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PF 55774 lchﬁ§TaTl4ytic met hods for the production of (neth)acrylates from
N- hydr oxyal kyl ated am des Description 5 The present invention relates to
a process for catalytically preparing (meth)acryl ates.of :

N- hydr oxyal k Iated %md s and to the use thereof t acr lic esters are
prepar ed usFRVYP Betheds farhs Ef&ﬁ“%'@f‘@?tj %tbacry@%e%ﬁor% ngrawv faed 10 acid or
transest erigmidst i on of other (nmeth)acrylic esters with alcohols in the
presence of strong acids or strong bases. It is generally therefore often
| npossible to sel ectively prepare acid- or base-sensitive (neth)acrylic
esters by &FSEERUNi fication or transesterification. 15 Ureido al cohols in
t he conbext of the present docurrent are those conpounds which have at

anal ogous! y o %e"N”"Q"“ r%esglfﬁ% AR APt tetes o
?&ehq WH%a{Rﬂ‘l?% eﬁ‘é?@""é@ | east one Z' - (C—O) N- group and

docunent a
at | east one hydroxyl group (-OH), in which the hydroxyl group S joi ned

to the nitr
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parti cul ar Istronghatiti®ocsipmgdiasehdt is gansrabynthersfarh olﬁasenpasstbﬁmtome@émm of

(et h) acrylpeép%fe §é|§-eorrl%§8-fsbﬁ§l§\/e h@t@sw&)&aeﬂsrb aan'\és@ém.eéuo%ﬁoradd' tion, are
to be expei See for exanple ZY page 3, line 47 if. EP-A
236 994 de r@pﬁ%%r AP Hr eparation of ureido (meth)acryl ates by
transesterifying (neth)acrylate in the presence of titanium al koxides or

1, 3-di gqgr bQJFéfHo%fb%ha&ﬂ'ﬁth@fcontTekiémhél eséhtl doRind i arért%leorrﬁa'oDﬁds which

di sadvant f t -
Genait 1 ve. A 8 &OStane SRR erbiie 208t s aE TR B OHT ¢ 1 nces of the
cat al yst's Anploghushahydroxyalkytatest ardiges i WElcgemﬁaofam/pq@@etytmmmam @A whi ch

fol | ows, ambskhSrRbORE whigl RatlathSast @ﬁ@z@-@bi@pm iodp Bh@@ﬂﬁebsﬂdﬁe%y@lﬂﬁ&l y and
I nconveni ent y ‘nmeans of

an aqueousg é‘&ﬁbr}gﬁi’uﬂ" V%ma‘?a'?ydf F%PHH{?JP'”&‘@E%t"&d’[}é%@ﬁ?{ﬁ&%’& be dri ed.

JP-A 620 183 50 aNdo®Pp And 2! is7dsfinad ag isfed belewt he reacti on of

(meth)acrylates with
. Such ureido alcohols and N-hydroxyalkylated amides hydrolyze extremely readily
under the influence of acid or base. In addition, particularly in the case of the reaction
with base in the presence of (meth)acrylate, side reactions, for example in a Michael
25 addition, are o be expected; see, for example, EP-A1 236 994, page 3, line 47 ff.

EP-A1 236 994 describes the preparation of ureido (meth)acrylates by transesterifying
(meth)acrylate in the presence of fitanium alkoxides or 1,3-dicarbonyl chelates of
titanium, zirconium, iren or zinc. '

30 | |
A disadvantage of these compounds is that the metal compounds are moisture-
sensitive and are therefore deactivated readily. In addition, traces of the catalysts
which remain in the product influence any polymerization which follows, and therefore
have to be removed from the product in a costly and inconvenient manner: Such a

35 removal is usually carried out by means of an aqueous scrubbing, so that the product
subseguently has to be dried.

JP-A 62-185 059 and JP-A 62-175 448 describe the reaction of (meth)acrylates with
. alkylamino aicohols in the presence of alkali metal carbonates. JP-A 62-230 755
40 describes the reaction of (meth)acrylates with alkylamino alcohols in the presence of
atkali metal phasphates.
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al kyl am nc!:%?"?gr‘liol S in the presence of alkali nmetal carbonates. JP-A 62-230
755 40 describes the reaction of (neth)acrylates with al kyl am no al cohol s
in the presence of alkali nmetal phosphates. PF 55774 2 The disclosure is
~restricted_ to_al kyl- and dial kyl am no al cohol s and does not conprise any
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di scl oses anyenfpmegiianahi weidokicohels doNthyetdxyalkylyedtapsidésy reaction of ureido

5 alcohols with (nmeth)acryloyl chloride. The use of (rret h) acryl oyl chloride
inthe re Scr bedleadstos t formation to jts high
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react ince relea n is remved fromthe reaction
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carbanoyls are involved and thus constitute a different reaction system
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N-hydr oxyal k

nvent 1 on Pel Ui et Bpliponate e Aol Blb BB b die P °°°

N- hydr oxy &¢adjipaeadiilriintas aectaldeeydsr &stisaddantrempithispirecaseacthaitisyl in hi gh
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A o e e S
be suppressed- hNﬁQXVaMPﬁW'dﬁ%%@Q &Rl d al so be easily rem)vabl e and not
resul t |n any further aftertreatnents, for exanple in the formof workup

st ebs. of 1f 1) oBAGLIRA REASHE!vartSdRSeRRLERlrl 1R EKA Y, o process for

preparlng tes of , 1n_which cyclic
N- hydr oxy énakstégrg@d gﬁz;ﬂ@@ﬂt@ﬂ}) W|th (meth)acryllc acnd/esters Here too, a different

reaction system is involved than the ureido alcohols and N- -hydroxyalkylated amides
25  ftreated here. '

It is an object of the present invention to provide a further process, by which
(meth)acrylates of N-hydroxyalkylated amides can be prepared from simple reactants
in high conversions and high purities. The synthesis should proceed under mild

30 conditions, so that products result which have a low color number and high purity. In
particular, the content of poly(meth)acrylated products should be suppressed. Any
catalyst needed should also be easily removable and not result in any further
aftertreatments, for example in the form of workup steps, of the reaction product.

35 The object is achieved by a process for preparing {meth)acrylates of N-
hydroxyalkylated amides, in which cyclic N-hydroxyalkylated amides (C)
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O Z1- N-R? RB-B5MAPF 55774 3 or open-chain N-hydroxyal kyl ated anides (0) O
2 R~Z1 NR-OH 14 R 5 where Z' is oxygen, sulfur, unsubstituted or
substituted phosphorus or un- or nonosubstituted nitrogen (NNR), 10 Rl and
R2 are each independently C2-C20-al kyl erffe, C5-Cl12-cycl oal kyl ene, C6-Cl12-
aryl ene, oror GRercRidsinNdyldeonyaikpiatedramities(@®y one or nore oxygen and/or sul fur
atonms and/or one or nore substituted or unsubstituted im no groups and/or
by one or nore cloalkyl, -(CO-, -QCOO, -(NH(COO, -OCO(NH)-
-QCO- or -(CO groups where the radicals nentioned may each be
substituted a RFkyI aryl oxy, al kyloxy, 15 heteroatons and/or

