the residues R!, R2 and R3 compared
with the light-absorbing part of the molecule (chromophore, i.e.
the isoxazolone part) is unfavourable.

This is the replacement sheet



" 4(2)-[ 1 -(2"-Hydr oxyet hoxy- 2" - et hyl ani no) - 1' - pent yl i denel - 3-

" met hyl i soxazol - 5(4H) - one 1.8 g of the
4-(1' -am no-1'-pentylidene)-3-nethyl- isoxazol- 5(4H)-one are heated to
reflux tenperature in 200 m of ethanol and treated with 1.58 g of
2-(2'-am noet hoxy) ethanol. After 30 mjnutes the reaction mxture is cooled-

and the separated crystals are filter of f under suction and

recrystal Iizedgln 50 of ethanol. There are obtal negﬁl 1 g of white
crystal s of thdediTe&erTpd ofrrduedin. theopaser oF; they differept 312 nm ([err] =
17709). substituents are as follows: Exanple 19 4(2)-(1

' - Et hanol - ami no) - 1' - hept yl i dene- 3- net hyl i soxazol - 5(4H) - one 9.1 g of

the 4-(1- 1 - d | - 5(4H) - heated t
100C 11 an aut g 55%?”%“ BRewisd B DARAINERAE & i valonte (176 g) of

et hyl ene oxi de The crude product obtained is
partitioned betl{:\lj;e'h f‘l? E‘Iﬁgﬁﬁ“‘&%‘? ¥er, the methyl ene chloride
phase is concentrated and chr omat ographed over silica gel. There is
obt ai ned 29e dasi i pdwhpenhycRAandhB3naogethenpbaent 5415, aelpeciaily

9-13, C atoms;

3) as 1), whereby R2 = H and R3 = Cg.16-alkyl, especially
C10-12-alkyl;

4) Rl = methyl,
R2 or R3 = phenyl, pyridyl, optionally substituted, and the
other residue (R3 or R2) = Cs.p¢-alkyl, especially C7.14- or
Co.-12-alkyl.

_ Essential requirements of (especially cosmetic) UV filters are
e.g.: '

- . high extinction (1) (and associated therewith low dosing
and therefore reduced toxicological risk);

- high stability against the influence of light (2);

- stability against acids, bases, air and other chemical or’
thermal influences (3);

- good oil solubility (4) andfor good water solubility;

- low tendency to crystallize-out, e.g. from emulsions even at
low temperatures (e.g. in snow);

- toxicological safety;

- lack of colour and lack of smell (5);

- favourable price, inexpensive to use (6);
- water resistance (substantivity);

- very good compatibility with other cosmetic ingredients
and simplicity in handling (7).
This is the repiasemen shestl
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.17 to 4(2)-[1 -(1"-desoxypol yet hyl enegl ycol -1"-am no)-1'- heptylidene-3

- et hyl i soxazol - 5(4H) - one. Exanpl e 20

4( Z) - p- Pot assi unsul phonat o- ani | i nonet hyl i dene- 3- net hyl - i soxazol - 5(4H) - one
9.9 g of 3-nethylisoxazol-5(4H)-one are stirred in 25 m of triethyl
orthoformate for 10 m nutes and subsequently treated with 17.3 g of

p-sul phanilic acid. After heating to reflux tenperature for 15 mnutes the
m xture is cooled and the resulting crysStalline nmass is washed with ether

and t hereupon tr ed with one .e ui val ent aquepus KOH and concentrat ed.
P ?ﬁ% cd.ompoun s I e very wecﬁ sucltecP as light screenpng

agents because they generally fulfil a majority of the foregoing
requirements, especially parameters (1), (2), (3), (4), (5), (6) and
(7) set forth above.

It is quite generally true that the UV filters of structure I
are novel chromophores having a high photostability.

The compounds of Examples 1, 2, 3, 4, 10, 11, 12, 14, 15, 16,
18, 20, 21 hereinafter are especially preferred because they fulfil
these requirements in a particular manner.

- 3,4-Substituted 5-isoxazolones and isoxazoles respectively are  known.
EP-- A 199 323 describes jsoxazlones of the formula

R?

‘ 3né’
R Nllax NR
N 0

0

wherein R is (substituted) phenyl, and their use as medicaments.
EP 349 418 describes compounds of the formula

0 . O]
D OH

" RI—0 B
7\

~o

as medicaments, inter alia against damages due t¢ the sunlight.
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. There are obtained 16.5 g of yellow crystals of the desired product which
still contains sulphanilic acid salt. The pure product is obtained by
recrystallization in ethanol. Mp. >240[err]C. This is a water-soluble UV-A
filter. UV (EEOH): 349 nm ([err] = 21513).

Example 21 4(2)-[1'-(2" -Ethyl )-hexylam nonethylidene]-3-nethylisoxazol -
5(4H) - one 49.5 g of 3-nethylisox&ol -5(4H)-one are heated to
75[err]Cin 125 m of trimethyl orthoformate and treated sinultaneously
with 64.5 g of 2-Thehymahufmctyrandthehendovet Higldt geoderdingntompasions Af t er

heating to respeciallgmofr akif epidtéctZoOnng, tlegpeeasElyQ nsurﬁ@dfbelﬁe i's
3?5; 'n flcogﬁgﬁ@epamrbdcscefdeﬁte% n@ééhrs&nt:s ;w.ln ﬁ?g d\%@'ﬂu d tc.escous
R »ﬁp;f&‘%gé% ot g T i 0

312 nm e = t screemng composmons &02 en1ent other

4(2) - [1 N—(CQ’W lﬁaﬂ/rU% Aoyr 1UN: By yfiiltersn ean- alsﬁebnytpcprgbmﬂonunng

this incorporation.
Such UV A filters are, for example:

1-(4-methoxyphenyl)-3-(4-tert.-
butylphenyl)propane-1,3-dione CTFA name:
butylmethoxydibenzoylmethane

4-Isopropyl-dibenzoylmethane

2,2'-Hydroxy-4-methoxybenzophenone (=
dioxybenzone or benzophenone-3)

2-Hydroxy-4-methoxybenzophenoné-s-sulphonic
acid (= sulisobenzone, benzophenone-4)

2-Hydroxy-4-methoxybenzophenone (= oxybenzone,
benzophenone-3)

3,3,5-Tri_methyl-cyclohexy1’-N-ace'tyl-anthrani1ate
(= homomenthyl N-acetyl-anthranilate)

2-Methylanthranilate

Usual UV B filters such as, for example, the following organic
compounds belonging to the widest classes of substances can be

mentioned as UV B filters i.e. as substances having absorption
maxima between about 290 and 320 nm: :

1) p-Aminobenzoic acid derivatives, such as e.g. ethyl p-
aminobenzoate and other esters, such as propyl, butyl, isobutyl p-
aminobenzoate, ethyl p-dimethylaminobenzoate, glyceryl p-
aminobenzoate, amyl p-dimethylaminobenzoate.

