
DESCRIPTION 

TITLE OF THE INVENTION: NOVEL BENZYLIDENE AZOLIDINE DERIVATIVE 

OR SALT THEREOF 

TECHNICAL FIELD 

[0001] 

The invention relates to a novel benzylidene azolidine 

derivative or a salt thereof. 

BACKGROUND ART 

[0002] 

Ultraviolet rays are essential for the biosynthesis of 

vitamin D and also used to promote blood circulation or 

metabolism in the living body and to achieve sterilization or 

disinfection. On the other hand, excessive exposure of the skin 

to ultraviolet rays can cause skin cancer or promote skin aging 

which can cause freckles and wrinkles. Excessive exposure to 

ultraviolet rays can also cause the degradation of paints and 

a variety of synthetic resins such as polyethylene, 

polypropylene, PVC, and ABS resin. Thus, excessive exposure 

to ultraviolet rays can result in adverse effects. 

[0003] 

To prevent such adverse effects, a variety of 

ultraviolet-absorbing agents have been developed and widely 

used. 
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[0004] 

Near ultraviolet rays usually called "ultraviolet rays 

(UV)" are broadly classified into UVA (315 to 400 nm in 

wavelength), UVB (280 to 315 nm in wavelength), and UVC (200 

to 280 nm in wavelength) . UVC, although derived from sunlight, 

is substantially absorbed by the ozone layer, etc., before 

reaching the earth, and thus usually does not reach the earth 

through the ozone layer, etc. 

[0005] 

UVA and UVB are the main cause of skin cancer, skin aging, 

and the degradation of synthetic resins and paints. 

[0006] 

Thus, ultraviolet-absorbing agents are developed for the 

purpose of absorbing mainly UVA or UVB. 

[0007] 

Known examples of ultraviolet-absorbing materials 

contained in conventionally developed ultraviolet-absorbing 

agents include isooctyl p-methoxycinnamate, isoamyl 

p-methoxycinnamate, sodium phenylbenzimidazole sulfonate, 

3-(4'-methylbenzylidene)-camphor, 

4-tert-butyl-methoxy-dibenzoylmethane, and 

4-isopropyl-dibenzoylmethane. These compounds all have an 

aromatic ring. The conjugated electrons in the aromatic ring 

can be excited with energy lower than that for non-conjugated 

electrons and thus can absorb ultraviolet rays. In addition, 
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when the conjugated system is expanded, the electrons in the 

conjugated system can be excited with lower energy and thus can 

absorb long-wavelength ultraviolet rays and also visible rays. 

[0008] 

Many UVB absorbing compounds suitable for practical use 

have been developed. Known examples of such UVB absorbing 

compounds include isooctyl p-methoxycinnamate, isoamyl 

p-methoxycinnamate, sodium phenylbenzimidazole sulfonate, and 

3-(4'-methylbenzylidene)-camphor mentioned above. 

[0009] 

On the other hand, many of conventional UVA absorbing 

compounds are decomposed in the process of converting the light 

energy of absorbed UVA into heat energy and releasing the heat 

energy. This means that such conventional UVA absorbing 

compounds have a problem with light stability, and at present, 

still few compounds have been developed to solve this problem. 

[0010] 

Examples of currently developed UVA absorbing compounds 

include the hydantoin derivatives disclosed in Patent Documents 

1 and 2. 

[0011] 

When compositions for external use to skin, such as 

sunscreen compositions, are designed for use in water-contact 

activities such as sea bathing, they are required to have such 

properties that they can remain on skin parts where they are 
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applied even when the skin parts comes into contact with water. 

Therefore, UVA absorbing compounds to be contained in such 

compositions should preferably have high oil solubility. 

[0012] 

On the other hand, recently, as ultraviolet-induced skin 

damage and other complications have become well known, 

compositions for external use to skin such as sunscreen 

compositions have come to be used also in daily life (in other 

words, in situations where skin parts to which they are applied 

do not necessarily come into contact with water). For such 

applications, UVA absorbing compounds contained in 

compositions are required to have high hydrophilicity so that 

the compositions can be free of sticky feeling, crustiness, or 

white residue during use and also can be easily washed off from 

skin parts after use (good removability). 

[0013] 

The hydantoin derivatives disclosed in Patent Documents 

1 and 2 are too low in hydrophilicity to be used in such 

compositions for external use to skin. Compositions for 

external use to skin containing such derivatives can hardly 

fulfill these functions at the same time. 

[0014] 

Thus, conventional azolidine derivatives have room for 

improvement because they cannot exhibit good hydrophilicity 

simultaneously with high ability to absorb ultraviolet rays 
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(particularly UVA) 

PRIOR ART DOCUMENTS 

PATENT DOCUMENTS 

[0015] 

Patent Document 1: JP-A-02-111760 

Patent Document 2: Japanese Patent No. 3497246 

SUMMARY OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0016] 

It is an object of the invention to provide a novel 

compound having a high level of hydrophilicity and 

ultraviolet-absorbing properties (particularly UVA absorbing 

properties). 

MEANS FOR SOLVING THE PROBLEMS 

[0017] 

As a result of earnest study, the inventor has 

accomplished the invention based on findings that when existing 

benzylidene azolidine derivatives are modified with specific 

functional groups, they can have not only good 

ultraviolet-absorbing properties (particularly good UVA 

absorbing properties) but also good hydrophilicity. 

[0018] 
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Specifically, the invention has the following features. 

[0019] 

The invention is directed to a benzylidene azolidine 

derivative represented by structural formula (I): 

[Formula 1] 

o 
? ^ CH=C—C 

(A^-O)^ A1 ? 
\ / A*" C 
O (I) 

wherein n is an integer of 1 to 5, A1 is 0, S, or N-A4, A2, A3, 

and A4 are each independently a hydrogen atom, an optionally 

hydroxyl-substituted alkyl group of 1 to 8 carbon atoms, a 

functional group (1) represented by structural formula (1): 

[Formula 2] 

—(X1-0)—R1 
m (i) 

wherein X1 is an alkylene group of 2 to 4 carbon atoms, R1 is 

a hydroxyalkyl group of 2 to 4 carbon atoms, and m is an integer 

of 1 to 4, provided that when m is an integer of 2 to 4, two 

or more occurrences of X1 may be the same or different, a 

functional group (2) represented by structural formula (2): 

[Formula 3] 

>2 -(CH2I— C-O-^-O^R2 

o (2) 



wherein X2 is an alkylene group of 2 to 4 carbon atoms, R2 is 

a hydroxyalkyl group of 2 to 4 carbon atoms, p is 1 or 2, and 

q is an integer of 0 to 4, provided that when q is an integer 

of 2 to 4, two or more occurrences of X2 may be the same or 

different, or a functional group (3) represented by structural 

formula (3): 

[Formula 4] 

iX3a-D)r—R3a 
—(CH2)r—C-N. 5 

6 R3b 
* ;t (3) 

wherein X3a and X3b are each independently a hydrogen atom or 

an alkylene group of 2 to 4 carbon atoms, R3a and R3b are each 

independently a hydroxyalkyl group of 2 to 4 carbon atoms, r 

is 1 or 2, s and t are each independently an integer of 0 to 

4, provided that when s is an integer of 2 to 4, two or more 

occurrences of X3a may be the same or different and when t is 

an integer of 2 to 4, two or more occurrences of X3b may be the 

same or different, provided that at least one of A2, A3, and 

A4 has at least one hydroxyl group and provided that when n is 

an integer of 2 to 5, two or more occurrences of A30- may be 

the same or different, or a salt thereof. 

[0020] 

In the benzylidene azolidine derivative or salt thereof 

according to the invention, at least one of A2, A3, and A4 in 

structural formula (I) is preferably the functional group (1) , 
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(2 ) , or (3) . 

[0021] 

In the benzylidene azolidine derivative or salt thereof 

according to the invention, A2 and/or A3 in structural formula 

(I) is preferably a hydrogen atom, a hydroxyl-substituted alkyl 

group of 1 to 8 carbon atoms, or the functional group (1) , (2) , 

or (3). 

[0022] 

The benzylidene azolidine derivative or salt thereof 

according to the invention is preferably a benzylidene 

hydantoin derivative represented by structural formula (II) : 

[Formula 5] 

O 
^ f~\ H A Py V-cH=e-c 
(A3-0^ A1 L 2 

c It 
o (II) 

wherein n1 is an integer of 0 to 4, provided that when n' is 

an integer of 1 to 4, two or more occurrences of A3-0- may be 

the same or different, or a salt thereof. 

[0023] 

The benzylidene azolidine derivative or salt thereof 

according to the invention is preferably a benzylidene 

hydantoin derivative represented by structural formula (III) : 

[Formula 6] 
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A O (in) 

or a salt thereof. 

[0024] 

The invention is also directed to an 

ultraviolet-absorbing agent including the benzylidene 

azolidine derivative or salt thereof according to the 

invention. 