het erocycl es, "@r O—| Oi-la group of the fornmula -[X;I1k-H R3, R4 and RS
are each i ndependentdy hydrogen, Cl1L - Cl18-al kyl, or C2 - Cl8-alkyl, C - 20
C18- al kenyl, C6 - 2-aryl, C5 - Cl2-cycloal kyl which are each optionally
interrupted by one or nore oxygen and/or sulfur atons and/or one or nore
substit te unsubstituted imno groups, or a five- to six-nenbered
heterocycl e%gﬁn ng oxygen, nitrogen and/or sulfur atonms, where the

radi cals nentioned may each be substituted by aryl, alkyl, aryl oxy,

al kyl oxy, méﬁsemgé@rmlf@ﬂdhwbshate@rmmsétmed 9n@lsdﬂ%rw ﬁomun@dmma@d _

t oget her fg\ {BQEH(N\% to twel ve-nenbered ring, with the proviso that, in
the case tha R5 is only unsubstituted C1 - Cl18-al kyl, C6 -
Cl2-aryl or - Cl2-cycloalkyl, 30 k is a nunber from1 to 50 and X; for

e:aa 2 |C'1 g %} R @n& Riaye e&tﬂﬁﬁ@éﬁbﬁﬂéhtw @ﬁcz%@!l@@r@dcé-mmychﬁll@relhum@tm-
- OH2- CH( NH ”ECEPC%? %(J{;‘%ﬂ% gldafe % °6ygeq%3$%tW6
- C(CHR) 2 capd/gr one or more substitu ed or unsubs ituted imino groups and/or by one or more’
cycloalky! -(CO)-, -O(COYO-, -(NH)}CO)O-, -O(CO)(NH)-, -O(CO)- or (CO)YO- groups,
where the radicals mentioned may each be substituted by aryl, alkyl, aryloxy, alkyloxy,
15  heteroatoms and/or heterocycles, or

R*OH is a group of the formula -[X}-H,

R® R* and R® are each independently hydrogen, C, — Cyg-alkyl, or C, - Cyg-alky!, C; —
20 Csgalkenyl, Cg — Cyz-aryl, Cs — Cqp-cycloalkyl which are each optionally interrupted by

one or more oxygén and/or sulfur atoms and/or one or more substituted or

unsubstituted imino groups, or a five- to six-membered heterocycie having oxygen,

nitfrogen and/or sulfur atoms, where the radicals mentioned may each be substituted by

aryl, alkyl, aryloxy, alkyloxy, heteroatoms and/or heterocycles, and R® and R® may also
25  together form a five- to twelve-membered ring,

with the proviso that, in the case that Z' = O, R’ is only unsubstituted C, - Cig-alkyl, Cg
— Cyzaryl or Cy — C4-cycloalkyl,

30 k is a number from 1 to 50 and

X;  foreachi= 1to k may independently be selected from the group of -CH,-CHx-O-,
—CHZ—CHZ—N(H)-, -CH4-CH2-CHo~N(H)-, -CH2-CH(NH,)-, -CH-CH(NHCHO)-, |
“CH,-CH(CHs3)-0-, -CH(CH;)-CH2-0O-, -CH;-C(CH;)-0O-, -C(CH3)2-CH2-0-,

35  «CHs-CHy-CHy-O-, -CH5-CHy-CH,-CH-O-, -CH,-CHVIN-O-, -CHVin-CHx-0-,
-CH,-CHPh-O- and -CHPh-CH,-O- where Ph is phenyl and Vin is vinyi,



35 -042-042?%5?7(%, - CH2- CH2- CH2- CH2- O, - CH2-CHVin-O-, -CHVi n- CH2-0-,
" - CH2- CHPh-0- and -CHPh-CH2-O where Ph is phenyl and Vin is vinyl, PF 55774

4 are esterified with (nmeth)acrylic acigl or transesterified with at |east

Catal yat schried B meMoghle B RLRRI R e Wihat ARl a8 and

enzynes (E)estd (W inthe peesgnck offatidest preobaiswgacemisdiatalyst ecletted ifrowethei on, it

i s possi bl eyrb@p eér%mihgofﬁﬂ?_&,hk%rtyt@_ta% lyMedydr oxyal kyl ated amides in
high yield, under mld conditions, with good col or nunbers and w t hout
washi ng steps for purifying products. In this docunent, (neth)acrylic acid
represerlt s \With fecaig pf ibe acocgsa aacanding g thedmviedtion, 10s pessitde foprgpanet hacryl i ¢
aci d, In thenethau@latafdfN-hjdegal téamniaéwlrﬁglwyi@nat LiRlinlild OHBBbAS Wigd by
aryl, al kyl o r%)| ?éxmb@ Idox| \Etsi,'rinoattorrsf 5.fa.nd/ or h{et erocycles Is, for
exampl e, 1,8BRyr blimoes S yitboyt Wasind ST in BYITERE PSS bty ene,

1, 6- hexyl ene, 2-nethyl -1, 3-propyl ene, 2-ethyl-1, 3-propyl ene, 2, 2-dinethyl -

"1, 3- propyl anehis dodintkrTEhiai)adnyit AU M ppsRntsRethady iy adi®@ahk ¥bgncad®t i onal |y

substi tat e}r?f%raabrlgﬁjneth%k@{é i’ yl oxy, al kyl oxy, heteroatons "20 and/or
het er ocycl €s 1's, for ex np?e{ cycl opropyl ene, cycl opentyl ene,

cycl ohexyl ene, cycl ooctyl ene, cycl ododecyl ene, C2-C20-al kyl ene optionally
substi t ut ednlhe sbovk deihikods, aryl oxy, al kyl oxy, heteroatons and/or
het erocycl es and interrupted by one or nore oxygen and/or sul fur atons
and/or 25 one or nore substituted or unsubstituted imno groups and/or by
one or nor &xrotaylare optionatinpubstitutedly axyl, alkyhapyiexy) akyloxyoheteyeatpns, - o[ CO) -
(ir 4- Ei CaBO- @ﬁmmstelrdac‘ycleéw farexambe, 1 2-abdere, 3.2popylked e, 3-propylene, '1,‘|4—

, 4- di oxa- 6y _Febd b ©%8s - r ne, .1 21 4- ene,
1, 5- di oxa- %u@{l%ﬁxl ene Ie%’é%(ﬁ]-egﬁyﬁégﬁé %nneg,%rgﬁlggg% R'Jo‘y%ﬁ%g)%gfj%ml
1, 6- di oxa- 11,':'_’L'B50@8%913=e31%‘,d‘”1@t6¥éa14%b%leﬁ9’l -1, 3-propyl ene, 1-oxa-3-nethyl-1,4

- 30 butyl ene, 1-oxa-3,3-dinethyl-1,4-butyl ene,

1- oxa- 3, 3- ¢ et hydisdikReesiibhaRSsubdtitttedH %'%kﬁ'é}kﬁ?}%}ﬂkﬂr Gﬁ%TSP%{oW’

1- oxa- 2-.net ﬂﬁ? , 3- propyl €ne, %4- |oxa-5, - dinet - é’ xyl ene,

T oxa. 2% gBtior BERAERL s, BT SXaIPiesC XA OBy ey PYsiRpe st RS 5 o

1, 4- cycl oheygibesigend, c@elododetyl8neycl opentyl ene, 1,2-, 1,3- or 1, 4-phenyl ene,
4,4' - biphenylene, 1,4-diaza-1,4-butylene, 1l-aza-1,3-propylene,

