tPRCQES% FOR THE PREPARATI ON OF ALKYLI M DAZOLI DONE (NETH)ACRYLATES%WW?S~7
present invention relates to a process for the manufacture of a conpgwsd of

formula: [err] 5 in which: - [err] represents hydrogen or nethyl; and -
A and B each independently represent a straight- or branched-chain al kyl ene
group having from2 to 5 carbon atons. 10 These conpounds of
formula (I) are known for their role jn_the formati on of polyners useful
as coat- ings and adhesives, for the treatnment of paper and textiles, in
particular by Unlted States Patent US-A-2 871 223 as mell as for their
uses as | eat her BRQCESE; FQR IHE RRERARATION MLEg & FPONE enul si on
paints. Ethylim dazolidone netha X g S nalnly used as

wet - adhesi on pronoter. The abovenentioned United States Patent US-A-
2,871, 223 describes the preparation of EIOM by reaction 20 of
1- (2- hydr oxyet hyl ) i nThazpriegentornimverdtion welates htoaer \phimctess| borde.

EIOM i's, hovgyer,,coRYeRLtangt' ¥ BLEPALEE BY formula:

A
/ \
H,C=C-C~0O-A-N NH (1)
| \ /
0 c
I
0

5 in which:
' - R' represents hydrogen or methyl; and
- A and B each independently represent a straight- or
branched-chain alkylene group having from 2 to 5
carbon atoms.

10 These compounds of formula (I) are known for
their role in the formation of polymers useful as coat-
ings and adhesives, for the treatment of paper and
textiles, in particular by TUnited States Patent
US-A-2,871,223, as well as for their uses as leather

15 treatment agents, and in the production of emulsion
paints. Ethylimidazolidone methacrylate (EIOM) is mainly
used as wet-adhesion promoter.

. The abovementioned United States Patent US-A-
2,871,223 describes the preparation of EIOM by reaction

20 of 1-(2-hydroxyethyl)imidazolid-2-one (HEIO) with meth-
acryloyl chloride.

EIOM is, however, conventionally prepared by
transesterification. Thus, European Patent Applications
EP-A-0,236,994, EP-A-0,433,135, EP-A-0,453,638, EP-A-

25 0,571,851 and EP-A-0,619,309 and French Patent Applica-
tion No. 94-13848 of 18 November 1994, in the name of the
Applicant Company, describe the preparation of a compound
of the formula (I) defined above, by reaction of at least
one (meth)acrylate of formula (IV):



.transesterification. Thus, European Patent Applications EP-A-0, 236, 994,

EP- A- 0, 433, 135, EP-A-0, 453,638, EP-A- 25 0,571,851 and EP-A-0,619, 309 and
French Patent Applica- tion No. 94-13848 of 18 Novenber 1994, in the nane
of the Applicant Conpany, describe the preparation of a conpound of the
formula (1) defined above, by reaction of at |east one (neth)acryl ate of
formula (IV): -2- [err] in which: - 2 ferr] repreSents Hor [err]; and -
[err] represents a [err] al kyl group, with a heterocyclic al cohol of
formula (111): [err] 5 in\Mth A and B have the abovenentioned neani ngs
In the presence of various qatalysts or catalytic systens. These various
transesterification pr q:sﬁ%_r_ t in a product of romula (1) bein
obtained in a 10 form%@m o %”fs&?ﬁnitabl e only for CéF{’gl n appl i éationg.

o

in which:

- R' represents H or CH,; and

- R? represents a C,-C, alkyl group,

with a heterocyclic alcohol of formula (III):

B
/ N\

HN N-A-OH (IIX)
\/
Cc
|

o

5 in which A and B have the abovementioned meanings,
in the presence of various catalysts or catalytic
systems.
These various transesterification processes
result in a product of formula (I) being obtained in a
10 form which is suitable only for certain applicatioms.
This is in particular the case with EIOM, which is
obtained in the form of a sclution in methyl methacrylate
(MMa) .
‘The Applicant Company has now discovered that the
15 reaction of the alcohol (III) with (meth) acrylic
anhydride makes it possible to obtain, after hydrolysis
of the (meth)acrylic anhydride introduced in excess in
relation to the alcohol (III), a compound of formula (I)
in solution in (meth)acrylic acid and water, which is
20 suitable for new applications.
The subject of the present invention is therefore
a process for the manufacture of a compound of the
formula (I) as defined above, characterized in that an
anhydride of formula (II):