[0025] 

The invention is also directed to an composition for 

external use to skin, including the benzylidene azolidine 

derivative or salt thereof according to the invention. 

EFFECT OF THE INVENTION 

[0026] 

The benzylidene azolidine derivative or salt thereof 

according to the invention can have not only good 

ultraviolet-absorbing properties (particularly good UVA 

absorbing properties) but also good hydrophilicity. 

MODE FOR CARRYING OUT THE INVENTION 

[0027] 

Hereinafter, the benzylidene azolidine derivative and 



the salt thereof according to the invention, the 

ultraviolet-absorbing agent according to the invention, and the 

composition for external use to skin according to the invention 

will be described. 

[0028] 

[Benzylidene azolidine derivative and salt thereof] 

The benzylidene azolidine derivative according to the 

invention is represented by structural formula (I) below. 

[Formula 7] 

o 
II CH=G—e 

A1 A 
\ / c 

il o :D 
[0029] 

In structural formula (I), the moieties represented by 

structural formulae (i) and (ii) below are referred to as the 

"benzene ring moiety (i)" and the "azolidine moiety (ii)," 

respectively. 

[Formula 8] 

> 3 

o 
II —CH=C—C 

U I 
A N^2 
\ / >> 
C 

(A-0)n (i) O (ii) 

[0030] 
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As shown in structural formula (I), the azolidine moiety 

(ii) contains the N-A2 moiety. When A1 is N-A4, the azolidine 

moiety (ii) also contains the N-A4 moiety. The nitrogen atom 

in each of the N-A2 and N-A4 moieties is basic. Therefore, an 

inorganic or organic acid can be added to the N atom to form 

an acid addition salt. Examples of such an inorganic acid 

include hydrochloric acid, sulfuric acid, nitric acid, 

phosphoric acid, and hydrobromic acid. Examples of such an 

organic acid include acetic acid, citric acid, gluconic acid, 

tartaric acid, fumaric acid, maleic acid, lactic acid, 

methanesulfonic acid, and p-toluenesulfonic acid. 

[0031] 

As compared with the benzylidene azolidine derivative 

according to the invention, the salt of the benzylidene 

azolidine derivative according to the invention is advantageous 

in that it can have higher hydrophilicity or easily become a 

solid so that it can be easily handled. 

[0032] 

In structural formula (I) and the other structural 

formulae shown in the description, n, A1, A2, and A3 are defined 

as follows. 

[0033] 

(1) n 

The letter n is an integer of 1 to 5 . To exhibit higher 

specific absorbance (ultraviolet absorbance per mass) and 
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higher UV absorbing properties, n is preferably an integer of 

1 to 3, more preferably 1. 

[0034] 

(2) A1 

A1 is 0, S, or N-A4. For the ability to effectively absorb 

UVA and light in a wavelength range close to that of UVA, A1 

is preferably N-A4. 

[0035] 

(3) A2, A3, and A4 

A2, A3, and A4 are each independently a hydrogen atom, an 

optionally hydroxyl-substituted alkyl group of 1 to 8 carbon 

atoms, a functional group represented by structural formula (1) 

below (functional group (1)), a functional group represented 

by structural formula (2) below (functional group (2)), or a 

functional group represented by structural formula (3) below 

(functional group (3)). 

[0036] 

To improve UV absorbing properties, at least one of A2, 

A3, and A4 is preferably the functional group (1) , (2) , or (3) , 

and at least two of A2, A3, and A4 are preferably the functional 

group (1), (2), or (3). 

[Formula 9] 

In structural formula (1), X1 is an alkylene group of 2 
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to 4 carbon atoms, R1 is a hydroxyalkyl group of 2 to 4 carbon 

atoms, and m is an integer of 1 to 4, provided that when m is 

an integer of 2 to 4, two or more occurrences of X1 may be the 

same or different. 

[Formula 10] 

-(CHafc— C—CHX^O}-^ 
o 

In structural formula (2), X is an alkylene group of 2 

to 4 carbon atoms, R2 is a hydroxyalkyl group of 2 to 4 carbon 

atoms, p is 1 or 2, and q is an integer of 0 to 4, provided that 

when q is an integer of 2 to 4, two or more occurrences of X2 

may be the same or different. 

[Formula 11] 

>3a /X"a-0)—R* 
-<CH2)„ C-hL s 

O (x:* 0;-=t 
(3) 

In structural formula (3), X3a and X3b are each 

independently a hydrogen atom or an alkylene group of 2 to 4 

carbon atoms, R3a and R3b are each independently a hydroxyalkyl 

group of 2 to 4 carbon atoms, r is 1 or 2, s and t are each 

independently an integer of 0 to 4, provided that when s is an 

integer of 2 to 4, two or more occurrences of X3a may be the 

same or different and when t is an integer of 2 to 4, two or 

more occurrences of X3b may be the same or different. 

[0037] 
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When n is an integer of 2 to 5, two or more occurrences 

of A30- may be the same or different. 

[0038] 

For the ability to exhibit high water solubility, at least 

one of A1, A2, and A3-0~ is preferably a hydroxyl 

group-containing functional group. 

[0039] 

(3-1) Optionally hydroxyl-substituted alkyl group of 1 

to 8 carbon atoms 

The optionally hydroxyl-substituted alkyl group of 1 to 

8 carbon atoms may be any linear or branched alkyl group having 

1 to 8 carbon atoms, which may be substituted with a hydroxyl 

group (to form a hydroxyalkyl group) or unsubstituted with a 

hydroxyl group. To improve UV absorbing properties and water 

solubility or hydrophilicity, a linear or branched hydroxyalkyl 

group of 1 to 8 carbon atoms is particularly preferred. 

[0040] 

For the ability to exhibit higher specific absorbance 

(ultraviolet absorbance per mass), the alkyl group preferably 

has 1 to 8 carbon atoms, more preferably 1 to 4 carbon atoms. 

[0041] 

(3-2) Functional group (1) 

The functional group (1) has structural formula (1) above. 

In the formula, X1 is an alkylene group of 2 to 4 carbon atoms. 

The alkylene group may be linear or branched. For the ability 



to exhibit higher specific absorbance (ultraviolet absorbance 

per mass) , the alkylene group for X1 preferably has 1 to 2 carbon 

atoms (for example, the alkylene group is preferably a methylene 

group (-CH2-) or an ethylene group (-CH2CH2-) . 

[0042] 

R1 is a hydroxyalkyl group of 2 to 4 carbon atoms (or an 

alkyl group of 2 to 4 carbon atoms substituted with at least 

one hydroxyl group) . For the ability to exhibit higher specific 

absorbance (ultraviolet absorbance per mass) and the ability 

to be produced from general-purpose reagent raw materials, R1 

is preferably a hydroxyalkyl group of 2 carbon atoms, more 

preferably a hydroxyethyl group (-CH2CH2OH) . 

[0043] 

The letter m is an integer of 1 to 4. For the ability 

to exhibit higher specific absorbance (ultraviolet absorbance 

per mass) and the ability to be produced from general-purpose 

reagent raw materials, m is preferably an integer of 1 to 2, 

more preferably 1. 

[0044] 

When m is an integer of 2 to 4, two or more occurrences 

of X1 may be the same or different. In this case, for the ability 

to exhibit higher specific absorbance (ultraviolet absorbance 

per mass) and the ability to be produced from general-purpose 

reagent raw materials, two or more X1 groups are preferably 

methylene groups (-CH2-) or ethylene groups (-CH2CH2~). 
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[0045] 

(3-3) Functional group (2) 

The functional group (2) has structural formula (2) above. 

In the formula, X2 is an alkylene group of 2 to 4 carbon atoms. 

The alkylene group may be linear or branched. For the ability 

to exhibit higher specific absorbance (ultraviolet absorbance 

per mass) and the ability to be produced from general-purpose 

reagent raw materials, the alkylene group for X2 preferably has 

1 to 2 carbon atoms (for example, the alkylene group is 

preferably a methylene group (-CH2-) or an ethylene group 

(-CH2CH2-) . 

[0046] 

R2 is a hydroxyalkyl group of 2 to 4 carbon atoms (or an 

alkyl group of 2 to 4 carbon atoms substituted with at least 

one hydroxyl group) . For the ability to exhibit higher specific 

absorbance (ultraviolet absorbance per mass) and the ability 

to be produced from general-purpose reagent raw materials, R2 

is preferably a hydroxyalkyl group of 2 carbon atoms, more 

preferably a hydroxyethyl group (-CH2CH2OH). 

[0047] 

The letter p is 1 or 2 . For the ability to exhibit higher 

specific absorbance (ultraviolet absorbance per mass), p is 

preferably 1. 

[0048] 

The letter q is an integer of 0 to 4. For the ability 
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to exhibit higher specific absorbance (ultraviolet absorbance 

per mass) and the ability to be produced from general-purpose 

reagent raw materials, q is preferably an integer of 1 to 2, 

more preferably 1. 