2) Cinnamic acid derivatives such as e.g. 2-ethoxyethyl p-
methoxycinnamate, 2-ethylhexyl p-methoxycinnamate, p-
methoxycinnamic acid ester mixtures, cinnamic acid ester

mixtures. This is the replacement shael
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: 5‘( 4H) - one

3.3 g of the

4-(1' -ethoxy-1'-ethylidene)-3-nethylisoxazol- 5(4H)-one prepared in
Exanple 17a) and 1.9 g of 2- am nopyridine are heated to 60[err]C. Now,

il bath heating is adjusted to 100[err]C for 30 m nutes. The cool ed
Is now recrystallized in nmethylene chloride and diethyl ether.
Yield 2.4 g of desired product. Mp. 1@2[err]C W (EtOH): 342 nm([err] =

is a U/-Afilter. Al'l conpounds of the above

Exanpl es ar3)novBibeazpbaride.!. Preferred derivatives are those of Exanpl es
3, 4, 10, 11, 12, 14, 15, 16, 18, 20, 21.

4)  Heterocyclic nitrogen compounds such as 2-
phenylbenzimidazole derivatives, e.g. 2-phenylbenzimidazole-5-
sulphonic acid.

3) Salicylic acid derivatives such as e.g. menthyl salicylate,
homomenthyl salicylate, phenyl salicylate.

6) Benzophenone derivatives such as e.g. 4-phenylbenzo-
phenone, 4-phenylbenzophenone-2-carboxylic acid isooctyl ester,
2-hydroxy-4-methoxybenzophenone-5-sulphonic acid.

7) Coumarin derivatives such as e.g. 7-oxycoumarin, B-
umbelliferoneacetic acid, 6,7-dioxycoumarin.

8)  Gallic acid derivatives such as e.g. digalloyl trioleate.
9)  Arylidenecycloalkanones such as e.g. benzylidenecamphor.

10) Anthranilic acid derivati\}es such as e.g. menthyl
anthranilate,

11) Hydroxyphenylbentriazole.

As usual cosmetic bases for the light screening compositions
in the_scope of the present invention there can be used any usual
preparation which corresponds to the cosmetic requirements, e.g.
creams, - lotions, emulsions, salves, gels, solutions, sprays, sticks,
milks and the like. = The light screening effect will, of course, also
be dependent on the base which is used. The intensity of the light
screening activity also depends in the case of the same base on
the concentration of active ingredient. Suitable concentrations are
e.g. between 1 6%, preferably between 2-5%, of a compound of
formula I in the cosmetic preparation.

The light screening agents are, however, also suitable
against the damaging influence of light on other substrates to be
protected. As such further substrates there come into
consideration e.g.: plastics and synthetic resins, soft resins, e.g. for
contact lenses, varnishes, oils, waxes, furniture and car polishes,
etc.

This ¥s s rapiatemen shesl



" Exanple 23 A QG | /water sunscreen |otion %w./w. A

* Conpound of Exanple 1 6. 00 A yceryl nyristate
4. 00 Cetyl al cohol 0.50
Di net hi cone 2) 0. 50 Coco
capryl at e/ caproate 3) 5.00 Met hyl / pr opyl par aben 4)
0. 25 Propyl ene gl ycol 10 2.50 Cast or
oi | (hydr.) 2.00 B) Potassium cetyl phosphate
2.00 O \water Example 1 74. 65 Pr opyl ene
gl ycol 2.50 Na2 EDTA
0.10 .

di et hyl si |

caprylic aC|d and caproic acid
N-Pentyl-caproamide:

275 g of caproyl chloride are added dropwise within
30 minutes to a solution of 500 ml of n-pentylamine in 1.41 of
methylene chloride while cooling with ice and stirring. After
standing at room temperature for 4 hours the reaction solution is
washed in succession with 11 of 0.IN HCI, 1lof 0.IN NaOH and
1.51 of NaCl solution. The organic phase 1s concentrated on 2
rotary evaporator and dried in a high vacuum and gives 370 g of
a crystalline mass (98% of theory). M.p. 37°C.

b) N-Pentyl-hexaneiminoyl chloride:

81 g of the amide prepared above are dissolved in 800 ml
of CCly and treated portionwise with 91 g of phosphorus
pentachloride. This mixture is held at reflux temperature for
3 hours, whereby HCI evolves. Now, CClg and POCl3 are distilled
off and finally the product is fractionated in a high vacuum at
80-859C/0.2 mbar. Yield 62 g of a colourless oil (70% of theory).

.NMR (CDCl3): 3.44 (t/2H); 2.62 (t/2H); 1.8-1.55 (multiplet/4H);
1.5-1.2 (multiplet/8H); 1.0-0.82 (multiplet/6H).

c) 4-(1-[N-Pentylamino]]-1-hexylidene)-3-methylisoxazol-
5(4H)-one: 8 g 3-methylisoxazol-5(4H)-on [prepared according to
A.R. Katritzky et al., Tetrahedron 18, 777 (1962)] and 17.9 g of
triethylamine are stirred in 320 ml of dioxan for 15 minutes and
now treated with 16.5 g of the N-pentyl-hexaneiminoyl chloride
prepared above. The reaction mixture is held at reflux
temperature for 150 minutes and, after cooling, poured into

800 ml of 2N HCl. Now, the mixture is extracted three times with
ether and back-washed with NaCl solution. The organic phases,
dried over NaSQyg4, are concentrated and dried in a high vacuum
and give 20 g (93%) of a brown mass which is recrystallized in
hexane. M.p. 36°C. IR (KBr): 1670; 1620; 154_7. NMR (CDCl3): 10.4

ppm (s,broad/NH); 3.42 (Q/2H); 2.62 (symmetr. multiplet/2H);
2.30 (s/3H); 1.8-1.3 (multiplet/12H); 0.94 (symmetr.
multiplet/6H). MS: 266(100%), 223, 209, 112, UV (EtOH): 311 nm

(e = 17900).

