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the treatment of paper and textiles, in particular by
Pat ent - 2- US-Ae“)Z,871, 2B3, as well as for their uses as
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in which:

- R! represents hydi:'ogen or methyl;

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

by reaction of at least one (meth)acrylate of formula:

ll

H,C = C-C-0-R? (II)
al

in which:

- R! has the abovementioned meaning; and
- R? represents a C,-C, alkyl group,
with a heterocyclic alcohol of formula:
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HN N-A-OH (III)
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in which A and B have the abovementioned meanings.
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 United States Patent



treatnment agents, and in the producti on of emnul sion paints.
. Et hyl-im dazol i done nethacrylate (EIOVM is mainly used in paints as a
wet - adhesi on pronoter. 5 The synthesis of ElI OM by '
transesterification has already fornmed the subject of a great many patents,
which differ fromone another in the natufe?of the catal yst used. Solid or
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however, that it might be possible to make the synthesis -
even easier to operate on an industrial scale if a liquid
15 catalyst offering the same advantages were to be provided
for this reaction.

European Patent Application EP-A-0,236,994
reports the use of sodium methoxide as catalyst of this
reaction but with the recommendation of not using it

20 because of its strong propensity to promote side
reactions (Michael addition, in particular). However, the
Applicant Company has now digcovered, surprisingly, that
this catalyst can be used very advantageously, giving
good results with respect to the EIOM yield and with

25 respect to the conversion of EIOH, without resulting in
the predicted disadvantage of promoting side reactions,
provided that it is introduced not in a single step
(usual conditions of use) at the beginning of the syn-
theesis but distributed throughout the synthesis.

30 . The subject of the present invention is thus the
process for the manufacture of a compound of formula (I),
as it has been defined above, in the presence of sodium
methoxide as catalyst, this process being characterized
in that the sodium methoxide is gradually introduced, as

35 a solution, throughout the synthesis.

In accordance with a particularly preferred
embodiment of the process according to the invention, a

. portion of the sodium methoxide is introduced at the
beginning of the synthesis and the remainder ':I.s intro-



<30 . The subject of the present invention is thus the process for
t he manufacture of a conpound of formula (1), as it has been defined above,
in the presence of sodi um net hoxi de as catal yst, this process being
characterized in that the sodi um nethoxide is gradually introduced, as 35
a solution, throughout the synthesis. In acgordance with a particularly
preferred enbodi nent of the process according to the invention, a portion
of the sodi um net hexede icontinuedeted o tihe begétivdny, ofthirbaghyathesie and
the remainder is [N - - 3. d Nt hLAUQUSH L fy.act
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5 x 10[err] and 1 x 10[err] nol, Pper np et erqcyclic al coﬁol of
formula (111). MhtFISRE iSrohasei BEFRRREL, iR Fenaradlyp&zogrced.

The amount of sodium methoxide used in implement-

10 ir}g the process according to the invention is generally
between 1 x 10™* and 2 x 10 mol, preferably 5 x 10™* and
1 x 10 mol, per mole of the heterbcyclic alcohol of
formula (III).

Mention may in particular be made, as examples of

15 reactants of formula (IX), of methyl, ethyl, n-propyl,
isopropyl, n-butyl and isobutyl acrylates and meth-
acrylates.

Mention may be made, as éxamples [sic] of
heterocyclic alcohol of formula (III), of EIOH.

20 The reaction of the process according to the
invention can be carried out in the presence of an excess
of one or other of the reactants. However, it is advis-
able for the (meth)acrylate of formula (II)/heterocyclic
alcohol of formula (IXII) molar ratio to be between 2 and

25 5 approximately, preferably between 2.5 and 3.5. By
carrying out the reaction with a large molar excess of
(meth)acrylate with respect to the heterocyclic alcohol,

' a solution of compound of formula (I) in the (meth)acryl-
ate is obtained, on conclusion of the reaction, which can

30 be used directly in certain applications, such as the
éroduction of paints and coatings or alternatively the
treatment of leather.