1041 G asa. Fel R bR bsht RS, b AvIow - Aot brerostoms

4- aza- | - oxahl/o6 heterodyelae and inderasplecobaeris dr-rboreydxegen ard/arzadfl; oprsgmgiane,
4-aza- 35 ~one or more substituted or unsubstituted imino groups and/or by one or more
cycloalkyl, -(CO)-, -O(CO)O-, -(NH}CO)O-, -O(CO){NH)-, -O(CO}- or -(CO)O- groups
ig, for example, 1-oxa-1,3-propylene, 1,4-dioxa-1,6-hexylene, 1',4,7-trioxa-1,9—
. honylene, 1-oxa-1,4-hutylene, 1,5-dioxa-1,8-octylene, 1-oxa-1,5-pentylene, 1-oxa-1,7-
heptylene, 1,6-dioxa-1,10-decylene, 1-oxa-3-methyl-1,3-propylene, 1-oxa-3-methyl-1,4-
30 butylene, 1-oxa-3,3-dimethyl-1,4-butylene, 1-oxa-3,3-dimethyl-1,5-pentyiene, 1,4-
dioxa-3,8-dimethyl-1,6-hexylene, 1-oxa-2-methyl-1,3-propylene, 1,4-dioxa-2,5-
dimethyl-1,6-hexylene, 1-oxa-1,5-pent-3-enylene, 1-oxa-1,5-pent-3-ynytene, 1,1-, 1,2-,
1,3- or 1,4-cyclohexylene, 1,2- or 1,3-cyclopentylene, 1,2-, 1,3- or 1,4-phenylene, 4,4'-
biphenylene, 1,4-diaza-1,4-butylene, 1-aza-1,3-propylene, 1,4,7-triaza-1,7-heptylene,
35 1,4-diaza-1,6-hexylene, 1,4-diaza-7-oxa-1,7-heptylene, 4,7-diaza-1-oxa-1,7-heptylene,
4-aza-1-oxa-1,6-hexylene, 1-aza-4-oxa-1,4-butylene, 1-aza-1,3-propylene, 4-aza-1-
oxa-1,4-butylene, 4-aza-1,7-dioxa-1,7-heptylene, 4-aza-1-oxa-4-methyl-1,6-hexylene,
4-aza-1,7-dioxa-4-methyl-1,7-heptylene, 4-aza-1,7-dioxa-4-(2'-hydroxyethyl)-1,7-
heptylene, 4-aza-1-oxa-(2-hydroxyethyl)-1,6-hexylene or 1,4-piperazinylene,
40



oxa-1, 4- but y?seTnTél, 4-aza-1, 7-di oxa- 1, 7- hept yl ene,

4-aza-1-oxa-4-nethyl -1, 6- hexylene 4-aza-1, 7- di oxa- 4- met hyl - 1, 7- hept yl ene,
4-aza-1, 7-di oxa-4- (2' - hydroxyet hyl )-1, % hept yI ene

4-aza-1-oxa-(2' - dro or i nyl ene 40 PF
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al kyl oxy, amdtfmlhgwrmlesm(ﬂ?r@lxam‘ieleeﬂ@a)ﬂcfﬁ-ex1|,4B-ph€frmenex@.|4blblehermebe 1,3- or
1, 4- phenyltgipene 45 Aytyihdhenyl ene, tolyl ene or xylylene, 5 Cl-Cl18-alkyl, or
C2 - C18-al kyl optlonally interrupted by one or nore oxygen and/or sulfur

atons and/or one or nore substituted or unsubstituted i mno groups, is, for
exanpl & f dr-Exalyyl er Coetthyalkylaptignally pntepytied by ope opyiore exygan “jﬂhdfOSec but yl,
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2- but oxyetnli@thaxydeﬁwn%é%&ménz I1§-c a b ro |32dl oxol an-2-yl,

2+ sopr opSyadHBOBTRI 2 AT SRR ﬁ@%& S O%mPgbﬁn?é’ grolan2:y1.
chl or oet hﬁmetho?(y?@lf@%wa'@éh% -me hOKYch!d,r% Kygthyl.12 QU@KM%ﬁIEtQOWQﬁBXdet hyl ,
2- ﬁEt1BOXﬂéiWy@myl,n,32dleidi@¥2ft Myd-diokat-gi, nLrﬁ@tﬁyth$-dloaoldﬁ¢e\ﬂy4Hyt thyl,

2 pheny! {1 D8E0NLY 2. Zs8o bELL iG] 90kl orcts YL Xy@g@l chiérowgﬁwpropy'

3- hydr oxypt opy
2- ami nopr@Beroet@d atﬁ‘?"ﬂ‘éfﬁfr@ I, tifhiorametByul it 1mg.hy1

2- {T’ﬁt IhyI amaiosdyizppropgh DRtHoxlathynbutykiythethgh H&fohyd:yﬂtmoﬁwr Qmﬂenylﬂnoethyl
nme am t
2 di et hy%ﬁ‘?{ﬁ%?@%ﬂwﬁdﬁ&’mpé’”# ﬁij_gg @*‘WMW‘* DYAHE:
6- di mePhy Bmd FRB‘HE%YI ’WW%‘P&S’X? -AInOPreR ineprapyl, 4amy fy%t hyl ,
3 pheﬂoxymrmmﬁexylszm’mﬁmmwbanyll 2-rietiphiamioplopyly B méihﬁémmbamxlyhexyl
met hoxy
met hoxyhef?ji eII?WI% H&il @W&fﬁﬁﬁ&%ﬂnohﬁxﬁ é\gféﬁﬂféﬂgbf%etﬂox gﬁm ﬁgxybut yl
or 6- ethosd aml ropytfgdlg]e ﬁﬂW %&W ofrdimsjh ¥W@P¥%ﬁf { nor e
oxygen andlrmthydeﬂ_hﬁu? pheooyeBl, 2raheooxypnapyl 13-prenexgubist, |4—pi'umfnbxybuty| 6-
unsubski t uhesh )\ ALAR HBitdRyetfyl, 3 HetH%Bb{A; 3-HeWdxyprbpy!, 4-methoxybutyl, 6-
methoxyhexyl, 2-ethoxyethyl, 2-ethoxypropyl, 3-ethoxypropyl, 4-ethoxybuty! or 6-
~ ethoxyhexyl, '

C, - Cqg-alkenyl optionally interrupted by one or more oxygen and/or sulfur atoms

30 and/or one or more substituted or unsubstituted imino groups is, for exampié, vinyl, 1-
propenyl, allyl, methaliyl, 1,1-dimethylallyl, 2-butenyl, 2-hexenyl, octenyl, undecenyi,
dodecenyl, octadecenyl, 2-phenylvinyl, 2-methoxyvinyl, 2-ethoxyvinyl, 2-methoxyailyl,
3-methoxyallyl, 2-ethoxyallyl, 3-ethoxyallyl or 1- or 2-chlorovinyl,