_This is in particular the case with EIOM which is obtained in the form of
a solution in nethyl nethacrylate (MVA). The Applicant Conpany has now

di scovered that the 15 reaction of the alcohol (I1l) with (meth) acrylic
anhydride nakes it possible to obtain, after hydrolysis of the
(meth)acrylic anhydride introduced in_excess in relation to the al cohol
(I'11), a compound of formula (1) in solUtion in (neth)acrylic acid and

wat er, which is 20 suitable foE_ new applications. The subject of the
present invention is thereforB a @rocess for the manufacture of a conpound
of the formula (1) as definedlabgve, characterized in that an anhydride of

formula (I1): -3- [errHaffiCnBich [err] is as defined above, is reacted
with a heterocyclic alcohol of the formula (I11), also as defined above.
The above reaction can be carri e/aoout in the (II)
H,C=C-C
2\
R o)

in which R is as defined above,
is reacted with a heterocyclic alcohol of the formula
(III), also as defined above. .
The above reaction can be carried out in the
5 presence of at least one esterification catalyst. Mention
may be made, as esterification catalysts, of, for
example, Bronsted acids, such as sulphuric acid, alkyl-
and arylsulphonic acids or acidic resins containing
sulphonic acid groups; Lewis acids, such as boron tri-
10 fluoride or =zinc chloride; or alternatively basic
catalysts, such as tertiary amines, for example
triethylamine or 1l-methylimidazole; as well as the
supported forms of these catalysts on solid supports, for
example on alumina, active charcoal, silica, acidic
15 resin, and the like. |
The amount of catalyst(s) used for the implemen-
tation of the process according to the invention is
generdlly approximately between 0.1 and 15% on a molar
basis, preferably approximately between 0.5 and 5% on a
20 molar basis, with respect to the alcohol (III).
The reaction of the process according to the
invention is advantageously carried out with an anhydride
(II) /heterocyclic alcohol (IIX) molar ratio generally
approximately between 1.2 and 10, and preferably between
25 1.5 and 3. )
Moreover, this reaction is preferably carried out
while bubbling air through in the presence of .t least
one polymerization inhibitor used, for example, in the
proportion of 0.01 to 0.35% by weight with respect to the
30 weight of the reaction charge. Mention may be made, as
examples of polymerization inhibitors which can be used,



.5 presence of at |east one esterification catalyst. Mention nmay be made,
as esterification catalysts, of, for exanple, [err] acids, such as
sul phuric acid, alkyl- and aryl sul phonic acids or acidic resins containing
sul phoni c acid groups; Lew s acids, such as boron tri- 10 fluoride or
zinc chloride; or alternatively basic catalysts, such as tertiary
am nes, for exanple triethylamne or-lnmethylimdazole; as well as the
supported fornms of these catalysts on solid supports, for exanple on
al um na, acti o€, cirapessicuinki phenatihfiazike, hydrogquinene mendmetdylThe

amount of cat glyst(9), su_%ﬁdtfe%-weyw?&fa?&es@i,i 89a2bghiRoRs 98:%&%-
according to the itnventjion 1s generally approxi telx between 0.1 and 15%
on a nol ar baghenyperediamine and Sheid é!‘?‘tb‘é'ﬁﬁggﬂ 8ll BROPeSELORe: 20

nol ardbasi s, wWith resprét iéadtioml arieirdibhl ) toTheheeaivextiadn t Ha process
according.to the._ in tion is;advantaqge Le | ydri de
(rry/ heters'ocyglelngrg?(ggh%?rﬂ?q )°urfolr$'§r g'r gtg;,; gﬁgg{a‘%gl ?fl%lé%)t%%]nﬁ]e y bet ween
1.2 and 10, add@0pFef andbryre mantdrularly) betyggn330)\andodRrC, 188 ateact i on

i s preferablyagabbpRerdt phédsurdbbITHY AurathbAUBEi Nthée feRage of at
| east according to the invention, which obviously dépends on
the reaction conditions, such as the temperature and the
10 amount of catalyst(s) used, as well as on the nature of
the reactants used, is generally approximately between 2
and 15 hours.