The reaction of the process according to the
invention is preferably carried out in the presence of at

35 least one polymerization inhibitor used, for example, in
the proportion of 30.0 to 1800 ppm, preferably of 600 to
1300 ppm, with respect to the heterocyclic alcohol of

- formula (III). Mention may in particular be made, as
examples of polymerization inhibitors which can be used,



15 reactants of formula (I1), of methyl, ethyl, n-propyl, isopropyl,
«n-butyl *and i sobutyl acrylates and neth- acrylates. Mention may be nade, as
exanpl es [sic] of heterocyclic al cohol of formula (111), of EICH 20

The reaction of the process according to the invention can be carried out
in the presence of an excess of one or other, of the reactants. However, it
Is advis- able for the (neth)acryl ate of fornul a (1'1')/ heterocyclic alcohol
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10 carried out by mixing the (meth)acrylate of formula (II)
and the heterocyclic alcohol of formula (III) and by
heating the reaction mixture generally to a temperature
of between 60 and 90°C approximately, preferably between -
70 and B85°C approximately, this temperature obviously

15 being dependent on the exact nature of the alcohol and of
the (meth)acrylate.

In the implementation of the process according to
the invention, it is advisable to wait for maximum
dehydration before adding the catalyst, so as to prevent

20 deactivation of the latter by the water. This result can
be achieved, for example, by heating the starting mixture
of (meth)acrylate of formula (IXI), of heterocyclic
alcohol of formula (III) and of polymerization inhibitors
at reflux while separating therefrom, by dissolution, the

25 azeotrope of (meth)acrylate and ‘of water when an
azeotrope of (meth)acrylate and of water is formed. At
this stage, after separation of the distillate, the
starting catalyst fraction is introduced into the hot
reaction mixture.

30 The duration of the reaction according to the
invention clearly depends on the reaction conditioms,
such as the temperature, the pressure and the amount of
catalyst used, but is generally between 5 and 10 hours
approximately. It clearly also depends on the nature of

35 the reactants employed.

The reaction mixture is thus heated at reflux until
the head temperature reaches the distillétion temperature
of the azeotrope of the (meth)acrylate and of the alcohol
of formula R,0H formed by the reaction, when an azeotrope



+-4- of phenothi azi ne, hydroqui none nethyl ether, di-tert- butyl catechol,
hydr oqui none, p- ani | i nophenol , para- phenyl enedi am ne and their

m xtures in all proportions. The reaction of the process according to the

i nven- 5 tion is preferably carried out under a pressure not exceeding

at nospheric pressure, for exanple a pressurg of between 0.3 and 1 bar. The
reaction i s advantageously carried out while bubbling air through, in order
to inprove the effecformembss of the stabilizers. It is 10 carried out by

m xing the (meth)acryl at E-‘r&r)]é BRAEIA (dldedd addih) i 1Q%¥=C' caf Areahae Of

formula (I11) and by heat! reaction m xture gen
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an azeotrope of (nmeth)acryla-te an water iIs formed. At this stage,
after separation qumepﬁeﬁ‘i’%&f‘és t#fe 0°C from ethyl acrylate. The

methacrylate of 1-(2-hydroxyethyl) imidazolidyl-2-one
[sic] is a white crystalline solid with a melting tem- -
perature of 47°C possessing the same solubility pro-

15 perties as the above acrylate. On conclusion of the
evaporation operation, the sclid crystalline product can
additionally be purified by filtration, then washing with
petroleum ether, and drying.

The compound (I) can also be isolated by partial

20 evaporation of the (meth)acrylate, then crystallization
at a sufficiently low temperature (preferably less than
or equal to 0°C) and for a sufficiently long period of
time (which can reach up to 15 hours), then filtration,
followed by the purification stages described above.