35 Cg—Cys-aryl optionally interrupted by one or more oxygen and/or sulfur atoms and/or
one or more substituted or unsubstituted imino groups is, for example, phenyl, tolyl,
xylyl, a-naphthyl, B-naphthyl, 4-diphenylyl, chiorophenyl, dichlorophenyl,
trichiorophenyl, difluoropheny!, methylphenyl, dimethylphenyi, trimethyiphenyl,
ethylphenyl, diethylphenyl, isopropyiphenyi, tert-butylphenyl, dodecylphenyl,

40  methoxyphenyl, dimethoxyphenyl, ethoxyphenyl, hexyloxyphenyl, methylnaphthyl,
isopropylnaphthyt, chloronaphthyl, ethoxynaphthyl, 2,6-dimethylphenyl, 2,4,6-
trimethylphenyl, 2,6-dimethoxyphenyl, 2,6-dichiorophenyl, 4-bromophenyl, 2- or 4-
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propenyl, afl nethal lyl, 1,1-dinethylalfyl, 2-butenyl, 2-hexenyl,

" octenyl, undecenyl --dodecenyl, octadecenyl, 2-phenylvinyl, 2-methoxyvinyl,
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3-ethoxyal Lyl or 1-_or 2-chlar yl |onIIy

i nt errupt ed™ %SWZ.I’ %g?férég@ﬁgp ﬁn nddF'(Sr}e”%mm'ﬂPp ”éf[’ré a&ﬁg’} a1one or nore
subst i t ut ednasroxystiwipsenyl or edokymetbylghenybs is, for exanple, phenyl, tolyl,
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4- di et hy| aotythipbgmtexylderasretydighaeny tichiorseydiopesst, Hwﬂb?@iwlbp@ﬂyl orelse a

et h_oxyq‘gt hlé,hRJP é(lor u%}urat@?ﬂ%oc&éﬁé %@'{ewlfop&ta rbaTl\ArﬁoHn Itoef H{A}i‘t Py one or

ur a and/ or o or subs ‘éd or

unsubstituted imno groups is, for exanple, cycl opentyl , cycl ohexyl,

cycl ooctyl andycl ododecyl, nethyl cycl opentyl, dinethylcycl opentyl,

netﬂylcyclﬁhﬁxyll dgnetPKIcycloPeﬁyl digthchyclohexyl but yl cycl ohexyl,

me

but y1 t hi oc JEP RSN EmEHEO NS APERRYING YRR GREUFE PORB I soms and

di chl onbcy obbqretiy yiterruptedbsensaorlfomabagert ant/orsulinsatboms andbbr bhne primoee syst em

for eregg;rg: SuBAIAGH BY InbsRARAMREBHbups 1276 Slakifpre tf!ﬂ’yls’c!“?&)ﬂﬁ%ﬁﬁeﬁygﬂlopt .
y

i nterrupt e@y%‘i’\fdﬁ‘g" )8)&3/‘%5?’@28%(5@%@&!\@%?’[ éﬁ”zﬁmpaé? @ngergaﬁy ne or nore

subst i t ut edinethylpgislys methypiqshalyli dioetyvipypy!, mthokyjﬁuryd;mrrpﬂhexypfyudw

~thi ophenyl <ifSFo} pghdyl ﬁé&hylﬂlﬂdphehﬂdi@bﬂrbt)%meﬁﬂ%ﬁ?Eé('! butﬁtfﬁbﬁ?ulewh di oxyl ,

benzi ﬁazo yl', “benzot hi azol'yl yl pyridyl, yl qui nol yI,
di nmet E? pyrryl, methoxyfuryl, dinmethoxypyridyl, difluoropyridyl,
met hyl t hi oﬁhemples OifBﬂ)pra)b%emwl&mhéﬁymowleﬂeer1t1- wmemw hi2egthydend, 1- 20 Exanpl es
ﬁf de ar et hydroRy rhéfth ne2-efhyRmBr %ﬁydir@ﬂf-1 31prép3dér@tﬂ3tbroéyi8n@t1h¥b Rnel-
ydr oxynet Qy, I OX p ne,. d, ene,

1, 4- butyl eHeé he W%@e gﬁlﬂ%&ﬁé 32@0?%@?'?1%” e]lth)\:a: 1 35@%’?’@% 2%dg?%bﬁﬂl 3- propyl ene,
2, 2- di met hpropylee ape @ imedhyid d-utgens, iet- hxqioppntw%@t 9/,|3ewélor>entylene 1,2-
1, 2- cypbopepdiynesRne I, BeyeheRpeid ¥hEoeho-ghedylene;

preference is given to 1,2-ethylene, 1,2-propylene, 1,3-propylene,

_ particular preference to 1,2-ethylene and 1,2-propylene and
very particular preference to 1,2-ethylene.

30 Examples of R? are 1,2-ethylene, 1,2-propylene, 1,1-dimethyl-1,2-ethylene, 1-
hydroxymethyi-1,2-ethylene, 2-hydroxy-1,3-propylene, 1,3-propylene, 1 ,4-butylene,
1,6-hexylene, 2-methyl-1,3-propylene, 2-ethyl-1,3-propyiene, 2,2-dimethyl-1,3-
propylene and 2,2-dimethyl-1,4-butylene, 1,2-cyclopentylene, 1,3-cyclopentylene, 1,2-
cyclohexylene,1,3-cyciohexylene and ortho-phenylene;

35 preference is given to 1,2-ethylene, 1,2-propylene, 1,3-propylene,
particular preference to 1,2-ethylene and 1,2-propylene and

“very particular preference to 1,2-ethylene.

Examples of R® and R® are each independently hydrogen or C;-C4-alkyl, which in this
40  document represents methyl, ethyl, isopropyl, n-propyl, n-butyl, isobutyl, sec-butyt or
tert-butyl, preferably hydrogen, methyl, ethyl, n-propy! and n-butyl, more preferably



25 cycloheﬁ?ﬁgngfl,S-cyclohexylene and ortho-phenyl ene; preference is
given to 1, 2-ethylene, 1,2-propylene, 1,3-propylene, particular preference
to 1,2-ethylene and 1, 2- propylene and very particul ar preference to

1, 2-ethyl ene. 30 Ex re 2eth

T i e rperas: EERR R Bhe Ryl Brd ririppe s SRty Fiaf iR il ana

2- hydr oxy- qthﬂﬁﬂﬁdpp@@ﬁléaf hycteoqmopyl ene, 1,4-butylene, 1,6-hexylene,

2-met hyl -1, 3-propyl ene, 2-ethyl-1, 3-propyl ene, 2,2-dinethyl-1,3- propyl ene

and 2, 2-di o y,C vl gne, 1, 2-
cycl ohexyl\(yeg‘rra\‘éﬁifJ f;'dﬁcl ohﬁégﬁgr)\@%%ﬁagortw #&F%rnrg%y 5%9 5 ‘J"ﬁ@g@%é;. S given
to 1, 2-%t h?ﬁfé)ﬂ@e qr, Oﬁ'ééyﬁeé‘%enel 3-propyl ene, particular preference to