After the reaction, the excess (meth}acrylic
anhydride is hydrolysed to {(meth)acrylic acid by addition

15 of water and heating between 25 and 70°C, and preferably
between 30 and 50°C, in order to obtain the compound (I)
in solution in water and (meth)acrylic acid.

The hydrolysis can be monitored by quantitative
potentiometric determination of the {(meth)acrylic acid

20 formed; it generally lasts from 3 to 10 hours.

The following examples illustrate the invention
without, however, limiting it. In these examples, the
percentages are indicated by weight, except when other-
wise indicated.

25 Example 1

Stage 1 .
' 178.1 g of methacrylic anhydride, 99.71 g of
HEIO, 0.77 g of 2,6-di-tert-butyl-para-cresol and 0.075
g of hydrogquinone monomethyl ether as stabilizers and
30 2.9 g of l-methylimidazole as catalyst are introduced
into a jacketed glass reactor equipped with a probe for
measuring the temperature (in the vessel contents), with
a variable-speed mechanical stirrer of the anchor type
and with a dip tube for introducing air.
35 The, mixture is brought to 50°C while air is
bubbled through at atmospheric pressure.
The reaction is monitored by thin layer chroma-



. one polymerization inhibitor used, for exanple, in the proportion of 0.01
to 0.35% by weight with respect to the 30 weight of the reaction charge.
Mention may be nade, as exanpl es of polynerization inhibitors which can be
used, -4- of, in particular, phenothiazine, hydroqui none nononet hyl
ether, 2,6-di-tert-butyl-para-cresol,. Rydroqui none, para- phenyl enedi am ne
and their mxtures in all proportions. The reaction according to the

i nvention i stégrafgnermd \durationd ofUthat réaé€imer bé 8 chafrdaet ween 20 and
[err], and nore particularly between 30 and [err], and at atnospheric
pressure. The duration of the reaction according to the invention, which
obvi ously dePkagi® 3n the reaction conditions, such as the tenperature and

oact ANt s Usple. L5, oo oLy DT e e A Potrer A t er
the reacti on,gy?’ﬁ%f’ég% N ('r% ‘%@’%"i &< f%r fsgg(apg%ﬁyg r SOVEEA f‘gé
(et h) achyl | amount &f wakixn iintrodluced heing 8fdgheati ng bet ween 25 and
[err], and preferablyphig stage is monitored by quantitative potentio-
metric determination of the methacrylic acid formed.
A product is thus obtained which is provided in
the form of a clear, slightly yellow liquid having the
10 following composition:
EIOM .ivccrrnceressssarsosssnssessssanecees 31.5%
Methacrylic acid (MAA) ....ccocesveeesse 32%
Water ...cceevvrecvencsnssnssasacsnccssss 20%
HEIO ..vecvceescscsessonnsannssannscnssss 0.3%
15 2,6-Di-tert-butyl-para-cresol .......... 2500 ppm
The conversion of the HEIO, the EIOM yield and
the selectivity for EIOM are determined by the following
equations from the analysis, by HPLC liquid phase chroma-
tography, of the crude reaction mixture.

20 Conversion of the HEIO (%)

Nu@ber of moles of HEIO converted

C = x 100
Number of moles of starting HEIO

EIOM yield (%)

25 Number of moles of EIOM formed
Y = x 100
Number of moles of starting EEIO

Selectivity for EIOM (%)

Number of moles of EIOM formed
30 S = x 100
Number of moles of HEIO converted

Example 2 .
Example 1 was repeated, except that the reaction



. between 30 and [err], in order to obtain the conmpound (lI) in solution in
wat er and (nmeth)acrylic acid. The hydrolysis can be nonitored by
guantitative potentionetric determ nation of the (meth)acrylic acid 20
fornmed; it generally lasts from3 to 10 hours. The foll owi ng exanpl es
illustrate the invention w thout, however, limting it. In these exanples,
the percentages are indicated by weight g Qxcept when- ot her- w se i ndicated.
25 Exanple 1 Stage 1 178.1 g of nethacryllc anhydride, 99.71 g of HEIQ
0.77 g of 2 @fdstagétmbuul ch#rded %‘&Q‘ aadwchzacomaa&it hyglE LTk £0

nmononet hyl hh{ as stabiljizers and 3 g of 1- nethillnldazo e as
catal yst ar "BHt¢oB8iRG Pnif g ?QCRB?%ﬂtBFﬁéénFeaétBFaP& AEB&d with a probe
for measuring the terperdéstbtsidE tdie (RBW caTRLQA Dt Wh:-bhﬁi en in

vari abl e- spe ica stlrrer of the anchor type and with a dip tube
for |ntroducgﬁ ngcgf 3§ i The m xture is brought to [err] while air

i s bubbl ed through at at nospheric pressure. The reaction is nonitored by
thin |l ayer chroma-