This is the replace'mem sheet
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- 4) M xture of nethyl p-hydroxybenzoate and propyl p- hydroxybenzoate B.

O | /water sunscreen cream %
wt./wt. A) Conpound of Exanple 1 6. 00

G yceryl stearate 10. 00 PEG 1000 stearate

1) 3.00 1llsopropyl nyristate

3.00 PEG 7 gl yceryl cocoate 2) 6. 00

Met hyl / pr opyl par aben Example 2 0.25 B) Wwater

66. 65 Propyl ene
gl ycol : . Xa ne

g.s. 100. 00

The procedure described in Example 1 is repeated, but 3-
phenylisoxazol-5(4H)-one [prepared according to A. Hanzsch,
Berichte 24, 502 (1891)] is used in section c) in place of 3-
methylisoxazol-5(4H)-one. The named product is obtained in 74%
yield as a crystalline powder (m.p. 71°C). (UV EtOH): 314 nm (e
= 18000).

The procedure described in Example 1 is repeated, but 3-n-
hexylisoxazol-5(4H)-one is used in section c) in place of 3-
methylisoxazol-5(4H)-one. The named product is obtained in 51%
yield as a yellowish oil. UV (EtOH): 313 nm (e = 17593).

3-n-Hexylisoxazol-5(4H)-one is obtained in 99% yield as a
reddish liquid by holding ethyl 3-oxo-pelargonate at reflux
temperature for 1 hour with one equivalent of hydroxylamine
hydrochloride and one equivalent of pyridine and thereafter
working-up in the usual manner.

Example 4
4-[1'-(N-Phenylamino)-1-heptylidene-3-methylisoxazol-5(4H)-

Qne

The procedure described in Example 1 is repeated, but in section a)
aniline is used in place of n-pentylamine and n-heptanoyl chloride is used
in place of caproyl chloride. N-Phenyl-n-heptenamide (m.p. 50°C) is
obtained in 94% yield. This is reacted with PCls as in Example 1, section b),
and gives in quantitative yield N-phenyl-heptaneiminoyl chloride as a
yellowish oil which is converted according to section ¢) into the desired
product and purified by chromatography on silica gel in hexane/ether =

1:1. M.p. 83-84°C. UV (EtOH): 320 nm (e = 19502).

Example 5

4-(2'-Pyrrolidenyl}-3-methvlisoxazol-5(4H)-one

2 g of 3-methylisoxazol-5(4H)-one [prepared according to A.
Katritzky et al., Tetrahedron 18, 777 (1962)] are treated with 2 g of 2-

This is the replacement shest
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19 1) Pol yoxyet hyl ene(1000)gl ycol nonostearic acid ester 2) Fatty acid

" glycerol nonoester polyethylene(7)glycol ether C O | /wat er sunscreen
cream %wm.%uv A Cetyl
al cohol 1.00 G yceryl stearate
4. 00 Di net hi cone 12 0. 30 Coco

capryl ate/ Ca,?{ ﬁg-pyrrolme (prepared accor%mg to A.E. WLQP%P%P elﬁ@ngi/& 15

3 20 t E,) 100”&1@5?)? 3114 or?2 days The resulting crystal mass is
Na2 EDTA recryst 1ze in et ano and gives white crygtalsnof the dmg%pm% dn

0.15 D) KG%Gaeld. M.p. 188-190°C. UV: 302 nm (e = 18100). 0. 60

Example 6

4-[1'-(N-TIsopropvlamino)-1-hexvlidene]l-3-methylisoxazol-5(4H)-
one

N-isopropyl-caproamide is prepared in the same manner as in
Example 1, section a), from caproyl chloride and isopropylamine (yield
80%, b.p. 870C/0.1 Torr). 11 g thereof are added dropwise to 7 ml of
dimethyl sulphate and the mixture is stirred at 25°C for 24 hours. By
partition between aqueous potash solution and ether and subsequent
concentration and distillation of the organic phase there are obtained 6.7 g
(56%) of a yellowish liquid of N-1sopropy1caproam1de iminomethyl ether
(b.p. 50°C/16 Torr). When this iminoether is now held at reflux
temperature in an analogous manner to that in Example 1, section ¢), with
one equivalent of 3—methyhsoxazol-5(4I-I)-one and 0.03 equivalent of 1,4-
diazabicyclo[2.2.2]octane for 40 hours in toluene, then, after workmg—up
and recrystallization from hexane/ether = 1:1, the desired product is

obtained in 20% yield. M.p. 99-101°C, UV (EtOH): 310 nm (g = 17350).

Example 7

Gaseous hydrochloric acid is conducted into a solution of
90 g of laurconitrile and 23 g of ethanol while cooling with ice for
60 minutes. A crystalhne mass forms after standing for
48 hours and this is freed from excess HCl and ethanol on a
rotary evaporator. The procedure described in Example 1, section
c), is repeated with the crude lauramide iminoethyl ether
hydrochloride obtained, i.e. it is added dropwise to a solution of 3-
methylisoxazol-5(4H)-one and triethylamine in dioxan and stirred
at 25°C for 24 hours. "After the usual working-up the desired
product is obtained in 98% yield as orange crystals and is
recrystallized from hexane/ethyl acetate = 1:1. M.p. 105-106°C,
UV: 302 nm (e = 15000).

Example 8
4-(1'-Amino-1'-pentylidene)-3-methylisoxazol-5(4H)-one

When the procedure described in Example 7 is repeated
using valeronitrile in place of lauronitrile, then the above product
is obtained as a white crystalline powder. M.p. 113-115°C, UV:

302 om (e = 16270). Thas ig ihe rapiecamem Shegy
Vigie: 16 Oey :“?ﬁ?