[0049] 

When q is an integer of 2 to 4, two or more occurrences 

of X1 may be the same or different. In this case, for the ability 

to exhibit higher specific absorbance (ultraviolet absorbance 

per mass) and the ability to be produced from general-purpose 

reagent raw materials, two or more X1 groups are preferably 

methylene groups (-CH2-) or ethylene groups (-CH2CH2-). 

[0050] 

(3-4) Functional group (3) 

The functional group (3) has structural formula (3) above. 

In the formula, X3a and X3b are each independently an alkylene 

group of 2 to 4 carbon atoms. The alkylene group may be linear 

or branched. For the ability to exhibit higher specific 

absorbance (ultraviolet absorbance per mass) , X3a and X3b are 

preferably each independently an alkylene group of 2 to 4 carbon 

atoms (for example, the alkylene group is preferably a methylene 

group (-CH2-) or an ethylene group (-CH2CH2~) ) . 

[0051] 

R3a and R3b are each independently a hydroxyalkyl group 

of 2 to 4 carbon atoms (or an alkyl group of 2 to 4 carbon atoms 

substituted with at least one hydroxyl group) . For the ability 
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to exhibit higher specific absorbance (ultraviolet absorbance 

per mass) and the ability to be produced from general-purpose 

reagent raw materials, R3a and R3b are preferably hydroxyalkyl 

groups of 2 carbon atoms, more preferably hydroxyethyl groups 

(-CH2CH2OH) . 

[0052] 

The letter r is 1 or 2. For the ability to exhibit higher 

specific absorbance (ultraviolet absorbance per mass), r is 

preferably 1. 

[0053] 

The letters s and t are each independently an integer of 

0 to 4 . For the ability to exhibit higher specific absorbance 

(ultraviolet absorbance per mass) and the ability to be produced 

from general-purpose reagent raw materials, s and t are each 

preferably an integer of 1 to 2, more preferably 1. 

[0054] 

When s is an integer of 2 to 4, two or more occurrences 

of X3a may be the same or different. When t is an integer of 

2 to 4, two or more occurrences of X3b may be the same or different 

In this case, for the ability to exhibit higher specific 

absorbance (ultraviolet absorbance per mass) and the ability 

to be produced from general-purpose reagent raw materials, two 

or more X3a groups are preferably methylene groups (-CH2-) or 

ethylene groups (-CH2CH2~), and two or more X3b groups are 

preferably methylene groups (-CH2-) or ethylene groups 
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(-CH2CH2-) . 

[0055] 

(3-5) A2 

To further improve hydrophilicity, A2 is preferably a 

hydrogen atom, a hydroxyalkyl group of 1 to 8 carbon atoms, which 

has a hydroxyl group as a substituent, or the functional group 

(1) , (2) , or (3) , more preferably a hydroxyalkyl group of 1 to 

8 carbon atoms, which has a hydroxyl group as a substituent, 

or the functional group (1) , (2) , or (3) , even more preferably 

the functional group (1) or (3) . 

[0056] 

(3-6) A3 

As stated above, A3 is a hydrogen atom, an optionally 

hydroxyl-substituted alkyl group of 1 to 8 carbon atoms, or any 

one of the functional groups (1) to (3) . Therefore, the A3-0-

moiety bonded to the benzene ring moiety (i) is an 

electron-donating group. When the benzylidene azolidine 

derivative of structural formula (I) or the salt thereof 

according to the invention is irradiated with UV, a resonance 

effect occurs so that electrons are donated from the A3-0- group 

to the benzene ring, which allows effective expansion of the 

benzene ring conjugated system. Thus, the benzylidene 

azolidine derivative or the salt thereof according to the 

invention has high UV absorbing properties to absorb 

long-wavelength ultraviolet rays (e.g., UVA). 
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[0057] 

To further improve UV absorbing properties, A3 is 

preferably a hydrogen atom, a hydroxyalkyl group of 1 to 8 carbon 

atoms, or the functional group (1) , (2) , or (3) , more preferably 

the functional group (1) or (3) . 

[0058] 

To further improve UV absorbing properties, the A3-0-

group is preferably bonded to the para position of the benzene 

ring moiety (i) with respect to the azolidine moiety (ii). Such 

a benzylidene azolidine derivative may be represented by 

structural formula (II) below. 

[Formula 12] 

O 
A3-0—\. j—C H=e-C 

3 /C=/ Ii I 
(A -0}n' A Ns.2 

C 
[I 
0 (II) 

In structural formula (II), n' is an integer of 0 to 4, 

provided that when n' is an integer of 1 to 4, two or more 

occurrences of A3-0- may be the same or different, A3 is a 

hydrogen atom, a hydroxyl-substituted alkyl group of 1 to 8 

carbon atoms, or the functional group (1), (2), or (3). 

[0059] 

To further improve UV absorbing properties and 

hydrophilicity, n' is preferably 0 and A1 is preferably N-A4 

in structural formula (II). Therefore, the benzylidene 
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azolidine derivative according to the invention is preferably-

represented by structural formula (III) below. 

[Formula 13] 

A~--G 

II 
O (III) 

[0060] 

In view of easiness of synthesis (or to shorten the 

synthetic pathway) , A2 and A3 are more preferably the same 

functional group. 

[0061] 

(3-7) A4 

To further improve UV absorbing properties and 

hydrophilicity, A4 is preferably a hydrogen atom or the 

functional group (3), more preferably a hydrogen atom. 

[0062] 

(4) Molecular weight 

For the ability to exhibit a high level of absorbance and 

safety in a well-balanced manner, the benzylidene hydantoin 

derivative according to the invention generally has a molecular 

weight of 250 to 1,000, preferably 300 to 500. The molecular 

weight is preferably 300 or more so that the risk of an adverse 

effect such as stimulation or toxicity caused by transdermal 

absorption into the body can be reduced. 
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[0063] 

[Ultraviolet-absorbing agent] 

The ultraviolet-absorbing agent according to the 

invention contains, as an essential component, the benzylidene 

azolidine derivative or the salt thereof according to the 

invention. Therefore, the ultraviolet-absorbing agent 

according to the invention has a high ability to absorb 

ultraviolet rays and a high level of light stability and 

hydrophilicity. In particular, therefore, the 

ultraviolet-absorbing agent according to the invention is 

advantageously used to form an aqueous composition (an aqueous 

solution or emulsion) . It will be understood that if necessary, 

the ultraviolet-absorbing agent according to the invention may 

also contain an optional component as described below in 

addition to the benzylidene azolidine derivative or the salt 

thereof. 

[0064] 

Examples of the optional component include a known 

organic ultraviolet-absorbing agent (a) other than the 

benzylidene azolidine derivative or the salt thereof and a 

powdery inorganic ultraviolet blocking agent (b). 

[0065] 

Examples of the organic ultraviolet-absorbing agent (a) 

include 

benzoic acid derivatives such as isooctyl 
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p-dimethylaminobenzoate, 

camphor derivatives such as 

3-(4'-methylbenzylidene)-camphor, 

cinnamic acid derivatives such as isooctyl 

p-methoxycinnamate, 

benzophenone derivatives such as 

2-hydroxy-4-methoxybenzophenone, 

dibenzoylmethane derivatives such as 

4-tert-butyl-methoxy-dibenzoylmethane, 

salicylic acid derivatives such as octyl salicylate, 

benzimidazole derivatives such as sodium 

phenylbenzimidazole sulfonate, 

triazole derivatives such as 

2,2'-methylenebis(6-(2H-benzotriazol-2-yl)-4-(1,1,3,3-tetra 

methylbutyl)phenol, and 

triazine derivatives such as 

2,4,6-tris[4-(2-ethylhexyloxycarbonyl)anilino]-1,3,5-triazi 

ne. 

[0066] 

Examples of the powdery inorganic ultraviolet blocking 

agent (b) include zinc oxide, zirconium oxide, cerium oxide, 

or titanium oxide. 

[0067] 

[Composition for external use to skin] 

The composition for external use to skin according to the 
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invention contains, as an essential component, the benzylidene 

azolidine derivative or the salt thereof according to the 

invention described above. The composition for external use 

to skin may be a cosmetic composition, a sunscreen composition, 

or the like. In particular, the composition is preferably an 

aqueous composition for external use to skin (an aqueous 

solution or emulsion composition for external use to skin). 

[0068] 

The composition for external use to skin according to the 

invention, which contains, as an essential component, the 

benzylidene azolidine derivative or the salt thereof according 

to the invention, has high ultraviolet-absorbing properties. 

Therefore, the composition according to the invention can 

reduce damage caused by exposure to UV at hair and skin parts 

of the human or animal body, to which the composition is applied. 