1, 2-ethyl ene and 1, 2-propyl ene and very particular preference to

1, 2- et hyl €3 or

G- Ct- al kyP " ~Fte yafSda e, BH, BREBRUERL A LS

i sopr opy| , buY! preaf;rwyl Thh@%)’ﬂ yi-hentd obaetyl n- d§éYJ %'GP%CVbM'teF@CﬂﬂWbOtWadBCVI

pr ef er abl yn-bmdde)cgmm—elﬁﬁyh)zl-ethﬁhéwl, cytiepgropnydycrngxy-dygloptty!, spdicicaeefier abl y
PF 5574 7 Jﬂry‘prg é&l OFP%W ethyl and n-butyl and even nore preferably

hydrogen and in particular hydrogen. Wien R3 and R5 form
a conbined ring, R3 and R5 together may be 1,4-butylene, 1,5- 5 pentylene
or 3-oxa- E‘Sspmﬁémbl@@or MR3 mure preféraBly NRe hydr ogen, nethyl, ethyl,

I sopropyl, n- propyl n-butyl, isobutyl, sec- butyl, tent-butyl, n-hexyl,

n- hept yl n-de t et radecyl

n- oct adecyFP re erre 36699’?" % h@t%?'l“’rﬂi%}%&s @;)er%fﬁéﬁpgarx C'E@Ela[]?ﬂéaﬁ‘%ycycl ooctyl ,
cycl odtidecyl, 10 phenyl, naphthyl or benzyl. Z' is preferably 0 or NR3,
more pr ef eﬁr‘é@rbéd%wdﬁ’él@é &Q%hyo@oﬁ‘eﬁﬁ%ﬁ ddigeL£ ! i ¢ al cohols (C) over

th
?h%?gxmﬁ%ﬁyﬁ‘%ﬁy'ﬁﬂwz% uea, %lhydmprgg ‘gﬁplérpﬁy#'gwaw&g%hﬁ 13-
2 - hy dr ox yprpylsresrday [2&hedrpxegproryl- ﬂsympgy@mumq 3-hiroxypopyl-&Reur ea,

- Eydr Oiyrier?ﬁﬁéfneuleﬁ“zpﬁW?f*Wﬁ @apro /e RBURED DY RY prdp 812 2pr opyl eneur ea,
3y ety SRRl prem?%neuﬁi%qcré%rdr@rvf ialaRIFRS =
2, 4- di one,2,4-d(apre, wzrrrwwmwl dﬂﬁmﬁp‘wnqﬁ-drﬁ@l@oﬂﬁ #-one or 3-(2-

hydroxyethylyoxazolidin-2-one. Particular preference is given to 2'-
hydroxyethylethyleneurea, 3'-hydroxypropylethyleneurea, 2'-hydroxyethyl-1,3-
propyleneurea and 3'-hydroxypropyl-1,3-propyleneurea.

25 ' , _
Preferred individuals (O) are N-(2-hydroxyethyl)urea, N-(2-hydroxypropyljurea, N-(3-
hydroxypropylurea, N',N'-dimethyl-N-(2-hydroxyethyljurea, N',N'-dimeathyl-N-(2-
hydroxypropyljurea, N',N'-dimethyl-N-(3-hydroxypropyljurea, N',N'-diethyl-N-(2-
hydroxyethyl)urea, N',N'-diethyl-N-(2-hydroxypropyljurea, N',N'-diethyl-N-(3-

30  hydroxypropyljurea, N',N-di-n-butyl-N-(2-hydroxyethyljurea, N',N'-di-n-butyl-N-(2-
hydroxypropyl)urea and N',N'-di-n-butyl-N-(3-hydroxypropyljurea; particular preference
is given to N-(2-hydroxyethyl)urea, N~(2-hydroxypropyljurea and N-(3-
hydroxypropyhurea.

35 In step c), the esterification with (meth)acrylic acid or preferably the transesterification
of the alcohol (C) or (O) with at least one, preferably one (meth)acrylate (D), is effected
in the presence of at least one heterogeneous catalyst selected from the group
consisting of inorganic salts (S) and enzymes (E).

40 Compounds (D) may be (meth)acrylic acid or esters of (meth)acrylic acid with a
saturated alcohol, preferably saturated C; — Cyg-alkyl esters of (meth)acrylic acid, more
preferably saturated C; — C,-alkyl esters of (meth)acrylic acid.



hydr oxyet hgf)"—'é%&ol i din-2-one. Particular preference is given to 2'-

hydr oxyet hyl et hyl eneurea, 3'-hydroxypropyl et hyl eneurea, 2'-hydroxyethyl -
propyl eneurea and 3'-hydroxypropyl -1, 3-gropyl eneurea. 25 Preferred

i ndividuals (0) are N-(2-hydroxyethyl)urea, N (2-hydroxypropyl)urea, N (3-
hydr oxypropyl )urea, N , N -di nmet hyl - N-(2-hydroxyet hyl)urea,

N, N - di melntiypé edhtéd-of thisldeouyment meturated aeans compounds without C-C multiple

N, N -di

hydr oxye%@gr%ﬁﬂ%ﬁ%@ I et ﬁ@yégl\?l?g%y r%@?ﬁﬂ%gﬁ%tacﬁl E%mts)

N ,N -diethyl-N-(3 30 hydroxypropyl)urea, _

N, N - d - nExampi¢s of qoPrdopddoiD)etréyiethy, ehyl N-buidyl; doburtylb terfbutN: 6-Betyl and

hydr oxypr ongln) e ﬁ\@fﬁ)é\é INe; @lzé%nﬁéﬁew G 2Ry tAPaekAate R4. par ti cul ar
th(egerﬁ;gr S @I VF)%{]FQ}'%O&’BG%#C@?@%% ure %k{;? %1 %r%};%%mﬁgl)urea and

(et h) acr yirimetryinlptopanedribhieth wotyate laad peahaeeﬁ‘trﬁhtétratmmrr)anrylaﬂe t he al cohol
(C© or (0) with at |east one preferably one (neth)acrylate (D), is

ef fect a ne 0 t al yst | ect ed
From (e Jrate RERERER S rediospaliy ePEntEhy O Sy B YR ilR,
Conpounds YEDy paniguiiepreiserncede methyt efinil dndn-hedy énsthbafcrs(latet ih)eadicylar & aci d
With a sahbihgtfe @ﬁﬁ%@ﬂh)adﬁfl&%@nﬁ@sﬁe&éﬂy%%e@l‘ﬁ'lfmem)éé%ﬁaté' kyl esters of
(meth)acrylic acid, nore preferably saturated C4-al kyl esters of
(meth)acrylic acid. PF 55774 8 1In the context of this docunent, saturated
means conpbiiaerganicsalts (Sgvoishaan hel usedio aerprdansamithdhe twention #re #rasehe C=C

doubl asoonmtmhé\feea pREBMR Blor | trranumm tpﬁéfera%lyc‘@faiaspmse wbneonaeimde (D) are

methyl, et ¥ erabr& a‘g'}o}(t‘rﬁr% ﬁ"l%p% At t}# %ﬁmg the %E%!Lhzﬁgtdnq t(%lg\k qyd hexyl