" E) Phenoxyet hanol & nethyl paraben & ethyl paraben & propyl paraben

" 0.35 F) dorant g.s. 1)
Synthetic polyner from acrylic acid, cross-linked with an allyl ether
of pentaerythritol. Patent C ains
1. A light screening conposition, jgharacterized by a content of a
conmpound of the fornula [err

P [ ] Example 9

4-(1'-Ethylamino-1'-dodecylidene)-3-methvlisoxazol-5(4H)-one

3.6 g of lauronitrile are held at reflux temperature for
24 hours with 7.6 g of triethyloxonium fluoroborate in 20 ml of
methylene chloride. Now, the reaction mixture is added dropwise
to a solution of 2 g of 3-methylisoxazol-5(4H)-one and 6 g of
triethylamine in 60 ml of toluene and the mixture is held at
reflux temperature overnight. By partitioning between 2N
hydrochloric acid and ether and concentration of the organic
phase there is obtained a brown oil which, by purification using
chromatography with CH2Clz/methanol = 100:1, gives the desired
product as yellow crystals in 60% yield. M.p. 67°C, UV (EtOH): 312
nm (g = 20405).

4(Z)-[1'-(2"-Ethylhexyl)-amino-1'-heptylidene]-3-methyl-
isoxazol-5(4H)-one, (m.p. 0-5°C), is obtained in an analogous
manner when there is used as the starting material in place of 4-
(1'-amino-1'-dodecylidene)-3-methylisoxazol-5(4H)-one in
accordance with Example 7 4-(1'-amino-1'-heptylidene)-3-
methylisoxazol-5(4H)-one (m.p. $1°C, prepared with n-
heptanonitrile in place of lauronitrile).

Likewise, 4(Z)-(1'-hexylamino-2'-methyl-1'-butylidene)-3-
methylisoxazol-5(4H)-one is obtained in an analogous manner as a
colourless liquid when there is used as the starting material in
place of 4-(1'-amino-1'-dodecylidene)- 3-methylisoxazol-5(4H)-
one in accordance with Example 7 4-(1' -amino-2'-methyl-1'-
butylidene)-3- methyhsoxazol 5(4H)-one (m.p. 132°C, prepared
with 2-methyl-butyronitrile in place of lauronitrile). [In this
latter case, n-hexylamine is used in place of 2-ethyl-1-
hexylamine].

Example 10

4-[1'-N-(2"-Ethylhexvl)-1'-dodecvlidene]l-3-methvlisoxazol-5(4H)-
one

2.8 g of 4-(1'-amino-1'-dodecylidine)-3-methylisoxazol-5(4H)-one,
prepared in Example 7, are heated at 100°C for 4 hours with 2 g of 2-ethyl-1-
hexylamine, whereby ammonia is liberated. The reaction mixture is
partitioned between aqueous NaH;POy4 solution and ether and the ether
phases are concentrated and filtered over silica gel in hexane/ether = 1:1.
2.9 g (74% yield) of the desired product are obtained as a yellow oil. MS:

392, 293(100%), 265, 154. UV (ethanol): 313 nm (e = 18600).
This is the replacement sheet
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wher ei n R err] represents H, (err]-alkyl, C(err]-al kenyl,

d err]-al kynyl, optionally ([err] -alkyl or oxy- (Jerr] alkyl
substituted phenyl, Rlerr] represents H, (err]-al kyl,
Clerr]-alkenyl, C[err]-al kynyl, optionally (err]- alkyl or oxy-
Cerr] alkyl substituted phenyl Rl err] represents H, ([err]-al kyl,
( err]-hydroxyal kyl, Cerr]- pollyhydroxyal kyl, Cerr]-al kenyl,

C err]-al kynyl, optionally ( Lk Ek){ll or oxy-(err] alkyl
substituted phenyl or opt i onal gy—épg'rr']— al kyl or oxy- (err] alkyl
substituted, pyr,id I resi due be| ng a poI yet hyI ene, gl
= 2-20, a phey eingydids methsdisoxazlas (4)
atom can alsoforma pyrrolldlnly ring. 2. A Ilght screenlng
conposi tion, chat @:Qﬁa‘t—beaﬂojdyS-hydmxyeaﬂdeKbdyhshmzfome fptepared according to
K. Sato et al., Chem. Pharm. Bull 34, 3153 (1986)] is heated at 150°C for
15 minutes with 1 g of n-dodecylamine and thereupon the reaction
mixture is partitioned between aqueous NaH;PO4 solution and ether.
After evaporation of the ether phases the desired product is obtained as a
yellow cyrstalline powder. M.p. 52°C. MS: 370, 369, 341, 215(100%), 185. UV

(EtOH): 317 nm (e = 17235).

Example 12
4-(N-n-Dodecylaminomethylidene)-3-methylisoxazol-5(4H)-one

3 g of triethyl orthoformate are added to 3.7 g of n-
dodecylamine and 2 g of 3-methylisoxazol-5(4H)-one and the
reaction mixture is heated at 60°C for 20 hours. Thereupon, it is
filtered over silica gel in hexane/ether/CH2Cl2 = 1:1:3 and the
desired product obtained is recrystallized in hexane. Yield 29%,
m.p. 57°C, UV (EtOH): 311 nm (e = 18530).

Example 13

3 25 g of triethyl orthoacetate are added to 2.7 g of pxsopropylamhne
and 2 g of 3-methylisoxazol-5(4H)-one and the reaction mixture is heated.
at 80°C for 24 hours. The cooled, crystallized-out reaction mixture is
recrystallized in ethanol/ether/hexane/ethyl acetate = 1:1:1:1, whereby the
desired product is obtained in 65% yield as yellow crystals, M.p. 170°C, UV

(EtOH): 324 nm (e = 21800).
Example 14

4(Z)-(p-n-Hexylanilinomethylidene)-3-hexylisoxazol-5(4H)-one

1.7 g of 3-n-hexylisoxazol-5(4H)-one (prepared in
accordance with Example 3) are dissolved in 10 ml of triethyl
orthoformate and heated at 80°C for 2 hours together with
2.65 g of p-hexylaniline. The dark reaction solution is
concentrated and recrystallized in 100 ml of hexane. 1.8 g (50%
of theory) of the above-named crystalline compound are obtained.
M.p. 88-900C, UV (EtOH): 356 nm (e = 26469). This compound is
especially ‘suitable as a UV A filter.