In addition, the benzylidene azolidine derivative or the salt 

thereof in the composition for external use to skin 

(particularly, the aqueous composition for external use to 

skin) according to the invention has high hydrophilicity. 

Therefore, after applied to parts of the body, the composition 

for external use to skin according to the invention has high 

removability so that the benzylidene azolidine derivative or 

the salt thereof can be easily removed by washing the parts with 

water without using any special cleaner. 

[0069] 
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As used herein, the term "aqueous composition for 

external use to skin" refers to a composition for external use 

to skin, such as a lotion, typically containing 30 to 99% by 

weight of water based on 100% by weight of the composition. 

[0070] 

The benzylidene azolidine derivative or the salt 

according to the invention may be substantially free of an 

acidic group such as a sulfonic acid group or a basic group. 

In this case, the benzylidene azolidine derivative or the salt 

thereof has no significant effect on the pH of the composition 

for external use to skin, and therefore, the composition for 

external use to skin according to the invention may contain 

substantially any known components. 

[0071] 

Thus, the composition for external use to skin according 

to the invention may be used in the form of a sunscreen 

composition or any other form that is suitable for everyday use 

and meets current needs such as good removability. 

[0072] 

The composition for external use to skin according to the 

invention may contain, for example, the organic 

ultraviolet-absorbing agent (a), the powdery inorganic 

ultraviolet blocking agent (b) , liquid oils and fats, solid oils 

and fats, wax, hydrocarbons, higher fatty acids, higher 

alcohols, esters, silicones, anionic surfactants, cationic 
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surfactants, amphoteric surfactants, nonionic surfactants, 

moisturizing agents, water-soluble polymers, thickeners, 

coating materials, sequestering agents, lower alcohols, 

polyhydric alcohols, saccharides, amino acids, organic amines, 

pH adjusting agents, skin nutrients, vitamins, antioxidants, 

perfume and flavor materials, powders, colorants, water, or 

other materials. 

[0073] 

[Paints and other materials] 

The benzylidene hydantoin derivative or the salt thereof 

according to the invention may also be added to materials other 

than composition for external use to skin, such as paint 

compositions, dyes, pigments, a variety of resins, synthetic 

rubber, latex, packaging materials (such as films or synthetic 

resin containers), contact lenses, or fibers to form a variety 

of compositions or products, which are protected from 

ultraviolet rays. 

[0074] 

The paint compositions generally contain a colorant such 

as a pigment or a dye, a vehicle including a solution of synthetic 

resin in a solvent, and an assistant (such as a drying regulator 

or a coating regulator) . Examples of the synthetic resin 

include vinyl chloride resin, chlorinated polypropylene, vinyl 

chloride-vinyl acetate copolymers, nitrocellulose, 

polyurethane, polyester, polyamide, organosiloxane polymers, 
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acrylic resin, aminoalkyd resin, epoxy resin, silica resin, 

fluororesin-containing polycarbonate resin, melamine resin, 

diethylene glycol bisallyl carbonate resin, polyethylene resin, 

and polystyrene resin. 

[0075] 

The paint compositions may also contain an additive such 

as an oligomer (a prepolymer or a photo-polymerizable oligomer) , 

a monomer (a reactive diluent or a photo-polymerizable monomer) , 

a photopolymerization initiator (sensitizer), a light 

stabilizer, an antifoaming agent, a pigment dispersant, a 

leveling agent, an anti-sagging agent, a delustering agent, an 

antioxidant, a heat resistance improver, a slip agent, a 

preservative, or a fluorescent brightening agent. 

[0076] 

The dyes may be any of various conventionally known dyes. 

The dyes may also be mixed with an additive such as the organic 

ultraviolet-absorbing agent (a), the powdery inorganic 

ultraviolet blocking agent (b), an alkali such as sodium 

carbonate, sodium silicate, or sodium hydroxide, water, an 

organic solvent, a surfactant, a pH adjusting agent, a 

preservative, or a dispersing agent. 

[0077] 

The pigments may be any of various conventionally known 

pigments. The pigments may also be mixed with an additive such 

as water, an organic solvent, a pH adjusting agent, 
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water-soluble resin, a resin emulsion, a preservative, or a 

pigment dispersant. 

[0078] 

The variety of resins may be, for example, polyethylene 

resins, polypropylene resins, vinyl chloride resins, styrene 

resins, acrylic resins, polyurethane, polyester, polyamide, 

polyimide, polyphenylene ether, polysulfone, polyether 

sulfone, polyether ether ketone, polyacetal, organosiloxane 

polymers, aminoalkyd resins, epoxy resins, fluororesins, 

silicone resins, melamine resins, diethylene glycol bisallyl 

carbonate resins, ethylene-(meth)acrylic acid copolymers or 

ionomers thereof, polyvinyl alcohol, polyether imide, 

ethylene-vinyl acetate copolymers, ethylene-vinyl alcohol 

copolymers, polyphenylene sulfide, polycarbonate, cellulose, 

nitrocellulose, and ABS resins. 

[0079] 

These resins may also be modified with polymerizable 

compounds having any of various functional groups, such as 

maleic acid, by graft polymerization. 

[0080] 

These various resins may also be mixed with an additive 

such as the organic ultraviolet-absorbing agent (a), the 

powdery inorganic ultraviolet blocking agent (b) , a solvent, 

a light stabilizer, an antioxidant, a colorant, a light 

diffusing agent, aflame retardant, an anti-discoloration agent, 
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an antistatic agent, a plasticizer, a filler, a pigment, or 

inorganic fine particles. 

[0081] 

Examples of the synthetic rubber include acrylic rubber, 

nitrile rubber, isoprene rubber, urethane rubber, ethylene 

propylene rubber, epichlorohydrin rubber, chloroprene rubber, 

silicone rubber, styrene-butadiene rubber, butadiene rubber, 

fluororubber, and polyisobutylene rubber. 

[0082] 

The synthetic rubber may also be mixed with an additive 

such as the organic ultraviolet-absorbing agent (a), the 

powdery inorganic ultraviolet blocking agent (b), a solvent, 

a light stabilizer, an antioxidant, a colorant, a light 

diffusing agent, aflame retardant, an anti-discoloration agent, 

an antistatic agent, a plasticizer, a filler, a pigment, or 

inorganic fine particles. 

[0083] 

The resin material used to form the latex may be any of 

those capable of forming'a latex among the variety of resins. 

The latex may also be mixed with an additive such as the organic 

ultraviolet-absorbing agent (a), the powdery inorganic 

ultraviolet blocking agent (b), a surfactant, a pH adjusting 

agent, a filler, a complexing agent, an antioxidant, a dye, a 

pigment, a plasticizer, a vulcanizing agent, a vulcanizing 

accelerator, a biocidal agent, a fungicide, or an antifoaming 



agent. 

[0084] 

Examples of the material used to form the film include 

polyethylene resin, polypropylene resin, vinyl chloride resin, 

styrene resin, polyester, polyamide, polyurethane, polyimide, 

polycarbonate, ethylene-vinyl alcohol copolymers, polyvinyl 

alcohol films, ethylene-vinyl acetate copolymers, acrylic 

resin, and ABS resin. 

[0085] 

The film can be obtained by subjecting any of the variety 

of resins as the film-forming material to extrusion or other 

processes. Printing may also be performed in various ways on 

the film. 

[0086] 

The film may also contain an additive such as the organic 

ultraviolet-absorbing agent (a), the powdery inorganic 

ultraviolet blocking agent (b) , a weather resistance improver, 

a light stabilizer, a filler, a pigment, a flame retardant, an 

antibacterial agent, an antifungal agent, or an anti-blocking 

agent. 

[0087] 

Examples of the synthetic resin used to form the synthetic 

resin container include polyethylene, polyamide, polyester, 

polyvinyl alcohol, ethylene-vinyl alcohol copolymers, 

fluororesin, and silicone resin. 
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[0088] 

The synthetic resin may also be mixed with an additive 

such as the organic ultraviolet-absorbing agent (a), the 

powdery inorganic ultraviolet blocking agent (b), a light 

stabilizer, a preservative, a flame retarder, or an 

antioxidant. 

[0089] 

The synthetic resin container can be obtained by 

performing injection molding, blow molding, or other type 

molding of a synthetic resin composition containing the 

benzylidene hydantoin derivative or the salt according to the 

invention and optionally the additive. Printing may also be 

performed in various ways on the resulting synthetic resin 

container. 

[0090] 

Examples of the material used to form the contact lens 

include siloxane-containing polymers, 

silicone-(meth)acrylate resin, and silicone-styrene resin. 

The contact lens may also contain an additive such as the organic 

ultraviolet-absorbing agent (a), the powdery inorganic 

ultraviolet blocking agent (b), an alcohol, or a colorant. 