(et h)acr coI
but anedi oIPTEfEIabé)h@PtMG %ﬂ ﬁ)a@grrgq:rgtpéeferpb{y ’H%J@éﬁ di - and

nono( et h)acrylate, trinethylol propane tri(neth)acrylate and

pent aeryt hh&ﬁ@éorﬁ%&%%@é%b@%w 'h@feﬁ%%(éw% ?@Eéth@&kﬂ{?ﬁoﬁfa%@%ﬁ the given to

met hyl articul ar
or ef er?&ncémt%l '%?FWW‘OS%WHW amswuwmt (FER%iPR Ensrligp @i 25% ?fy MO® ar t o
met hyl andhar hyl, grefetdblacindt atoee ek 005 pRandhioye pefarabiryf ngtnedrid tiearr y| at e.
The i nor gat-p%%g palts (S) which can be used in accordance with the invention
are those whi ch have a pKB of not nore than 7.0, preferably of not nore
than 6.1 and nore preferably of not nore than 4.0. At the sane time, the
pKB shoul dihedhorhenibehibureter@bly hps ef leasthing amiin detted fram tHe groap domaisting
pref ergbl yor Rl oh &8 CHA hydrBgencarbonate (HCOy), phosphate (PO.),

hydrogenphosphate (HPO,?), dihydrogenphosphate (H,PQ,), sulfate (SO.%), suiﬂte

(804%) and carboxylate (R®-COO") where R® is Cq — Cyg-alkyl, or C, — C+g-alkyl or Cs —

C.z-aryl which are each optionally interrupted by one or more oxygen and/or suffur

atoms and/or one or more substituted or unsubstituted imino groups.

30 _
Preference is given to carbonate and phosphate, particular preference to phosphate.
Phosphate also includes the condensation products, for example diphosphates,
triphosphates and polyphosphates.

35 _
' The inorganic salt preferably has at least one cation selected from the group consisting
of alkali metals, alkaline earth metals, ammonium, cerium, iron, manganese, chromium,
molybdenum, cobalt, nickel and zinc.

40 Preference is given to alkali metals and particular preference to lithium, sodium or
potassium.



In the contf&®573# this docunent, heterogeneous catal ysts in accordance with

- the 20 invention are those which have solubility in the reaction nedi um at

25C of not nore than 1 g/, preferabl y_Pﬁf not nore than 0.5 g/l and nore
preferably of not nore than 0.25 g e inorganic salt preferably has at
| east one &artisnlasly pesfemed mpwm@ltgacﬁjpswn&%@m NP5 Ka€Og anth blaat@:

(CGB82"), hydaegenenrtherst Sedyarizular BMQ@H&@IS@MQH%?@ hydrogen phosphat e

- (HP042-), di hydrogen phosphate (H2PO4 ), sulfate (SO42), sulfite (SC32-)

and carboxyl ate (R6-COO where R6 is C, - Cl13-alkyl, or C2 - Cl16-al kyl or
C6  Cl2- ar YICCRIiNgHo fecinverdinn o Quiaay e usaddn poprdsetsiprase clse apdheetrioxygen
and/ or sul hypta- atmtqgmglfs)r one or nore substituted or unsubstituted im no
groups. 30 Preference is given to carbonate and phosphate, particul ar
preference_to phosphate. Phosphate al so includes the condensation
products, flOe eslesfigationer Hﬁ@?&%@f@%ﬂon ogtalysrg Dy teatieargame splbisygikeieghat es. 35
The i nor ga@ene@w &t frone 68 tabd(y Chpfahbll atBdm Godo d00iE) Mmare lpesféabiyfat fiand he

group consisk agec oy AkArbiethlisrorf el b, ear Lh metals, ammoni um

cerium on, rnmanganese rom enum cobalt, nickel and zinc. 40
Preferéﬂce Is given to alkali netals and particul ar preference to lithium
sodi um or lfmppmlawnheﬁﬁaaﬁamﬁasebe 8ariéd out ey sijghy eafdlueeld preeswanirdosal ts

are USPOA, % fr&‘ﬁ%B%Pa'f@Qﬁﬁo%ﬂ%% e Wi tl%’ﬂ F‘:ﬁ eddBfifRfe Very

parti cul ar rence I's ccor e i1.hventi on K3P04
may be use FeH ICHAY QF Bﬁé"‘fg’ ﬁ{‘%ﬁ'céf‘%lé"@éedt'ﬂ@ec'ﬁfﬁ’"s Steﬂf‘??é‘ﬁf‘df apgropriaté
nonahydr at es ahlazeeatsdpey isftb batdishiledoff.t ransesterificati on catal yzed by an

I norgagisc salt is effected generally at from50 to 140C, preferably at
from50 to_100C, noy refera om ,60 to 90C and t preferahly at
from 60 t o TBBETareta bdEr pPeias e rER o 4RE AP ARyofE 2od Aol Gudt v
slightly r édieedtepfieationoe trensestasificationanatalygedy@am is0QatiPaalt is genetalipBReric

pressure waen rhamal%referéw gasesl: i mdihpl aﬁ&ﬁeré bricferbbipn 50L 30he hewndoi | i ng
al cohol formed in the transesterification, if appropriate as an azeotrope,

Is to be dIStI||ed of f.
20  The reaction time in the esterification or transesterification catalyzed by an inorganic

salt is generally from 30 min to 24 hours, preferably from 45 min to 18 hours, more
preferably from 3 to 12 hours and most preferably from 5 to 10 hours.

The content of inorganic salts in the reaction medium is generally in the renge of from
25 about 0.01 to 5 mol%, preferably 0.1 — 1.8 and more preferably 0.3 — 1.5 mol%, based
on the sum of the components (C) and (O) used.

In the esterification or transesterification, polymerization inhibitors (see below) are
necessarily required.
30
Preference is given to the presence of oxygenous gases (see below) during the
" reaction catalyzed by an inorganic salt.

In the esterification or transesterification catalyzed by an inorganic salt, the products
35 are generally obtained with a color number below 500 APHA, preferably below 200 and
more preferably below 150 (to DIN ISO 6271).

Enzymes (E) which can be used in accordance with the invention are, for example,
selected from hydrolases (E.C. 3.-.-.-) and among these particularly among the

40 esterases (E.C. 3.1.-.-), lipases (E.C. 3.1.1.3), glycosylases (E.C. 3.2.-.-) and proteases
(E.C. 3.4.-.-), in free form or in chemically or physically immobilized form on a support,
preferably lipases, esterases or proteases and more preferably esterases (E.C. 3.1.-.-).



15 The ol 3P4t o bet ween (meth)acrylic acid or (neth)acrylic ester and
al cohol (C) or (D) in the esterification or transesterification catalyzed
by an inorganic salt is generally 2 - §p 1 mol/nol, preferably 2 - 3.5: 1
nmol /mol and nore preferably 2.5 - 3.0: 1 nmol/nol . 20 The reaction tine in
the est eri Y8k RATiGHabPrefaranieds oven 1o Navezyme@A3n (pase frym &andids agtaretica sal t
I S gener al B)yorflipase fBdm wilazligensddph dwpsergillos @pe Valkbysd. r Penidifunep., GeofBulour s,

nmore pr efsﬁr "’F?’llé’or%@%g]n%uf'%ofd%ng'gw %ﬁﬁ&iﬁa @Bsbsgfo%fnﬁfr%tglsfﬁéf'rﬁ&%oﬁn%%y Q hours.