This is the replacement shest

16 QCT 1997

Date:



[efr] wherein R err] represents H, (err]-alkyl, Cerr]-al kenyl,

d err]-al kynyl, optionally CJerr] -alkyl or oxy- ({err] alkyl
substituted phenyl, Rlerr] represents H, (ferr]-al kyl,
Clerr]-alkenyl, C[err]-alkynyl, optionally derr] -alkyl or oxy-
Cerr] -alkyl substituted pheny{ Rlerr] represents H ({err]-alkyl,
Cerr]-alkenyl, Cerr]-al kynyl, gptionally Cerr] -alkyl or oxy-
Cerr] alkyl substituted phengxaetpleptlidonal |y C[err] -al kyl or oxy-
Cerr] alkyl substituted pyridyl, and R2 and R3 together with the N

atom can al 89 1 oM BuRY [drhi f6 T Kd POlidene)-3-methylisoxazol-5(4H)-one

a) 4-(1'-Oxy-1'-hexylidene)-3-methylisoxazol-5(4H)-one:

9.9 g of 3-methylisoxazol-5(4H)-one (prepared according to
A.R. Katritzky et al., Tetrahedron 18, 777 (1962)] in 200 m! of
dichloromethane are treated with 48 g of 4-N,N-dimethylamino-
pyridine and subsequently with 16.9 g of caproyl chloride and
the mixture is held at reflux temperature for 5 hours. The red
coloured reaction solution obtained is partitioned between IN
hydrochloric acid and ethyl acetate and the ethyl acetate phases
are back-extracted, dried over Na3SO4 and concentrated on a
rotary evaporator. A crude oil is obtained in quantitative yield:
NMR (CDCl3): 0.92 (t/3H); 1.38 (multiplet/4H); 1.75 (multiplet/2H);
2.36 (s/3H); 2.67 (dxd/2H); 8.9 (s,broad/1H); UV (EtOH): 280 nm (e
= 13714).

b) 4-(1'-[N-Butylamino]-1'-hexylidene)-3-methylisoxazol-
5(4H)-one:

4.9 g of the crude product obtained above are treated with
3.7 g of n-butylamine while cooling and heated at 150°C in an
autoclave for 30 minutes. After cooling, the cooled crude product
is recrystallized three times from a mixture of methyl tert.butyl
ether and hexane, there being obtained 2.8 g (45%) of beige
coloured crystals. M.p. 62-63°C. UV (EtOH): 312nm (e = 17980).

Example 16
4(Z)-Ethanolamino-methylidene-3-methylisoxazol-5(4H)-one

49.5 g of 3-methylisoxazol-5(4H)-one are dissolved in
125 ml of orthoformic acid and tréated slowly at 0oC with 30.5¢
of 2-aminoethanol. After stirring for 60 minutes the mixture is
cooled to 5°C and the resulting crystals are filtered off under
suction and washed with ether. There are thus obtained 60 g of
the desired water-soluble product which is recrystallized in
methanol. M.p. 1350C, UV (EtOH): 310 nm (e = 17,800). Having
regard to the good water solubility, this UV-filter is especially
suitable for use in the aqueous phase of sunscreen emulsions.

Example 17

Bis-[3-methylisoxazol-5(4H)-ono-4-(1'-ethylidene-1'-amino-2".
propyl-1"-oxy)l-polypropylene glycol ether

To¥ i ihe repizcemam shigel
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1 3. A light screening conposition which contains

1-[ N-pentylam no] -1 -hexylidene-3-nethylisoxazol- 5(4H)-one,

1' - (N-pentyl am no) - 1- hexyl i dene- 3 - phenyl i soxazol - 5(4H) - one,

1'-(N-pentyl am no)-1 -hexylidene-3 -n-hexylisoxazol - 5(4H)-one,

i - §\I-NE gt\en%llhalm'hno) -1- Elepgyl [ delneagg- ]rret gyl [ sgx?zo! - 5(4H) - O?éeli-b

- - -1' - ecyl i el. -3-ne - isoxazol - - one,

1 -N(Zggodg(}%‘fﬁm%éﬂz F1%éﬁé§d@¢)n%t |tﬁxﬁﬁmm§5§&ﬁ§o%?r

19.8 g of 3-methylisoxazol-5(4H)-one are dissolved in

50 ml of triethyl orthoacetate and, after 10 minutes, the
resulting crystallizate is filtered off under suction and rinsed with
hexane. There are obtained 32.6 g of pale coloured crystals of the
desired intermediate. M.p. 126-127°C; UV (EtOH): 294 nm (e =
12,000). :

2
4-
4-
4-
4-
4-
4-

(
[
[
[
[
(

b) Bis-[3-methylisoxazol-5(4H)-ono-4-(1'-ethylidene-1"-amino-
2"-propyl-1"-oxy)]-polypropylene glycol ether:

8.45 g of the heterocyclic enol ether obtained above are
held at reflux temperature for 200 minutes together with 12 g
(0.6 equivalents) of polyoxypropylenediamine (BASF; .
Ludwigshafen, Aetheramin 400; CAS Reg. No. 9046-10-0) in
50 ml of toluene. The reaction mixture is shaken several times
between methylene chloride and IN aqueous sulphuric acid and
the organic phases are concentrated. The desired product is
obtained as a clear yellowish resin in almost quantitative yield.
UV (EtOH): 309 nm (E = 505): NMR (CDCl3): 1.1 m/18H(CH3); 1.3
m/6H(CH3); 2.3 s/6H(CH3); 2.4 s/6H(CH3); 3.3-4.1 m, broad/24H;

10.4 s/2H(NH).
Example 18

4(Z)-11'-(2"-Hydroxvethoxy-2"-ethylamino)-1 ‘.pentylidene]-3-

methylisoxazol-S(4H)-one

1.8 g of the 4-(1'-amino-1'-pentylidene)-3-methyl- isoxazol-
5(4H)-one are heated to reflux temperature in 200 ml of ethanol
and treated with 1.58 g of 2-(2'-aminoethoxy)ethanol.  After
30 minutes the reaction mixture is cooled and the separated
crystals are filtered off under suction and recrystallized in 50 ml
of ethanol. There are obtained 1.1 g of white crystals of the
desired product. M.p. 100°C; UV (EtOH): 312 am (e = 17709).