[0091] 

Examples of the resin or polymer used to form the fibers 

include polyamide, polyphenylene sulfide, polyester, 

cellulose, polyurethane, and polyether. 
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[0092] 

The fibers may also contain the an organic 

ultraviolet-absorbing agent other than the aminophenol 

derivative or the salt thereof according to the invention, a 

pigment, an antioxidant, a heat resistant stabilizer, a 

plasticizer, a flame retardant, or a conductivity imparting 

agent. 

[0093] 

The ultraviolet-absorbing agent according to the 

invention may also be subjected to chemical modification such 

as microencapsulation and then used as various process 

materials. 

[0094] 

[Method for producing benzylidene azolidine derivative 

and salt thereof] 

For example, as shown in reaction formula (1) , a compound 

(a) of formula (a) below is allowed to react with a compound 

(b) of formula (b) below in the presence of a base to form a 

compound (c) of formula (c) below. As shown in reaction formula 

(2), the compound of formula (c) is then allowed to react with 

a compound (d) of formula (d) below in the presence of a base 

to form a benzylidene azolidine derivative according to the 

invention. 

[Formula 14] 
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0 
II 

H2C—c 
A1 rslH (a 

V 
II o 

A1 in formula (a) has the same meaning as A1 in formula 

(I) • 

3 ^^CH° (b) 
(A3-0)„W 

A3 in formula (b) has the same meaning as A3 in formula ;D • 
0 

* V-CH=G~C 
(AS-O)-^ A1 IslH Cc) 

¥ o 
A1 and A3 in formula (a) have the same meaning as A1 and 

A3 in formula (I), respectively. 

Y-A2 (d) 

In formula (d), Y represents a halogen atom such as 

chlorine, bromine, or iodine or a sulfonate group represented 

by -OSO2R' , wherein R' represents a methyl group, a p-tolyl group, 

a trifluoromethyl group, a pentafluoroethyl group, or a 

nonafluorobutyl group, and A2 in formula (d) has the same meaning 

as A2 in formula (I). 

[Formula 15] 
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Reaction formula 

o o 
H9C—c r~\ Base ^>-cH=e-c 

I A I + vl /—CHO ——• (kK0<<=^ ii jiiu 
AV1 + (A*-0)>H > " VNH 

C 
II o 

Reaction formula (2) 

rVcH-c-1 Ease . Cy 

HoO 
C 
II o 

b7 
II o 

" hiiH + Y~A2 <A3-°>» \71 
i xc 
YH 

O 
CH=Q-C 

y"NA2 

O 

[0095] 

In this reaction, a commercially available product may 

be used directly as the compound (b). The compound (b) to be 

used, which has a functional group other than a hydrogen atom 

for A3, may also be obtained, as shown in reaction formula (3) , 

by allowing a compound (b1) of structural formula (b1) below 

having a hydrogen atom for A3 to react with a compound (e) of 

structural formula (e) below in the presence of a base. 

[Formula 16] 

(HOJJO-™0 <b') Y-A3 (e) 
A3 in formula (e) has the same meaning as A1 in formula 
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(I), exclusive of a hydrogen atom. 

[Formula 17] 

Reaction formula 

(3) 

Base 

(HOfr CHO 
(A3-O); 

YH 
[0096] 

A commercially available product may also be used 

directly as the compound (a). 

[0097] 

As shown in reaction formula (5) below, the compound (a) 

may be allowed to react with the compound (d) in the presence 

of a base to form a compound (f) of formula (f) below. When 

A1 is NH in the compound (a) , as shown in reaction formula (51 ) , 

the compound (f) may be allowed to react with a compound of 

structural formula (e' ) below in the presence of a base so that 

the compound (f) is substituted with A4 at the A1 position. As 

shown in reaction formula (6) below, the compound (f) may be 

then allowed to react with the compound (b) in the presence of 

a base so that the benzylidene azolidine derivative according 

to the invention can also be synthesized. 

[Formula 18] 

Reaction formula 
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(5) 

o o 
II _ • II 

H2C—C Base H2e-C 
AX17ISIH + Y_A2 ^ ' A1AA2 

ft ' YH ^ 
0 . 

[Formula 19] 

o II H2C-C 
Ax ,^A2 (f) 
0 
II o 
A1 and A2 in formula (f) have the same meaning as A1 and 

A2 in formula (I), respectively. 

[Formula 20] 

Y-A4 (e') 

A4 in formula (e') has the same meaning as A4 in formula 

(I), exclusive of a hydrogen atom. 

[Formula 21] 

Reaction formula (5') 

0 ? 
H20-C Base H20-C 

HI^/kA2 + Y-A4 A4"NV^A2 

? > ? 
O YH 0 
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o 
Base j /~\-CH=C-4 

[Formula 22] 

Reaction formula (6) 

0 

h2?1.2 + 3 O™ ~V "'"kh? y A2 (A3-0)nW 1 C A 

I HsO o 
[0098] 

When the benzylidene azolidine derivative according to 

the invention has the functional group (2) or (3) for A2, A3, 

and A4 in structural formula (I), a compound (h) having a 

functional group (h) of structural formula (h) below may be 

synthesized using the same process as shown in reaction formulae 

(1) to (6), except that a compound (g) of structural formula 

(g) below is used instead of the compound (d) , (e), or {e') r 

and then the compound (h) may be subjected to a common functional 

group conversion reaction (such as ester if ication of carboxylic 

acid, amidation of carboxylic acid, transesterification, or 

amidation of ester), so that the benzylidene azolidine 

derivative according to the invention can also be obtained. 

[Formula 23] 

Y-CCH^trC-Z 
0 

In formula (g), Y has the same meaning as Y in formula 

(d) , u is 1 or 2, and Z is a hydroxyl group or an alkoxyl group. 

(CH2)u—G—Z 
0 
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In formula (h), u is 1 or 2, and Z is a hydroxyl group 

or an alkoxyl group. 

[0099] 

As described above, a base is used in the process of 

producing the benzylidene azolidine derivative according to the 

invention. Such a base may be, for example, sodium carbonate, 

potassium carbonate, sodium hydride, pyrrolidine, piperidine, 

sodium acetate, or ammonia water. 

[0100] 

The salt of the benzylidene azolidine derivative 

according to the invention can be produced by a process 

including adding an inorganic acid such as hydrochloric acid, 

sulfuric acid, nitric acid, phosphoric acid, or hydrobromic 

acid, or an organic acid such as acetic acid, citric acid, 

gluconic acid, tartaric acid, fumaric acid, maleic acid, lactic 

acid, methanesulfonic acid, or p-toluenesulfonic acid to the 

benzylidene azolidine derivative obtained as described above 

to neutralize it, removing the solvent by distillation, and 

purifying the product. 

EXAMPLES 

[0101] 

Hereinafter, the invention will be described with 

reference to examples, which, however, are not intended to limit 

the invention. 
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[0102] 

[Example 1] 

(1) Production of compound 1 

In a 300 mL egg-plant shaped flask, 14.7 g (120 mmol) of 

4-hydroxybenzaldehyde was mixed with 16.4 g (132 mmol) of 

2-(2-chloroethoxy)ethanol, 33.2 g (240 mmol) of potassium 

carbonate, and 150 mL of acetonitrile. The mixture was heated 

at 105°C for 14 hours with stirring. Thereafter, 1.49 g (12.0 

mmol) of 2-(2-chloroethoxy)ethanol was further added, and the 

mixture was heated at 105°C for 30 hours with stirring. After 

the liquid reaction mixture was cooled to room temperature, the 

solid was removed by celite filtration . The solvent was removed 

by distillation under reduced pressure, so that 34.6 g of a 

yellow viscous material mixed with a white solid was obtained. 

To the product was added 80 mL of water. The mixture was 

transferred into a separate 200 mL egg-plant shaped flask, and 

15.6 g (156 mmol) of hydantoin and 14.4 g of 28% ammonia water 

were added to the flask. The mixture was heated at 90°C for 

12 hours with stirring. After the liquid reaction mixture was 

cooled to room temperature, the precipitated crystals were 

collected by filtration. The crystals were then washed twice 

with water and twice with ethanol. The crystals were dried to 

give 29.6 g of 

5-[4-[2-(2-hydroxyethoxy)ethoxy]benzylidene]hydantoin. 

Subsequently, 17.5 g (60.0 mmol) of the product was added to 
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a 200 mL egg-plant shaped flask, and 7.47 g (60 mmol) of 

2-(2-chloroethoxy)ethanol, 20.0 g (145 mmol) of potassium 

carbonate, and 80 mL of N, N-dimethylformamide were added to the 

flask. The mixture was heated at 110 °C for 3 hours with stirring. 

After the liquid reaction mixture was cooled to room temperature, 

the solid was removed by celite filtration. The solvent was 

removed by distillation under reduced pressure, so that 30.5 

g of a yellow viscous material mixed with a white solid was 

obtained. The product was purified by silica gel column 

chromatography (developing solvent: isopropanol/toluene = 

1/3) to give 9.21 g of yellow crystals. The product was 

subjected to an activated carbon treatment with ethanol to give 

6.56 g of compound 1 (yield: 25%). 