25 " Finally, a third method for isolating the com-
pound of formula (I) from the solution containing it
consigts in extrécting with water, followed by separating
by settling, concentrating the (meth)acrylate and purify-
ing by the stages described above.

30 The following Examples illustrate the invention

' without, however, limiting it. In these Examples, the
percentages are shown by weight, except when otherwise
indicated.

EXAMPLE 1 ,

35 1458 g of EIOE, 1823 g [sic] of phenothiazine
(PTZ) as stabilizer and 3827 g of methyl methacrylate
(MMA) are introduced into a S5 1litre jacketed glass
reactor equipped with a probe for measuring the tempera-
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starting catalyst fraction is introduced into the hot reaction mxture. 30
The *duration of the reaction according to.the invention clearly depends on
the reaction conditions, such as the tenperature, the pressure and the
anount of catalyst used, but is generally between 5 and 10 hours
approximately. It clearly also depends on&tre nature of 35 the reactants
enpl oyed. The reaction m xture is. thus heated at reflux until the head

t enperature rctthes dh¥agiahle Apesd (mapghanigpd Stimren,Ard rappaskedhe

(meth)acryl at 6 @ ébE1éheo2tbah Burdbuhted sy [ eréf ik fpat®d B¥alleThe
reaction, when an azeotrope 5.is fornmed. Th%bp%ssbbéé exc
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(et h) acryl at R hredd o iRl iRed okt t §olubiore ofe
conpound of f gfydt-éqiinoheéoiethglr @6hbrOfHOMEY) Uda, Mnerally in the 5

solid state: thus, the_acrylate of 1-(2-hydroxyethyl)- .im dazoli - 2-o0ne
[sic] is @white crystZPF eSuferte o Mg thy &’ﬁu?’é”b‘ﬁ%[gﬁ]/c,
which is sol ulbeiliwer poink contiilieonbubbliagonatr alncdudls, amdmander
condi trons n SenifeE A ffante af i reurRr ARGy B8 T8k MY 168 eng
from et hyl acrshetwatahosstdmoved bycazeotropic @ilstidlabiomhywirh MMA.
i m dazol i dyl - 2-one 2.12 g of sodium methoxide (MeONa), as a 1%
10 solution in methanol (MeOH), are then introduced into the
reactor in a single step. The remainder of the MeONa, as
a 1% solution in MeOH, i.e. 40.82 g, is introduced over
7 hours using a metering pump. The pressure is adjusted °
in order to maintain a 'temperatur‘e of 75°C in the
15 reactor. The withdrawal of the MMA/MeOH azeotrope is
regulated b)f a column-head set temperature egqual to that
of the boiling point of the azeotrope at the pressure
under consideration, plus 3°C. When the amount of meth-
anol v&i thdrawn corresponds to the expected amount, the
20 reaction is extended by 1 hour, until formation of MeOH
is no longer observed (column-head temperature measured
at total reflux = boiling temperature of MMA at the
pressure under consideration). ' |
After cooling, crude, solid-free EIOM is
25 recovered. ) .
The EIOM yield and the conversion of EIOH are
determined from analyéis by liquid phase chromatography
(HPLC) of the reaction crude, using the following equa-

tions: _
' _ (starting EIOH - f£inal EIOH)
Conversion of EXIOH C (%) starting ETOH x 100
_ Number of moles of EIOM formed
EToM yigld Y (%) = Jumber of moles of starting EIOH 100
30 The results are reported in the Table below,

which also includes the data and results of Comparative

Example 2.
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[sic] i.s a white crystalline solid with a nelting tem perature of 47[err]C
posé’essi ng the sane solubility pro- 15 perties as the above acrylate. On
concl usi on of the evaporation operation, the solid crystalline product can
additionally be purified by filtration, then washi ng with petrol eum et her,
and drying. The conmpound (1) can al so be—i Jol-at ed by partial 20

evaporation of the (neth)acrylate, then crystallization at a sufficiently
IowtemeraturWn or equal to 0C) and, for a
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filtration, foll owed I cation stages d&_‘s.crl