-5- tography. The duration of the reaction is 5 hours. Stage 2 The excess
nmet hacrylic anhydride is then hydrolysed to nethacrylic acid at [err]
for 7 hours, the 5 anmount of water introduced being 96 g. This stage is
moni tored by quantitative potentio- nmetricedgeterm nation of the nmethacrylic
acid forned. A product is thus obtained which is provided in the formof a
clear, slightly yellow liquid having the 10 follow ng conposition: 15

2,6-Di-tert-butwl -para-crepol{..}.... ... 2500 ppm The conversi on of the
HEI O, the EIOM yWield and the fel ¢ctivity for EIOM are determ ned by the
foll ow ng equatioas;fron1th%‘1i§lysis, by HPLC liquid phase chroma-
tography, of thg crude reagta pm i xture. 20 Conversion of the HEIO (%
[err] EIOMyield (9 [err]|Selecfivity for EIOM (% '
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[err] Exanple 2 Exanple 1 was repeated, except that the reaction of
Stage 1 was carried out at [err] w thout catal yst and while usmg 0.18 g of

phenot hi azine as stabilizer. The results of the tests carri out are qiven
in the table bel ow. [err] - 8 - CLAINS 1. PerH““H“IH“ﬂ"I I
manuf acture of a conpound of fornula: .[grL] in which:
CLATIMS
1. Proceass for the manufacture of a compound of
formula:
rY B
/ \
HZ C=C-C-0~A-N NH (1)
\ /
C
|
o]
in which:
5 - R' represents hydrogen or methyl; and

- A and B each independently represent a straight- or
branched-chain alkylene group having from 2 to 5
carbon atoms,

characterized in that an anhydride of formula (II):

R o
V/4

o (I1)

10 in which R! ig as defined above,
is reacted with a heterocyc:!.ic alcohol of formula (III):
‘ B

o N-a OH
-A- III
\ / - {1III)
c
!
o

in which A and B have the abovementioned meanings.
2. Process according to Claim 1, characterized in
that the reaction is carried out in the presence of at
15 1least one esterification catalyst chosen in particular
from Brénsted acids, such as sulphuric acid, alkyl- and
arylsulphonic acids or acidic resine containing sulphonic
acid groups; Lewis acids, such as boron trifluoride or
zinc chloride; or alternatively basic catalysts, such as



5 - [err] represents hydrogen or nethyl; and - A and B each _
i ndependently represent a straight- or branched-chai n-al kyl ene ‘group having

from2 to 5 carbon atons, characterized in that an anh
(Ir): [err] 10 in whi ch [err] is as defined above, E H Il
aves

het erocyclic al cohol of forrmula (111): [err] in whi ch

abovenenti oned neani ngs. 2. Processg accordi ng td daimi,

characterized in that the reaction is carried out in the presence of at 15
| east one ESthtiaeﬁtaﬁﬂn%EtaEﬁicj Ifﬁf‘***i**ﬁﬁef59”1L§5%LV2§'ﬂi
such as sul phutiic_acid, a nd aryl su oni ¢ acids or acidic_resi

cont ai ni ng sﬁ?ﬁﬁ%ﬁ? aC|%Bg m%g eacPURPoEteR Lomwd ot r thesgsri de or

zinc chIorideatalyatsennatsb&hﬁ bﬂ@ppoﬁﬁéalyﬁhs efHBP1as on aQumaggglaLy
am nes, for gEebbechLlebly! afiftcq’ of el JJfydazole: as vell as the