[Formula 24] 

! o 

5-[4-[2-(2-hydroxyethoxy)ethoxy]benzylidene]-3-[2-(2-

hydroxyethoxy)ethyl]hydantoin 

[0103] 

The above structural formula of the resulting compound 

1 was determined from the 1H-NMR spectrum under the following 

measurement conditions. 

Measurement conditions> 

Analyzer : Proton nuclear magnetic resonance spectrometer 
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(JNM-ECP500 manufactured by JEOL Ltd.) 

Internal standard: Tetramethylsilane 

Solvent: DMSO-d6 (hexadeuterodirnethyl sulfoxide) 

Important chemical shift peaks of compound 1 for DMSO-d6 

(standard substance) are as follows. 

3.41-3.46(m, 4H) , 3.48-3.53(m, 4H) , 3.60(m, 2H) , 3.64(m, 2H) , 

3.75 (t, 2H) , 4 .15 (t, 2H) , 4.61(t, 1H) , 4.67(t, 1H) , 6.52(s, 1H) , 

6.99(d, 2H), 7.62(d, 2H), 10.71(s, 1H) 

[0104] 

(2) Evaluation of the properties of compound 1 

<UV absorbing properties> 

The resulting compound 1 was dissolved at a concentration 

of 5 ppm in ethanol as a solvent to form a sample solution. After 

the prepared sample solution was injected into a quartz cell 

(1 cm in optical path length), the UV spectrum of the sample 

was measured with a spectrophotometer (UV-2450 manufactured by 

SHIMADZU CORPORATION), in which the maximal absorption 

wavelength (Amax) and the absorbance at the maximal absorption 

wavelength were determined. When the maximal absorption 

wavelength falls within the ultraviolet wavelength range, the 

higher absorbance at the maximal absorption wavelength 

indicates the better UV absorbing properties. Table 1 shows 

the results. 

[0105] 

<Evaluation of hydrophilicity> 
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When the resulting compound 1 was dissolved in the test 

solvent shown below, the behavior was observed and the 

solubility (g/100 g test solvent) of the compound 1 in 100 g 

of the test solvent at 25°C was determined. 

Test solvent: A mixed solvent containing 10% by weight 

of dipropylene glycol, 10% by weight of ethanol, and 80% by 

weight of purified water (based on 100% by weight of the total 

amount of dipropylene glycol, ethanol, and purified water). 

[0106] 

Based on the difference in solubility, the hydrophilicity 

was evaluated as follows. 

Particularly high hydrophilicity: A solubility of 1. 0 or 

more (g/100 g test solvent) 

High hydrophilicity: A solubility of 0.2 to less than 1. 0 

(g/100 g test solvent) 

Low hydrophilicity: A solubility of 0.1 to less than 0.2 

(g/100 g test solvent) 

No hydrophilicity: A solubility of less than 0.1 (g/100 

g test solvent) or the occurrence of suspended solids 

[0107] 

[Example 2] 

First, 27.2 g of 

5-[4-[2-[2-(2-hydroxyethoxy)ethoxy]ethoxy]benzylidene]hydan 

toin was obtained as in Example 1, except that 

2-[2-(2-chloroethoxy)ethoxy]ethanol was used instead of 
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2-(2-chloroethoxy)ethanol. Subsequently, 2.24 g (6.67 mmol) 

of the product was added to a 100 mL egg-plant shaped flask, 

and 2.53 g (15.0 mmol) of 2-[2-(2-chloroethoxy) ethoxy] ethanol, 

2.07 g (15.0 mmol) of potassium carbonate, and 30 mL of 

N, N-dimethylf ormamide were added to the flask. The mixture was 

heated at 110°C for 15 hours with stirring. After the liquid 

reaction mixture was cooled to room temperature, the solid was 

removed by celite filtration. The solvent was removed by 

distillation under reduced pressure, so that 6.53 g of a yellow 

viscous material mixed with a white solid was obtained. The 

product was purified by silica gel column chromatography 

(developing solvent: chloroform/methanol =20/1) to give 1.08 

g of compound 2 (yellow oil, yield 35%). 

[0108] 

The XH-NMR spectrum chart of compound 2 was obtained as 

in Example 1. The resulting spectrum chart showed that compound 

2 has the following structure. 

[Formula 25] 

5-[4-[2-[2-(2-hydroxyethoxy)ethoxy]ethoxy]benzylidene 

] -1, 3-bis[2-[2-(2-hydroxyethoxy)ethoxy]ethyl]hydantoin 

[0109] 

Important chemical shift peaks of compound 2 for DMSO-d6 
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(standard substance) are as follows. 

3.06(t, 2H) , 3.25(t, 2H), 3.31-3.34(m, 4H) , 3.39-3.43(m, 8H), 

3.48-3.55 (m, 8H) , 3.59-3.61 (m, 4H) , 3.67(t, 2H) , 3 . 71-3'. 7 6 (m, 

4H) , 4.13 (t, 2H), 4.59(br, lHx 3), 6.80 (s, 1H) , 7.00 (d, 2H), 

7.37(d, 2H) 

[0110] 

The UV absorbing properties and the hydrophilicity of 

compound 2 were then evaluated as in Example 1. Table 1 shows 

the results. 

[0111] 

[Example 3] 

In a 200 mL egg-plant shaped flask, 14.7 g (120 mmol) of 

4-hydroxybenzaldehyde was mixed with 15.6 g (156 mmol) of 

hydantoin, 80 mL of water, and 14.4 g of 28% ammonia water, and 

the mixture was heated at 90°C for 12 hours with stirring. After 

the liquid reaction mixture was cooled to room temperature, the 

precipitated crystals were collected by filtration. The 

crystals were then washed twice with water and twice with 

ethanol. The crystals were dried to give 20.3 g of 

5-(4-hydroxybenzylidene)hydantoin. Subsequently, 18.8 g 

(92.2 mmol) of the product was added to a 500 mL egg-plant shaped 

flask and then dissolved in 180 mL of N, N-dimethylformamide. 

To the solution were added to 27.1 g (221 mmol) of ethyl 

chloroacetate and 30 . 5 g (221 mmol) of potassium carbonate . The 

mixture was heated at 120°C for 2 hours with stirring. After 
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the liquid reaction mixture was cooled to room temperature, the 

solvent was removed by distillation under reduced pressure. 

Water was added to the residue, and then the mixture was 

extracted three times with ethyl acetate. The organic layers 

were collected, washed twice with water and once with saturated 

brine, and then dried with sodium sulfate. The sodium sulfate 

was then removed by filtration. After the solvent was removed 

by distillation under reduced pressure, the resulting brown 

crystals were recrystallized with a mixed solvent of ethyl 

acetate and hexane. The crystals were then dried to give 9.96 

g of 

5-[4-(2-ethoxy-2-oxoethoxy)benzylidene]-3-(2-ethoxy-2-oxoet 

hyl) hydantoin. In a 50 mL egg-plant shaped flask, 4.50 g (12.0 

mmol) of the product was mixed with 7.57 g (72.0 mmol) of 

diethanolamine, and the mixture was heated at 120°C for 1 hour 

with stirring. After the liquid reaction mixture was cooled 

to room temperature, the precipitated yellow crystals were 

recrystallized with a mixed solvent of ethanol and water. The 

crystals were then dried to give 4.46 g of compound 3 (yield: 

18%) . 

[0112] 

The 1H-NMR spectrum chart of compound 3 was obtained as 

in Example 1. The resulting spectrum chart showed that compound 

3 has the following structure. 

[Formula 26] 
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OH 

5~[4-[2-[bis(2-hydroxyethyl)amino]-2-oxoethoxy]benzyl 

idene]-3-[2-[bis(2-hydroxyethyl)amino]-2-oxoethyl]hydantoin 

[0113] 

Important chemical shift peaks of compound 3 for DMSO-d6 

(standard substance) are as follows. 

3.33-3.36(m, 4H) , 3.42-3.51(m, 8H) , 3.57-3.60(m, 4H) , 4.49(s, 

2H), 4.71-4.74 (t, 1H x 2), 4.97(s, 2H) , 5.00(t, 1H), 5.05(t, 

1H), 6.53(s, 1H), 6.94(d, 2H), 7.60(d, 2H) , 10.72(s, 1H) 

[0114] 

The UV absorbing properties and the hydrophilicity of 

compound 3 were then evaluated as in Example 1. Table 1 shows 

the results. 