Finally,  a thirthatt ¢%rt§§o¥a@¥%g°§h%1}f6 igotnbrefurs rri'JPaa(F;ngF'Sm
the solution C%é?néﬂgthé BegEhalfg BfCkheagyhbBewtiish Water, followed by
separating by settTing, concentrating the (nmeth)acrylate and purify- ing by
t he stages described above. 30 The follow ng Exanples illustrate
the inventign without, however, limtingable lIn these Exanples, the

percent ages are shown by wei ght, except- when.otherw se indicated. EXAMPLE 1

35 1458 g of EICH, 1,823 g of phenot hi azi ne (PT2) as stabi lizer
and 3827 g of rfeTNyl rret nac Iate ?‘ée |?tsric&dggecqml tau +iire
j acket ed gl ass reactor ed w t h neasuri n t( nper a-
mixture obtained (% %) (%
MMA EIOH EIOM
1 (of the invention) 43.58 1.44 41.66 | 77 |95.9
2 (comparative) Not analysed: the mixture has
two phases, synonymous with a <50
convergsion of less than 50%




_-6- ture, a variable speed mechanical stirrer and a packed adi abatic col um
surnmounted by a refTux ratio head. The colum head is stabilized with a

Soﬁf/"eﬁfllllllmllllllﬂllﬂmngl Mare g?faﬂéLt etPgrbéﬁﬂvﬁé :ogi MVA Wﬁi le bubbl i n;hgi r

through*antl under edmced pressure, at a terperature of 75[err]C for 1 hour
and the water is renoved by azeotropic distillation with MVA. 2.12 g of
sodi um net hoxi de (MeONa), as a 1% 10  soELAIM8 n net hanol (MeOH), are
then introduced i gto the peecéds iEBra e ThinSt&Pburld € ok bektpodia t Be
MeONa, as a 1% sol utioE in MOH, i.e. 40.82 g, is introduced over 7 hours
using a netering pAFE* %he pressure is adjusted in order to maintain a
tenperature of 75[err]Cin the 15 reactor. The withdrawal of the MVA MeOH
azeotrope is regul ated by a col um-{iead setg tenperature equal to that of
the boiling point of the azeotrope pt the pnessure under consideration,
plus 3[err]C. Wen the anougtcaf Jo-pnol W hdrawn cor{Igsponds to the
expect ed anount, the 20 reactiop is extepged by 1 hour, until formation
of MeOH is no | onger observed (catbirm-head @ enperature neasured at total
reflux = boiling tenperature of MVA at the lpressure under consideration).
After cooling, crude, solid-free EIO® is 25 recovered. The EI OM
yield and the conversion of EICH are

in which:

5 - R' represents hydrogen or methyl;

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

by reaction of at least one (meth)acrylate of formula:

0
H,C = C-C-0-R? (I1)

rl

10 in which:
- R! has the abovementioned meaning; and
- R* represents a C,-C, alkyl group,
with a heterocyclic alcohol of formula:

B
HN/ \N-A-OH : (III)

in which A and B have the abovementioned meanings,

15 in the presence. of sodium methoxide as catalyst, .

‘ characterized in that the sodium methoxide is gradually' _
introduced, as a solution, throughout the synthesis.
2. Process according to Claim 1, characterized in
that a portion of the sodium methoxide 1s introduced at



determ ned fromanalysis by liquid phas.e chr omat ogr aphy (HPLC) of the
“reaction crude, using:the follow ng equa- tions: conversion of EICH C (% =

(stm EIOH) x 100 starting EIOH EIOMyield Y (% = Nunber
of *Illﬁllﬂummmlu d x 100 Nunber of noles of starting EIOH 30
The reslilts ate Yegorted in the Table bel ow, gwhi ch al so includes the data

and results of Conparative Exanple 2. -7- COVPARATI VE EXAMPLE 2 The sane
test as in Exanpl etle | BegeRRELGd ofexEodt sihthesls ahd hehdbcbinatAdet ySls i S