The conte | C sa e, reaction I'n the
range of Y ARCIEPA{EHRAS: BPIFE Pﬁ?f@'eﬁiﬁ 591G P dp2as f{rnp fnd:dgagtagc,:{@a roP'e

pr ef er &l yran BurkhldBriasp.%9 based on the sum of the conponents (C) and (0)
used. In the esterification or transesterification, polynerization
inhibitor necessarll req erence i,'s given to
the presen wywﬁ%g%]gﬁ’rgaa%gr trs(r§§§teB wg{],ad(n'&ﬁgﬁgyla SE&ffdRdcat al yzed
by an i norgganiatly safrem 20rio t1 @G prafeiablydaini aata)80°10r anse pitedarably frati 3hio

catal yzed ﬁ@ycamogtrwé,gagy r&Alabto B products 35 are generally obtained with
a col of nurmber bel'ow 500 APHA, preferably bel ow 200 and nore preferably
bel ow P50 (to DIN 1 SO 6271). Enzynmes (E) which can be used in accordance
wi t h t he iTheauppedlimiaptihe tempantunglsef cosrse dut leallingrmminttof thecichveat on & tic:

3.-.-.-) adl&bh@m!&sé@ﬁas@trwefstéﬁﬂbﬂrohy anong the 40 esterases (E C
3. 1.- -), lipases (E.C. 3.1.1.3), glycosylases (E G 3.2.-.-) and proteases
(EEC 3.4.-.-), infree formor in chemcally or phy5|cally I mobi | i zed

formon a l%arws@@rtate the eRctiabNgY be gakied oubundar shahily sedysed pesssure &fnfer nor e
pref era@bl Yexafipy, #6@S300EhrG to3atrilaosphe)n?1 ’g%sﬁﬂémlﬂerlfhe waeyreRsbd Mthar

pr ef erence i V.0 I.d ica B)
or |ipase #eilrfngéﬂ ?'aﬂrtﬂ% lﬁ S @%’geaq@ﬁ ﬁn% fnﬁﬁggrafn ei%ﬁgégf?&g)& ,@a@g\{?ﬁﬁgﬁ%l um sp? :
Geot ri cumasss, aZGRﬁPIQQ)[!ﬁJ@ bﬁdj'S“”BﬂlPﬁhol der| a sp., Candida sp., Pseudononas

- sp., Thernonyces sp. or porcine pancreas; speC|aI preference is given to

lipase fr Omec@'&gv‘ng%o%kﬁﬁ%é ll%%cﬁa’orf%edlﬁm| ﬁ%&%%?%x‘gﬂny? frofh abom?fﬁ'azym’lt Ic

esterificatl ster
gener 201 y 12t by weighh based omihe syreefdhe spRpenants &0 of OBa Dr)r(S‘P% preferably
from30 to 70C, nost preferably from40 to 60C. 10

The molar ratio between (meth)acrylic acid or (meth)acrylic ester and alcohol (C) or (D)
in the enzymatically catalyzed esterification or transesterification is generally 1 — 50 :
1 mol/mol, preferably 5 — 20 : 1 mol/mol.

25
The reaction time in the enzymatically catalyzed esterification or transesterification is
generally from 6 hours to 3 days, preferably from 8 hours to 2 days and more
preferably from 12 to 24 hours.

30 Preference is given to adjusting the reaction time such that the conversion of alt
hydroxyl functions present in the alcohol is at least 70%, preferably at least 80%, more
preferably at least 90%, even more preferably at least 95% and in partlcuiar at least
97%.

35 The enzymatically catalyzed reaction may optionall_y also be performed in the absence-
of stabilizers (see below); preference is given to performing it in the presence of at
least one stabilizer.

The reaction products obtainable in the enzymatically catalyzed reaction generally
40 have a color number of iess than 100 APHA, preferably below 80 APHA.



The upper '|=[I:I’E.T’15 7'4of the tenperature is of course the boiling point of the

solvent or of the alcohol released in a transesterification. If :
appropriate, the reaction may be carrigq out under slightly reduced

pressure for,. 15 exanple,. from 300 hPa to at her i , Wh
Phe”var or T8 e3ciar RasTRES GuER IR ERRoH 6 HALCINEBSF P SBonol | of med
i n the traenzyswatcdlicetuiized redctiomppd tpthe ataction satalyzed eiih irmpganid saltso be

distilled off. The enzyne content in the reaction nmediumis generally in
t he range from

bout 0.1 to,. 20 10% i ght ., based t of
comonent s (ool by ety sade serfufebe e Bifed bubdfod a1
aci d ord ( nsuente Mhe inixtuessare generallycotslantially anhydmys (iienwates centephiativwal | y
ol 1ol Pyt o Sl ety GG PReh Rlor Bt ey BElT & bt © 1
anzymat | c oYy Tedbnr ol o DePh ol FRighy o aeplRe B et SHiser et ner al 1
from 6 houree efprimadagry sgnoetiary stdoholsr magoholsostend belowahpse bnweigbt.e

pref er abl yprbfepaBiylBelb® 52/Ab|ﬂﬂb!fgﬁt, nitfde Bretérabg tefow ﬁ%gija?ﬁt%na%mt ing the
e con hydroxyl functions present

reacti t hat ersion of "all

I n theﬁgl c%rﬁ%lr&ﬁ)gg%{{’wﬁes%lbyW)%h\{'preferabl,y at least 80% nore preferably
at least 90% even nore preferably at |least 95%and in particular at |east
97% 35 ThauibRYdrgani€ abivants ateahygerhdwd et iheBe BRipoS&d, Fsrtxhinpleabianpe

o por f or i ansoy s R SR Bkaithe Brore Bl e BRI Py BB B 2 2010

product s oWhabmiistalkyienegicobdli e plkdiatiers arafejanbopelyaibriensolyeaidir-ai- y 40
gg\7/$46ﬂ15§0|(_(I)!_a!layllétl@fts,@fg.|1¢$5En¢dﬂ@d§<yéﬁ®@né¥?§r¥i\h'f yleieedieca airyeti letwr 80 APHQ. PF
r I | it e

ot herw se,p%tt Wﬁﬁ% quﬁéél Brg{r(\az n%ﬁeggw;ﬁ{%fﬁwyl%d&? lg%%a{t?%nm g%?f"ﬁéorat he
reaction cHERNIgHARRTRRNAE idrerikiiacedigesiers. TharbedzteidRutriacelis extesd THA,
% gani ¢ sablent st Bdiorblahelrestdnbeiseinity onethy tkoone, etbdiréthyl kefonep1 gol vent s.

e m xtur t ' t ent
el ow 1000_%ﬁ&§§§eﬁ4"@‘ K1 SR SPbhaldnk, ARNER AR ehe SouAL HoxBlE) 1L ) o
1 % by?%ei gRethoxyaetheRs. 1p?émwy9th56?’cﬁﬁ9@.”ﬁﬂ)@b§ﬂ%9@?ﬂ"ﬁo? of RPIYRIWSIS on, the
m xt ures anihsedibemolially free of primary and secondary al cohols, i.e.

al cohol content bel ow 10% by wei ght, preferably bel ow 5% by wei ght, nore

referably below 1 % by wei ght and nost
P yln a particularlyoprgferred gm}oodiment of the transesterification, the reaction is carried

out in the (meth)acrylic ester used as a reactant. Very particular preference is given to

25 carrying out the reaction in such a way that the product (C) or'(O) is obtained on
completion of the reaction as an about 10 — 80% by weight solution in the (meth)acrylic
ester used as the reactant, in particular as a from 20 to 50% by weight solution.