[0115] 

[Example 4] 

In 200 mL egg-plant shaped flask, 5.84 g (20.0 mmol) of 

5-[4-[2-(2-hydroxyethoxy)ethoxy]benzylidene]hydantoin 

obtained in the process of Example 1 was mixed with 2 .40 g (24.0 

mmol) of ethyl acrylate, 0.112 g (2.00 mmol) of potassium 

hydroxide, and 4 5 mL of N,N-dimethylformamide, and the mixture 

was heated at 110°C for 6 hours with stirring. After the liquid 

reaction mixture was cooled to room temperature, the solid was 



removed by celite filtration. The solvent was removed by 

distillation under reduced, pressure, so that a yellow viscous 

material was obtained. In a separate 100 mL egg-plant shaped 

flask, the product was mixed with 6.31 g (60.0 mmol) of 

diethanolamine, and the mixture was heated at 120°C for 17 hours 

with stirring. After the liquid reaction mixture was cooled 

to room temperature, acetonitrile and isopropanol were added 

to the resulting orange viscous material, so that crystals were 

precipitated. The precipitated crystals were collected by 

filtration. The crystals were subjected to an activated carbon 

treatment with isopropanol and water and recrystallized to give 

3.52 g of compound 4 (yield: 39%) . 

[0116] 

The 1H-NMR spectrum chart of compound 4 was obtained as 

in Example 1. The resulting spectrum chart showed that compound 

4 has the following structure. 

[Formula 27] 

O OH 

f. o 
0 

5-[4-[2-(2-hydroxyethoxy)ethoxy]benzylidene] -3-[3-[bi 

s(2-hydroxyethyl)amino]-3-oxopropyl]hydantoin 

[0117] 

Important chemical shift peaks of compound 4 for DMSO-d6 

(standard substance) are as follows. 
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2.72(t, 2H) , 3.32-3.38 (m, AH), 3.46-3.52(m, 8H) , 3.66{t, 2H), 

3.75 (t, 2H) , 4.14 (t, 2H), 4.69(s, 2H), 4.85 (s, 1H), 6.47(s, 1H), 

6.98(d, 2H), 7 . 62(d, 2H) , 10.60(s, 1H) 

[0118] 

The UV absorbing properties and the hydrophilicity of 

compound 4 were then evaluated as in Example 1. Table 1 shows 

the results. 

[0119] 

[Example 5] 

Compound 5 was obtained as in Example 3, except that 

diethylene glycol was used instead of diethanolamine. 

[0120] 

The 1H-NMR spectrum chart of compound 5 was obtained as 

in Example 1. The resulting spectrum chart showed that compound 

5 has the following structure. 

[Formula 28] 

HO „ ^ ̂  JO 
O' ^C" ""0—i \ CH==C—C O 

111 
\ / ^ OH 
C 

5—[4—[2—[2—(2-hydroxyethoxy)ethoxy]-2-oxoethoxy]benzy 

lidene]-3-[2-[2-(2-hydroxyethoxy)ethoxy]-2-oxoethyl]hydanto 

in 

[0121] 

Important chemical shift peaks of compound 5 for DMSO-d6 



(standard substance) are as follows. 

3.43-3.45(m, 4H) , 3.48-3.51(m, 4H), 3.63-3.66(m, 4H), 

4.23-4.27 (m, 4H) , 4.34(s, 2H) , 4.89(s, 2H) , 4.62-4.65(t, 1H x 

2), 6.60(s, 1H), 6.99(d, 2H), 7.64(d, 2H), 10.91(s, 1H) 

[0122] 

The UV absorbing properties and the hydrophilicity of 

compound 5 were then evaluated as in Example 1. Table 1 shows 

the results. 

[0123] 

[Example 6] 

First, 24.6 g of 5-(4-methoxybenzylidene]hydantoin was 

obtained as in Example 1, except that 4-methoxybenzaldehyde was 

used instead of 4-hydroxybenzaldehyde. In a 300 mL egg-plant 

shaped flask, 24.4 g (112 mmol) of the resulting 

5- (4-methoxybenzylidene] hydantoin was then dissolved in 110 mL 

of N,N-dimethylformamide. Subsequently, 28.8 g (235 mmol) of 

ethyl chloroacetate and 32 . 5 g (235 mmol) of potassium carbonate 

were added to the flask. The mixture was heated at 120°C for 

30 minutes with stirring. After the liquid reaction mixture 

was cooled to room temperature, the solvent was removed by 

distillation under reduced pressure. Water was added to the 

residue, and the mixture was extracted three times with ethyl 

acetate. The organic layers were collected, washed twice with 

water and once with saturated brine, and then dried with sodium 

sulfate. The sodium sulfate was then removed by filtration. 



The solvent was removed by distillation under reduced pressure, 

so that 48.6 g of a yellow oil was obtained, 24.3 g of which 

was added to a separate 200 mL egg-plant shaped flask and then 

mixed with 47.1 g (448 mmol) of diethanolamine. The mixture 

was heated at 120°C for 6 hours with stirring. After the liquid 

reaction mixture was cooled to room temperature, the resulting 

orange viscous material was purified by silica gel column 

chromatography (developing solvent: chloroform/methanol = 

5/1) to give 6.75 g of compound 6 (yellow oil, yield 22%). 

[0124] 

The 1H-NMR spectrum chart of compound 6 was obtained as 

in Example 1. The resulting spectrum chart showed that compound 

6 has the following structure. 

[Formula 2 9] 

5-(4-methoxybenzylidene]-l,3-bis[2-[bis(2-hydroxyethy 

1)amino]-2-oxoethyl]hydantoin 

[0125] 

Important chemical shift peaks of compound 6 for DMSO-d6 

(standard substance) are as follows. 

0 

C«0 
0 

OH OK 
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3.33-3.36(m, 4H) , 3.45-3.51(m, 6H) , 3.54-3.66{m, 6H) , 3.79(s, 

3H) , 4.53 (s, 2H) , 4.73(t, 2H) , 4.75(s, 2H) , 4.99(t, 1H) , 5.24(t, 

1H), 6.37(s, 1H), 6.95(d, 2H), 7.95(d, 2H) 

[0126] 

The UV absorbing properties and the hydrophilicity of 

compound 6 were then evaluated as in Example 1. Table 1 shows 

the results. 

[0127] 

[Example 7] 

Compound 7 was obtained as in Example 6, except that 

diethylene glycol was used instead of diethanolamine. 

[0128] 

The 1H-NMR spectrum chart of compound 7 was obtained as 

in Example 1. The resulting spectrum chart showed that compound 

7 has the following structure. 

[Formula 30] 

o 

5-(4-methoxybenzylidene)-1,3-bis[2-[2-(2-hydroxyethox 

y)ethoxy]-2-oxoethyl]hydantoin 

[0129] 

Important chemical shift peaks of compound 7 for DMSO-d6 

(standard substance) are as follows. 
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3. 4 0-3 . 4 7 (m, 8H) , 3.50(t, 2H) , 3.64(t, 2H) , 3.80(s, 3H) , 3.98(t, 

2H) , 4.25 (t, 2H) , 4.33(s, 2H) , 4.43(s, 2H), 4.59(t, 1H) , 4.64 (t, 

1H) , 6.90(s, 1H), 6.99(d, 2H), 7.30(d, 2H) 

[0130] 

The UV absorbing properties and the hydrophilicity of 

compound 7 were then evaluated as in Example 1. Table 1 shows 

the results. 

[0131] 

[Comparative Example 1] 

Using 2-ethylhexyl dimethoxybenzylidene 

dioxoimidazolidine propionate (Soft Shade DH (registered 

trademark) manufactured by Ajinomoto Co., Inc.) instead of 

compound 1, the UV absorbing properties of the compound were 

evaluated as in Example 1. Its hydrophilicity was also 

evaluated as in Example 1. Table 1 shows the results. 

Hereinafter, 2-ethylhexyl dimethoxybenzylidene 

dioxoimidazolidine propionate is called "compound 1'." 