Beanpl e 0 ° o sopPipRata T 13 §raS et b TR S g
(%9 (%9 MVA " symitBiesistl OM 1 (of the invention) 43. 58 1.44
41.66 77 95.9 Z (conpaigiliobal accbifliiagakysedaikhe Metdlaetaag zedo in
phases, synonymous mth &  sos 1o welybe’’ Seflrasty 480 2% %y weight,
of sodium methoxide are introduced initially with respect
to the total amount of sodium methoxide employed.
4. Process according to one of Claims 1 to 3,
characterized in that a 1-30% by" weight sclution of

10 sodium methoxide in a solvent, such as methanol, is

introduced.
5. Process according to one of Claims 1 to 4,
characterized in that the sodium methoxide is used in an -
amount of 1 x 10™* to 2 x 10" mol, preferably of 5 x 10™*
i5 to 1 x 10" mol, per mole of the heterocyclic alcohol of
formula (III).
6. Process according to one of Claims 1 to 5,
characterized in that the reaction is carried out at a
temperature of between 60 and 90°C, preferably between 70
20 and 85°C.
7. Process according to one of Claims 1 to 6,
characterized in that a molar ratio of the (meth)acrylate
of formula (II) to the heterocyclic alcohol of formula
(III) 4is used which is between 2 and 5, preferably

25 between 2.5 and 3.5.

é. Process according to one of Claims 1 to 7,
characterized in that the reaction is carried out for a
'period of time of between 5 and 10 hours at a pressure
not exceeding atmospheric pressure.

30 9. Process according to one of Claims 1 to 8,
characterized in that the reaction is carried ocut in the
presence of at least one polymerization inhibitor chosen
from phenothiazine, hydroquinone methyl ether, di-tert-
butylcatechol, hydroquinone, p-anilinophenol, para-

35 phenylenediamine and their mixtures in all proportions.
10. Process according to Claim 9, characterized in
that the polymerization inhibitor or inhibitors is or are
used in the proportion of 300 to 1800 ppm, preferably of
600 to 1300 ppm, with respect to the heterocyclic alcohol
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CLAINB 1. Process for the manufacture of a conpound of formula: [err]

; i/mull(mlﬂlulnmj err] represents hydrogen or nethyl; - A and B each
|nd nt a straight or branched hydrocarbon chai n havi ng
from™2 fo chr bon "atons, by reaction of at |east one (neth)acrylate of
f or mul a: [err] 10 in mhrch - Rl err] has the abovenenti oned meani ng;
and - Rl err] represents a (Jerr]-Cerr] alkyl group, with a heterocyclic
al cohol of fornmula: [err] in which A and Bohave the abovenenti oned
meani ngs, 15 in the presence. of sodi um net hoxi de as catal yst,
characterized {f EBanuiBe (xAF)Um net hoxide is gradual ly introduced, as a
sol ution, throughout the synthesis. 2. Process according to Claiml,

characterized in that a portion of the sodium nmethoxide is introduced at
-9- the beginning of the synthesis and the renmainder is



4 ntroduced, continuously or in fractions, throughout the-synthesis. 3.
_Preceéss according to Claim 2, chara,ct»erlzed i.n 5 that 2 to 40% by wei ght,
preferably 4 to 20% by wei ght, of sodi-um nethoxide are introduced initially
with respect to the total anmount of sodi um nmet hoxi de enpl oyed. 4.