Ex le

4(Z)-(1'-Ethanol-amino)-1'-heptylidene-3 -methvlisoxazol-5(4H)-
oneg

9.1 g of the 4-(1‘-amino-l‘~pentylidene)-3-mgthylisoxazol—
S(4H)-one are heated to 100°C in an autoclave for 2 hours
together with 8 equivalents (17.6 g) of ethylene ox'xde an.d. 40 mg
of sodium methylate. The crude product obtained is partitioned
between methylene chloride and water, the methylene chloride
phase is concentrated and chromatographed over silica gel. There

is obtained the desired product as the main component in addition

This is the replacement sheet
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N- n- dodecyl am nonet hyl i dene) -3 -net hyl i soxazol - 5(4H) - one,

p- n- hexyl ani I i nonet hyl i dene) -3 -hexylis oxazol -5 (4H)-one or 4-( 1

N-butyl am no]- 1' -hexylidene)-3 -methylisoxazol- 5(4H)-one. 4.

i ght screening conposition, which contains

et hanol am no- net hyl i dene) 3- met hykl soxazol - 5(4H) - one,

1 -(2" -hydr et hox -et hyl am d-1 pent¥l | dene]

hyl i soxé‘iol @/chlri)r(grreiesoxypdy?ﬁl ng8Lyemh-1"-amino)-

phonat ohapitylidems:-By meatdryd{s@xamehp(4H)sorezol - 5(4H) - one or

1'-(2" -ethyl) -hexylam nonethylidene] -3-nethyl- isoxazol-5(4H)-one.
Conmpounds of the formul a [e”]Examgle 20

4(7Z)-p-Potassiumsulphonato-anilinomethylidene-3-methyl-
isoxazol-5(4H)-one .

9.9 g of 3-methylisoxazol-5(4H)-one are stirred in 25 ml of
triethyl orthoformate for 10 minutes and subsequently treated
with 17.3 g of p-sulphanilic acid. After heating to reflux
temperature for 15 minutes the mixture is cooled and the
resulting crystalline mass is washed with ether and thereupon
treated with one equivalent of aqueous KOH and concentrated.
There are obtained 16.5 g of yellow crystals of the desired
product which still contains sulphanilic acid salt. The pure
product is obtained by recrystallization in ethanol. M.p. >2400C.
This is a water-soluble UV-A filter. UV (EtOH): 349 nm (g =

21513).

Example 21

49.5 g of 3-methylisoxazol-5(4H)-one are heated to 75°C in
125 ml of trimethyl orthoformate and treated simultaneously
with 64.5 g of 2-ethyl-l1-hexylamine and with 23 g of formic
acid. After heating to reflux temperature for 2 hours the reaction
mixture is partitioned between ice-water and methyl t-butyl
ether (MTBE) and the organic phase is concentrated. There are
obtained 95.7 g of a red, viscous oil which is recrystallized from

MTBE/hexane. M.p. 40°C; UV (EtOH): 312 nm (e = 19040).

Example 22

3.3 g of the 4-(1'-ethoxy-l'-ethylidene)-3-methylisoxazol-
5(4H)-one prepared in Example 17a) and 1.9 g of 2-
aminopyridine are heated to 60°C. Now, the oil bath heating is
adjusted to 100°C for 30 minutes. The cooled product is now
recrystallized in methylene chloride and diethyl ether. Yield
2.4 g of desired product. M.p. 1320C; UV (EtOH): 342 nm (e =
23516). It is a UV-A filter.

This is the replacement sheet
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' \/\hérein R err] represents H, (err]-alkyl, C(err]-al kenyl,
“derr]-alkynyl, Rerr] represents H (err]-alkyl, ([err]-al kenyl,

C err]-al kynyl, 22 R err] represents
H derr]-alkyl, (err]-hydroxyalkyl, Cerr]- pol yhydroxyal kyl ,
Cerr]-alkenyl, Cferr]-alkynyl, opt itonally (err] -alkyl or oxy-
Cerr] alkyl subst I tuted pheny or opt | onal ly Jerr] -al kyl or oxy-
g lerr][ h?l kyl r| d I Fergx?r‘)fegl d ecto)ren'pn I
ol ye ene u mul a
(G err] G gﬁs‘f kﬁé ik eﬁmp L R
a phenyl sul :rbgd and Rlerr] and Rlerr] together with
the N atom can al so forma pyrroI|d| nyl ring, and the sum of the carbon
atons Rlerr] + R err] Example 23
A. il/water sunscreen loti %_wt.[wt,
A) Compound of Example 1 6.00
Glyceryl myristate 4.00
Cetyl alcohol 0.50
Dimethicone 2) 0.50
Coco caprylate/caproate 3) 5.00
Methyl/propylparaben 4) - 0.25
Propylene glycol. 2.50
Castor oil (hydr.) - 2.00
B) Potassium cetyl phosphate 2.00
0 Water 74.65
Propylene glycol 2.50
Naz EDTA 0.10
100._00

2) (linear dimethylsiloxane polymer)