[Formula 31] 

[0132] 

[Table 1] 

Test Examples Compound 
name 

Maximal absorption 
wavelength 
(Amax) 

(in units of nm) 

Absorbance at 
maximal 

absorption 
wavelength 

Solubility* 
(g/100 g test 

solvent) 
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Example 1 Compound 1 335 0.43 2.0 

Example 2 Compound 2 325 0. 12 25 < 

Example 3 Compound 3 336 

o
 

ro O
 1.2 

Example 4 Compound 4 338 0. 34 1.5 

Example 5 Compound 5 335 0.20 0.2 

Example 6 Compound 6 328 o
 

CO
 

25 < 

Example 7 Compound 7 326 0.14 25 < 

Comparative 
Example 1 

Compound 
1' 347 0.30 < 0.05 

* : Compounds 1 to 7 and compound 11 were each added to the test 

solvent. In this process, compounds 1 to 7 were each uniformly 

dissolved in the test solvent. The resulting solution 

containing each of these compounds was clear (each compound had 

particularly high or high hydrophilicity) . In contrast, 

compound 1' was suspended in the test solvent without being 

dissolved (it had no hydrophilicity). 
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CLAIMS 

1. A benzylidene azolidine derivative represented by 

structural formula (I) or salt thereof: 

/~\ 

(A3-0)^= 

^ (I) 

wherein n is an integer of 1 to 5, A1 is 0, S, or N-A4, A2, 

A3, and A4 are each independently a hydrogen atom, an 

optionally hydroxyl-substituted alkyl group of 1 to 8 

carbon atoms, a functional group (1) represented by 

structural formula (1): 

—(X1-0)—R1 
'm (1) 

wherein X1 is an alkylene group of 2 to 4 carbon atoms, R1 

is a hydroxyalkyl group of 2 to 4 carbon atoms, and m is an 

integer of 1 to 4, provided that when m is an integer of 2 

to 4, two or more occurrences of X1 may be the same or 

different, a functional group (2) represented by structural 

formula (2): 

(CH2^ C— O-(X2 C^- R2 

° (2) 
wherein X2 is an alkylene group of 2 to 4 carbon atoms, R2 

is a hydroxyalkyl group of 2 to 4 carbon atoms, p is 1 or 

2, and q is an integer of 0 to 4, provided that when q is 
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an integer of 2 to 4, two or more occurrences of X2 may be 

the same or different, or a functional group (3) 

represented by structural formula (3) : 

13*9 \ o3a 

*3b 

Jx 
6 

-(CHA—C-Nv -'r II \ 
X-"-Q- .. 

* (3) 

wherein X3a and X3b are each independently an alkylene group 

of 2 to 4 carbon atoms, R3a and R3b are each independently a 

hydroxyalkyl group of 2 to 4 carbon atoms, r is 1 or 2, s 

and t are each independently an integer of 0 to 4, provided 

that when s is an integer of 2 to 4, two or more 

occurrences of X3a may be the same or different and when t 

is an integer of 2 to 4, two or more occurrences of X3b may 

be the same or different, provided that at least one of A2, 

A3, and A4 has at least one hydroxyl group and provided 

that when n is an integer of 2 to 5, two or more 

occurrences of A30- may be the same or different, or a salt 

thereof, 

at least one of A2, A3, and A4 in structural formula 

(I) is the functional group (1), (2) , or (3) . 

2. The benzylidene azolidine derivative or salt 

thereof according to claim 1, which is a benzylidene 

azolidine derivative represented by structural formula 

(II) : 
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(II) 

wherein n' is an integer of 0 to 4, provided that when n' 

is an integer of 1 to 4, two or more occurrences of A3-0-

5 may be the same or different, or a salt thereof. 

3. The benzylidene azolidine derivative or salt 

thereof according to claim 1, which is a benzylidene 

hydantoin derivative represented by structural formula 

10 (III) : 

O 
A3-O—/~\-CH=C— A 

^==l , N N o A v/A t O (HI) 
or a salt thereof. 

4. An ultraviolet-absorbing agent comprising the 

15 benzylidene azolidine derivative represented by structural 

formula (I) or salt thereof: 

(A3-0)nv 

(I) 
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wherein n is an integer of 1 to 5, A1 is 0, S, or N-

A4, A2, A3, and A4 are each independently a hydrogen atom, 

an optionally hydroxyl-substituted alkyl group of 1 to 8 

carbon atoms, a functional group (1) represented by 

structural formula (1): 

—(X1-0)—R1 
m (l) 

wherein X1 is an alkylene group of 2 to 4 carbon 

atoms, R1 is a hydroxyalkyl group of 2 to 4 carbon atoms, 

and m is an integer of 1 to 4, provided that when m is an 

integer of 2 to 4, two or more occurrences of X1 may be the 

same or different, a functional group (2) represented by 

structural formula (2) : 

-(CH2^— C— O-(X2- C)J-R2 

O (2) 

wherein X2 is an alkylene group of 2 to 4 carbon 

atoms, R2 is a hydroxyalkyl group of 2 to 4 carbon atoms, p 

is 1 or 2, and q is an integer of 0 to 4, provided that 

when q is an integer of 2 to 4, two or more occurrences of 

X2 may be the same or different, or a functional group (3) 

represented by structural formula (3) : 

(X^O)—R3a 
-(CH2)r— C—N( 

0 (X3b-O^T-R3b 

wherein X3a and X3b are each independently an alkylene 

group of 2 to 4 carbon atoms, R3a and R3b are each 

independently a hydroxyalkyl group of 2 to 4 carbon atoms, 
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r is 1 or 2, s and t are each independently an integer of 0 

to 4, provided that when s is an integer of 2 to 4, two or 

more occurrences of X3a may be the same or different and 

when t is an integer of 2 to 4, two or more occurrences of 

5 X3b may be the same or different, provided that at least 

one of A2, A3, and A4 has at least one hydroxyl group and 

provided that when n is an integer of 2 to 5, two or more 

occurrences of A30- may be the same or different, or a salt 

thereof. 

10 

5. An ultraviolet-absorbing agent according to claim 

4 : 

wherein at least one of A2, A3, and A4 in structural formula 

(I) is the functional group (1), (2), or (3). 

15 

6. An ultraviolet-absorbing agent according to claim 

4 : 

wherein at least one of A2 and A3 in structural 

formula (I) is a hydrogen atom, a hydroxyl-substituted 

20 alkyl group of 1 to 8 carbon atoms, or the functional group 

(1) , (2) , or (3) . 

7. An ultraviolet-absorbing agent according to claim 

4, which is the benzylidene azolidine derivative 

25 represented by structural formula (II) : 
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O 

o (II) 

wherein n1 is an integer of 0 to 4, provided that when n' 

is an integer of 1 to 4, two or more occurrences of A3-0-

may be the same or different, or a salt thereof. 

8. An ultraviolet-absorbing agent according to claim 

4 : 

wherein the benzylidene azolidine derivative is a 

benzylidene hydantoin derivative represented by structural 

10 formula (III) : 

9. A composition for external use to skin, comprising 

the benzylidene azolidine derivative represented by 

15 structural formula (I) or salt thereof: 

5 

O 

II o (III). 

0 

II 
O (i) 
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wherein n is an integer of 1 to 5, A1 is 0, S, or N-A4, A2, 

A3, and A4 are each independently a hydrogen atom, an 

optionally hydroxyl-substituted alkyl group of 1 to 8 

carbon atoms, a functional group (1) represented by 

structural formula (1): 

-fx'-o)— R1 
m (ii 

wherein X1 is an alkylene group of 2 to 4 carbon atoms, R1 

is a hydroxyalkyl group of 2 to 4 carbon atoms, and m is an 

integer of 1 to 4, provided that when m is an integer of 2 

to 4, two or more occurrences of X1 may be the same or 

different, a functional group (2) represented by structural 

formula (2): 

—(CH2l— c- 0-(x2 - df— R2 

° (2) 
wherein X2 is an alkylene group of 2 to 4 carbon atoms, R2 

is a hydroxyalkyl group of 2 to 4 carbon atoms, p is 1 or 

2, and q is an integer of 0 to 4, provided that when q is 

an integer of 2 to 4, two or more occurrences of X2 may be 

the same or different, or a functional group (3) 

represented by structural formula (3) : 

Jx3a •€>)—R3a 
-(CH2)r— C-N 

0 (X^-OV-R35 
\ A (3) 

wherein X3a and X3b are each independently an alkylene group 

of 2 to 4 carbon atoms, R3a and R3b are each independently a 

hydroxyalkyl group of 2 to 4 carbon atoms, r is 1 or 2, s 
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and t are each independently an integer of 0 to 4, provided 

that when s is an integer of 2 to 4, two or more 

occurrences of X3a may be the same or different and when t 

is an integer of 2 to 4, two or more occurrences of X3b may 

be the same or different, provided that at least one of A2, 

A3, and A4 has at least one hydroxyl group and provided 

that when n is an integer of 2 to 5, two or more 

occurrences of A30- may be the same or different, or a salt 

thereof. 

10. A composition for external use to skin according 

to claim 9: 

wherein at least one of A2, A3, and A4 in structural 

formula (I) is the functional group (1) , (2.) , or (3) . 

11. A composition for external use to skin according 

to claim 9: 

wherein at least one of A2 and A3 in structural 

formula (I) is a hydrogen atom, a hydroxyl-substituted 

alkyl group of 1 to 8 carbon atoms, or the functional group 

(1) , (2) , or (3) . 

12. A composition for external use to skin according 

to claim 9, which is the benzylidene azolidine derivative 

represented by structural formula (II): 
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O 

A3—O—^ 
(A3-0^ 

cy~c H=<f-i 
y \ / I 4 j 

wherein n' is an integer of 0 to 4, provided that when n1 

is an integer of 1 to 4, two or more occurrences of A3-0-

may be the same or different, or a salt thereof. 

13. A composition for external use to skin according 

to claim 9: 

wherein the benzylidene azolidine derivative is a 

benzylidene hydantoin derivative represented by structural 

10 formula (III): 

5 

O 

(III) . 
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