Process according to one of Cains 1 to013, characterized in that a 1-30%
by wei ght solution of 10 sodi um net hoxide in a solvent, -such as

met hanol, is introduced. 5. Pr oBBSTRBCToOrding to one of Clainms 1 to
4, characterized in that the sodium nethoxide is used in an anobunt of 1 X
10[err] to 2 x 10[err] rml preferably of 5 X 10[err] 15 to 1 x 10[err]
nmol , per nol EROCESS FOR JIHE M2 ; ! : : ONE_(METH) Pr ocess
accor di ng tom.ngalns 1 to 5, characterlzed in that the reaction is
carried out at a tenperature of between 60 and 90[err] C, preferably between
70 20 and 85[err]C 7. Process-attoruding to one of Clains 1 to 6,
characterized in thatppod@Es’ fox | enaf d&iﬁ;ﬁd&ﬂd’ﬁ@cbﬂ %ec%ﬂo%h@| 8£(11)

to the heteroc C|IC a{cohol of fornulagll!t vvhlcg etween 2 and
5, preferablyf 13t Y Fepchipns of ag east Wﬁcé’ggth REBYYRRG 6 one
of dains 1 fermuls EIEX Wt &l hieterbaycliie atadcholnofsfesmulad(Drr) for a

peri 00 of Ui Mg, Y P YEEl B0 W08 J0a1\GH ' Re Blof 84 25 4 ek} o € GEIHY-

terized in that the sodium methoxide is gradually intro-
duced, as a solution, throughout the synthesis:

0 B 0. . B
il / \ | /\
xzc-f-c-o-a-n\ NH HyC=C~C-0~R? HN  N-A-OH
rl ¢ 1'11 - N
I i
0 0
(1) _ (II) C o (IIX)

R* = hydrogen or methyl; A and B each independently
represent a straight or branched hydrocarbon chain having
from 2 to 5 carbon atoms; R®> = C,-C, alkyl group.
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that the reaction is carried out Ln-the presence of at |
-pol yneri zati-on inhibitor chosen f'r om phenot hi azi ne, hydr
ether, di-tert- butyl catechol, hydr oqui none, p-anili
35 phenyl enedi ami ne and their mxt uressin all proporti
Process according to Claim9, characterized in that the
i nhibitor or imhidwmexts is or are used in the-proportion o
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of fornmula (I
removed by evaporation, so as to igolate the compound of
formula (I} f£rom the reaction mixture,

S solid state: thus,

generally in the
the acrylate of 1-(2-hydroxyethyl) -
imidazolidyl-2-one [gic] is a white crystalline golid
with a melting temperature of 43°C, which is soluble
under cold conditions in ketones, alcohols,
hydrocarbons and water and which are

10 under cold conditions

aromatic
{8ic] insoluble
in saturated hydroc’:afbons,
which precipitates .at 0°C £from ethyl acrylate.
methacrylate of

and
The
1-(2-hydroxyethyl) imida.zlolidyl -2-one
{sic] is a white crystalline solid with a melting tem- -
perature of 47°C posseasing the same solubility pro-

15 perties as the above acrylate.” On conclusion of the

evaporation operation, the solid crystalline product can
additionally be purified by filtration, then wash:.ng with
petroleum ether, and drying.

The compound (I) can aleo be isolated by partial

. 20 evaporation of the ':(_met:h) acrylate, then crystallization

at a sufficiently low temperature (preferably less than

or equal to 0°C) and for a suf_ficiently long period of

time (which can reach up to 15 hours); then filtrationm,

followed by the purification stages described above.

25 *  Finally, a third method for igolating the com-
pound of formula (I) from the solution containing it
consistse in extracting with water, followed by separating
by settling, concentrating the (meth)acrylate and purify-
ing by the stages described above.

. The following Examples illustrate the invention
without, however, limiting it.
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In these Examples, the
percentages are shown by weight, except when otherwisge
indicated.

EXAMPLE 1

35 1458 g of EIOH, 1,823 g of phenothiazine
(PTZ) a8 stabilizer and 3827 g of methyl methacrylate

(¥Ma) are introduced into a S5 1litre jacketed glass

reactor equipped with a probe for measuring the tempera-