supported fornms o
3. Process according to Claim 2, characterized in

that the catalyst or catalysts is/are introduced in the
proportion of 0.1 to 15% on a molar basis with respect to
the alcohol (III), in particular in the proportion of 0.5
to 5% on a molar basis with respect to the alcohol (IXI).
10 4. Process according to one of Claims 1 to 3,
characterized in that the reactants are used in an
anhydride (II)/alcohol (III) molar ratio of between 1.2
and 10, and preferably between 1.5 and 3.
5. Process according to one of Claims 1 to 4,
15 characterized in that the reaction is carried out in the
presence of at least one polymerization inhibitor used in
particular in the proportion of 0.01 to 0.35% by weight
with respect to the weight of the reaction charge.
6. Process according to Claim 5, characterized in
20 that the polymerization inhibitor ' is chosen from
phenothiazine, hydroquinone monomethyl ether, 2,6-di-
tert-butyl-para-cresol, hydroquinone, para-phenylene-
diamine and their mixtures in all proportionms.
7. Process according to one of Claims 1 to 6,
25 characterized in that the reaction is carried out at a
temperature of between 20 and 120°C, in particular
between 30 and 90°C.
8. Process according to one of Claims 1 to 7,
characterized in that the reaction is carried out for a
30 duration of 2 to 15 hours. : .
9. Process according to one of Claims 1 to 8,
characterized in that, after the reaction, the excess
(meth) acrylic anhydride is hydrolysed to (meth)acrylic
acid by addition of water and heating between 25 and
35 70°C, preferably between 30 and 50°C, in order to obtain
the compound (I) in solution in water and (meth)acrylic
acid.



.catal ysts on solid supports, for exanple on alum na, active charcoal,
silica or acidic resin. 5 3. Process according to Caim 2,
characterized in that the catalyst or catalysts is/are introduced in the
proportion of 0.1 to 15% on a nolar basis with respect to the al cohol
(Ir1), in particular in the proportion of 0.5 to 5% on a nolar basis wth
respect to the alcohol (Ill). 10 4. - 10 - Process according to one of
Clains 1 to 3, characterized in that the reactants are used in an

anhydri de (1D)./ al cormdoc(ddd Jacdrdingt to cladet vieenchaaetdrifedanh
preferably ?%Q C f ains 1
to 4, 15 %Eﬁract eri H%ih e ‘:éarrxlé'agl%?)bn§ %S%S{A%t{lg’éi uétm}:aﬁ%t hlg
presence of h@¥Beast one pol yneri zatl on inhibitor used in particular in the
proportion of 0.01 to 0.35% by weight with respect to the weight of the
reacti on charge. 6. Process according to Caimb5, characterized in 20
that the polynerization inhibitor is chosen from phenot hi azi ne

hydr oqui none nononethyl ether, 2,6-di- tert-butyl- lmnﬁﬂﬂ“““m“l“l
hydr oqui none, para-phenyl ene- diam ne and their m xtu

proportions. 7. Process according to one of C aind 1°to 6 25
characterized in that the reaction is carried out at a



.tenperature of between 20 and [err], in particular between 30 and [err]. 8.
Process according to one of Clains 1 to 7, characterized in that the
reaction is carried out for a 30 duration of 2 to 15 hours. 9.

Process according to one of Clains 1 to 8, characterized in that, after the
reaction, the excess (nmeth)acrylic anhytride is hydrolysed to (neth)acrylic

‘acid by addition of water and heating between 25 and- 35 [err], preferably
between 30 and [err], in order to obtain the conpound (1) in solution in
wat er and (nmeth)acrylic acid. - 1ABSTRACT Process according to Caim

9, characterized in that the hydrolysis_ is_carried for a duration of 3 to
10 hours.
PROCESS FOR THE PREPARATION OF ALKYLIMIDAZOLIDONE

¢ (METH) ACRYLATES

To obtain a compound of formula (I), an anhydride
(II) is reacted with a heterocyclic alcohol (III). After
the reaction, the excess (meth)acrylic anhydride can be
hydrolysed to (meth)acrylic acid by addition of water and
heating between 25 and 70°C, preferably between 30 and
50°C, in order to obtain the compound (I) in solution in
water and (meth)acrylic acid.

S
Rl B Hzc=c-c// B
| /\ \ /\
Hz C—C-C-O-A-N NH 0 HN N- A OH
\/ / \ /
o r: \ o é
(1) - (II) (III)

R' = H or CH;; A and B each independently represent a
straight- or branched-chain C,-C; alkylene, group.