3) Mixture of esters of coconut alcohol with caprylic acid and
caproic acid

4) Mixture of methyl p- hydroxybenzoate and propyl p-

hydroxybenzoate
B. Oil/water sunscreen cream
% wt.fwt.
A) Compound of Example 1 6.00
Glyceryl stearate 10.00
PEG-1000 stearate 1) 3.00
Isopropyl muyristate 3.00
PEG-7 glyceryl cocoate 2) 6.00
Methyl/propylparaben 0.25
B) Water 66.65
Na; EDTA 0.10
Propylene glycol 5.00
C) Odorant q.S.
: 100.00
FTrive i ihe re JY‘ Soamant lﬂﬁf‘k
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.+ Rlerr] = 9-30 and the nunber of phenyl residues per nolecule does not
exceed 1. 6. Conmpounds of the formula [err] wherein R err]
represents H, (err]-alkyl, Cerr]-alkenyl, C(err]-alkynyl, R err]
represents H (err]-alkyl, Cerr]-alkenyl, (err]-alkynyl, Rerr]

represents H, Cerr]-alkyl, C[err]-alkenyl, C[err]-al kynyl,

optionally (err]-alkyl or oxy- CJertP alkyl substituted phenyl or
optionally ﬁ:[ld)errb -al kyl or oxy- Cerr] alkyl substituted pyridyl,
and Rlerr] a R €P

_ Fyox yesbtyiene (H000)ghecdl ahRbSAArR Sgcilor 4@ Pyrrol i dinyl
ring, and the sunFaftyt hex@agglej&ral oo Feltdr e°+°é§ég{>’§i{'g<;i jrétl?ér?’o

and t henunber of phenyl residues per nolecul
C Qil/water sunscreen cream

fycdi

%_wt.

A) Cetyl alcohol olw(t)g’ -
Glyceryl stearate -"4.00
Dimethicone 030
Coco caprylate/caproate 8:00
Compound of Example 15 3.00

B) Amphisol K - 2.00

O Water |
Carbomer 9511) g.sl'oto 100
Nay EDTA 0.10
Methylparaben 0:15

D) KOHI10% 0.60

E) Phenoxyethanol & methylparaben & ethylparaben
& propylparaben _ 0.35

F) Odorant a.s

1) Synthetic polymer from acrylic acid, cross-linked with an
allyl ether of pentaerythritol.

This is the replacement sheet

Date: 1 6 OCT 1997



" exceed 1. 7. A conpound sel ected from 4-11 -(N-pentylam
" ino)-1 -hexyl idene]-3-nmethyl isoxazol - 5(4H) - one,

St ATV 575t ST 2 856 doner -5 meciyr? "
| soxazol t 5(4Hr- oMe,

Patent Claim

I. A light screening composition, characterized by a
content of a compound of the formula

R2
R! 7 ==L—NHR3
N |
\o o

wherein

R!  represents H, Cj.i9-alkyl, Cz.29-alkenyl, Ca.29-alkynyl,
optionally Cj-g -alkyl or oxy- Cy. Cig alkyl substituted
phenyl,

R2  represents H C1-29-alkyl, Cp-29- alkenyl Cz.29- alkynyl
optionally (i -alkyl or 0xy- Cy.5 . alkyl substituted
phenyl,

R3  represents H, Cj.is-alkyl, Cj.19-hydroxyalkyl, Ci.19-
polyhydroxyalkyl, Cz.29-alkenyl, Cz.29-alkynyl,
optionally Tj-g alkyl or oxy-C;.¢ alkyl substituted
phenyl or optionally C1-s -alkyl or oxy- (-6 alkyl
substituted pyndvl a pgfyether residue being a polyethylene glycol

\
" gr_f fm%;ene g fsu gﬁﬁomd%g %1 %Ta ,(C!igCHzg)nH or‘. [CH(CI-L?.)CH-ggjnH with

R2 and R3 together with the N atom can also form a PYTolidinly ring.

2. A light screening composition, characterized by a
compound of the formula

wherein
Rl represents H, Ci.19-alkyl, Ca.29-alkenyl, Cz-29-alkynyl,
optionally CI—G -alkyl or oxy- Cj_alkyl substituted
phenyl, T
R2  represents H, Cj-g9-alkyl, Ca.29-alkenyl, Ca.29-alkynyl,
optionally Crs -alkyl or oxy- G -alkyl substituted
phenyl,
R3  represents H, Ci-19-alkyl, Ca. 29-a1kenyl, C2.29-alkynyl,
' optionally Ci¢ -alkyl or oxy- (5 alkyl substituted
phenyl or “optionally (:1 ¢ -alkyl or ~oxy- G5 2 alkyl
substituted pyridyl,
- and

R2 and R3 together with the N atom can also form 2 pyrrolidinyl ring
This is ths raplacemem sheat
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4-(1' - N- 2- dodecyl am nobenzyl i dene) - 3- net hyl i soxazol -

5(4H) - one, 4- (N-n-dodecyl am i nonet hyl i dene) - 3-net hyl

i soxazol - 5(4H) - one,

4- (p- n- hexyl ani | i nomet hyl i dene) - 3- hexyl i soxazol - 5(4H) - one
and

4-[1' (N-butyl am no) - 1' - hexyl i dene] - 321tet hyl i soxazol - 5(4H) - one. 8.

A conpound sel ected from 4- (et hanol am no- net hyl i dene) -3

- rret hyl i soxazol - 5(4H) -one, 4-11" - - hydr oxyet hoxy- 2" -et hyl am no) -

-pentylideng : :
4- p- Bot agm umsu]r phoﬁatlgaﬁig?lslcﬁégﬁng hy?%ﬂtlgﬁ]’-@vﬁ%%%gfm%%’mzol -5(4H) - one
and 4-11'-(2" -ethyl)- hexyl am nonet hyl i dene] - 3-net hyl -
I soxazol - 5(4H) - one. A process for the manufacture of the
conpounds of 4-(1-[N- pefrtnyr’ralmmd] -l rhex g bid¢aecd -math ydisoxazolvhi ch process
5(4H)-one,
4-[1'-(N-pentylamino)-1-hexylidene-B-phenylisoxazol-
5(4H)-one,
4-[1'-(N-pentylamino)-1-hexylidene-3-n-hexylisoxazol-
5(4H)-one,
4-(1'-(N-phenylamino)-1-heptylidene-3-methylisoxazol-
5(4H)-one,
4-[1'-N-(2"-ethylhexyl)-1'-dodecylidene]l-3-methyl-
isoxazol-5(4H)-one,
4-(1'-N-(2- dodecylamznobenzyhdene) -3-methylisoxazol-
5(4H)-one,
4-(N-n-dodecylaminomethylidene)-3-methylisoxazol-5(4H)-
one,
4-(p-n-hexylanilinomethylidene)-3-hexylisoxazol-5(4H)-one
or
4-(1'-[N-butylamino]-1'-hexylidene)-3-methylisoxazol-
S(4H)-one.

4. A light screening composition_which éontains

4-(ethanolaminoc-methylidene)-3-methylisoxazol-5(4H)-one,

4-[1'-(2"-hydroxyethoxy-2"-ethylamino)-1'-pentylidene]-3-
methylisoxazol-5(4H)-one,

4.[p-potassium sulphonato anilinomethylidene}-3-methyl-
isoxazol-5(4H)-one or

4-[1'-(2"-ethyl)-hexylaminomethylidene]-3-methyl-
isoxazol-5(4H)-one.

5. | Compounds of the formula
Rz
1 ===l—NHR3
v y
N
\o o
wherein

Rl represents H, Cj.jo-alkyl, Cz;zg-alkenyl: Ca-29-alkynyl,
R2  represents H, Cj.99-alkyl, Cp.29-alkenyl, Ca-29-alkynyl,

Thie & the raplocemen shas)
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- conprises appropriately substituting an isoxazolone [err]

“ wherein Rerr] has the above significance, in the 4-position. 10. A
process for the manufacture of the conmpounds of fornmula I' in accordance
with claim®6, which process conprises appropriately substituting an

| soxazol one of the fornula [err] 22 wherein R err] has the above
significance, in the 4-position.

R3  represents H, Ci.19-alkyl, Cj.19-hydroxyalkyl, Ci.;s-
polyhydroxyalkyl, C2-29-alkenyl, Cz.29-alkynyl, '
optionally  Cus -alkyl or oxy- C,, .alkyl substituted
phenyl or optionally Cis -alkyl or oxy-C,, alkyl
substituted pyridyl, a polyether residue being a

polyethlyene glvcol or polypropylene gl i

glycol residue of
formula (CH,CH,0).H or[CH(CH,)CH,O],H with n = 2 - 2%, the
a phenylsulphonic acid residue

and

R2 and R3 together with the N atom can also form a
pyrrolidiny] ring, and the sum of the carbon atoms R! + R2
+R3 = 930 and the number of phenyl residues per molecule
does not exceed 1. : '

6. Compounds of the formula
R2
R F==L—NHR?
N/ 2 b
\O O
wherein

Rl  represents H, Cj.jo-alkyl, Cz.29-alkenyl, Cz.29-alkynyl,

R2  represents H, Ci.29-alkyl, Co.29-alkenyl, Ca.29-alkynyl,

R3  represents H, Cj.ig-alkyl, Cz.p9-alkenyl, Cz.29-alkynyl,
optionally C,, -alkyl or oxy-Ci.s alkyl substituted
phenyl or optionally C,, -alkyl or oxy-C., alkyl
substituted pyridyl, '

and

R2 and R3 together with the N atom can also form -a pyrrolidinyl
ring, and the sum of the carbon atoms Rl + R2 + R3 = 9-30

and the number of phenyl residues per molecule does not
exceed 1.

7. A compound selected from

4-[1-(N-pentylamino)-1-hexylidene]-3-methylisoxazol-
5(4H)-one,

4-{1’-(N-phenylamina)-1-heptylidene-3-methylisoxazol-
5(4H)-one,

This is the replacement sheet
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.24 11. The use of the conpounds of the formula | according to claim1 as

| i ght screeni ng agents. 12. The use of conpounds of the formula I’
according to claim5 as |ight screening agents.

23

4-[1"N(2"-ethylhexyl)-1"-dodecylidene]-3-methyl-
isoxazol-5(4H)-one,

4-(1'-N-2-dodecylaminobenzylidene)-3-methylisoxazol-
5(4H)-one,

4-(N-n-dodecylaminomethylidene)-3-methylisoxazol-
5(4H)-one,

4-(p-n-hexylanilinomethylidene)-3-hexylisoxazol-
5(4H)-one and

4-{1'(N-butylamino)-1"-hexylidene]-3-methylisoxazol-5(4H)-one.

8. A compound selected from

4-(ethanolamino-methylidene)-3-methylisoxazol-5(4H)-one,
4-[1'-(2"-hydroxyethoxy-2"-ethylamino)-1'-pentylidene]-3-
methylisoxazol-5(4H)-one,

4-p-potassiumsulphonato-anilinomethylidene-3-methyl-
isoxazol-5(4H)-one and

4-[1'-(2"-ethyl)-hexylaminomethylidene]}-3-methyl-
isoxazol-5(4H)-one.

9. A process for the manufacture of the compounds of

formula I' in accordance with claim 3. which process
comprises appropriately substituting an isoxazolone

N/ ' T
(o) O
wherein R1 has the

. above significance,
in the 4-position.

10.' .A process for the manufacture of the compounds of
formula I' in accordance with claim

: dan 6, which process comprises
appropriately substituting an isoxazolone of the formula

wherein R! has the

_ - above significance,
in the 4-position.

This is tha replacemesm sheet
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11._The use of the compounds of the formula | according to claim 1as light screening agents.

12. The use of compounds of the formula I' according to claim 5 as light screening agents.

(i

[
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ISOXAZOLE DERIVATIVES AS LIGHT SCREENING AGENT

Abstract

Light screening compositions which contain a compound of
the formula :

. A2
R‘TTL'NHR"’
N {

wherein

Rl  represents H, Cj.j9-alkyl, Cz.29-alkenyl, Cz.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl, o

R2  represents H, Cj.p9-alkyl, Ca.29-alkenyl, Ca-29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl,

R3  represents H, Cj.19-alkyl, Cj.19-hydroxyalkyl, Ci-19-
polyhydroxyalkyl, Ca.29-alkenyl, Cz.29-alkynyl,
optionally lower-alkyl or oxy-lower alkyl substituted
phenyl or optionally lower-alkyl or oxy-lower alkyl
substituted pyridyl, a polyether residue, a phenylsulphonic
acid residue

and

R2 and R3 together with the N atom can also form a ring.