The reactants are either dissolved, suspended as solids or in an emulsion in the
30 reaction medium. The initial concentration of the reactants is preferably in the range of
from about 0.1 to 20 mol/l, in particular at from 0.15 to 10 mol/l or from 0.2 to 5 mol/l.

The reaction may be effected continuously, for example in a tubular reactor orin a
stirred reactor battery, or batchwise.
35
The reaction may be carried out in all reactors suitable for such a reaction. Such
reactors are known to those skilled in the art. Preference is given to effecting the
- reaction in a stirred tank reactor or a fixed bed reactor.

40 To mix the reaction mixture, any methods may be used. Special stirring apparatus is
not required. The mixing may be effected, for example, by feeding in a gas, preferably
an oxygenous gas (see below). The reaction medium may be mono- or polyphasic and



10 pref eragrfsgﬁow 0.5% by wei ght. Suitable organic solvents are those
known for these purposes, for exanple tertiary nonools such as
C3- C6- al cohol s, preferabl y tert but anol 4 2 tert-anyl al cohol, yr| di ne,

poly-C, - C4- aI kyl ene col - C4- al k et hers, prefer abI et hyl ene
gl ycol di- redganty. gﬁtﬁ* $°"é€t%éﬁ‘%°e“€%°r %mélsﬁﬁmeﬁ%wfﬂmwa%m ﬁyl ene
gl ycol di maluahgéd ghther witlo theebip b aresigteyaral adhnired wijh tretdfreyméfpﬁeparatlon at

Cl-C4-al k
G G al Ky hea o ReRalchan, dre a%rlfé&g%r'laﬁ{ate BRAPA GO 1 e

artl cetlc este S, TF
Col uene, - ATSBStMIOR SFBPSTA1AER 5! 19 G5 gaTiAd wé{en%rngé SRS 75 mﬁ%’t yi
ket one, 5 1, desigdob@amereated br leduged dinhyihe edures of tby ceashiexane,
net hyl cycl ohexane, tol uene, hexane, 20 dinethoxynethane

1,1-dineth et hane, .acetonjtrile, and the no- or phasi mi xtures
Lher cor 1 RER e Rt R et Fra e s e g el el Peatids er | 11 omtton,
t he reacti prrefersblstahargedlwnblunmlohlhz&tber(mh)mmb irgaofis erixtuedsl pampad r eact ant .

;/52% gar ti %L@h PESEBA ﬁf&ﬁm‘tlﬁth@'e\h@ﬂné at |s?a5socr§:fs§|‘bleﬂ6 Y ohbﬁe rré‘é?&bh(ﬂ-mal n

Teact: W addEea bEF P UBRH Sans i Prund s Lsbef iR OF astPRaf Hrddegticn
ester usedmaduretmeayrleapuraprd cdntingeustyi tidugh thescalumn,cmdabe flow 5a%.cey beei ght

sol lution- I thRefirdMhSredidensd tiieand tisisahy 86sirctiuzReardRd. RE S6d p&@mé in an
enul si on I

t he wrat,
eactants R ParEaREh AR cifiarini b Bnbl TE0E Y30 fayan Fe |
particul ar alg@hcﬂ released18ay @sa simurneously berdistilled effpder reguged pressyge.r eact i on
may be1@ffect ed continuously, for exanple in a tubular reactor or in a

stirred re fegnol?/%f éﬁl&%{%r lﬁ g‘lle thEL??BWaﬁ el?‘ﬁca;[ %ﬁ %gﬁﬁ%lg Q/h@yarg Fel&dd i ed out

in all rea rs areelgnomto
t hose ski l fr@m thgralkdmgtyacrppiesdp éﬁ@ésﬁ%er@if:%‘@rﬁ‘ is g'fegted eentigouHLor r eacti on in
a stirred §tapw|séaa§hWnnsnf kr@v»fnlpeedemdemmé by redi@ed pregbire! Afeotrepit | on

requi . - TSVR IR Bery PR sl A AR ERTaA S 0B

pr ef er &bl yex"fé\ﬁ‘t'@ikygenous gas (see bel ow). The reaction medi um may be nono-
or pofyphasic and PF 55774 12 the reactants are dissol ved, suspended or

emul si fi edy ﬁ@?ﬁ’lsbiﬂ% rﬂa& b%%%&gﬁﬁ F@)ﬁérﬂblé'@) éésmg%rcgfgeﬁd&g%tag ref’érél:n t he

nmol ecul ar sieve t'he sta of
the reacti ®har ghar-aitregen f“"ﬁﬁ!fﬁr Wﬁ?qggtt@e Eﬁ?&gorbg“’ithffﬁe' FPPrPWéat%SH?‘E‘én%LV t‘? he

reacti on. dbgtilatioperature is set to the desired value during the reaction
and mayg if
Suitable for the absorption are preferably molecular sieves or zeolites (pore size, for
example in the range of about 3-10 angstrom), a removal by distiliation or with the aid
of suitable semipermeable membranes.

30 However, it is also possible to feed the removed mixture of alkyl (meth)acrylate and the
parent alcohol thereof, which frequently forms an azeotrope, directly into a plant for
preparing the alkyl (meth)acrylate, in order to reutilize it there in an esterification with
(meth)acrylic acid.

35 It may be advantageous in the case of the enzymatically catalyzed reaction fo remove
water or alcohol reieased by means of a binary or ternary heteroazeotrope which boils
very close to the temperature optimum of the enzyme used. The thus removed alcohol
may then be removed by phase separation or membrane vapor separation.

40  On completion of the reaction, the reaction mixture obtainable from ¢) may be reused
without further purification or it may, if required, be purified in a further step d).



5 desi red,Pgésm‘&reased or reduced during the course of the reaction. \Wen
the reaction is carried out in a fixed bed reactor, the fixed bed reactor
is preferably charged with i mobilizedqenzynes, and the reaction mxture
is punped through a colum filled with the enzyne. It is also possible to
carry out #HE g9eBa@l iosly the hetenageneeisdraialyst ivser isiramamedthiom ke reastiorenzyne i s

used i mrobmixture dnd theareaoparbduct Rereh6d rom anyiorgaHiesdht Bgepuped
conti nuously through the colum, and the flow rate can be wused to control

the residence tine and thus the desired conversion. It is also possible to
punp the rR&RTPGHTRINdDE Peterqgenpoys talalysis effnctasgengrallyiby@iration, t he course of
Wnij ch 'Eji’ne eiad:mihmtion,mbsamdn,mwrmgm'osbﬁuéc;aan@g).usnbyeﬂnevfﬁ ﬁétéﬂob@ﬁe@;sf under

reduce r ) .t he case of an esterification

or al cohgl?%%tma@gzgﬁf%ggg%%??%% %F Eﬁ""lr%l%}‘%}‘( nmeth)acrylates in a '
transesterification is effected continuously or stepw se in a manner known
per se, fofheeamqubidrdy thecatyarmd splverdssieftsctarzgaierapibg distieanatectifddtivapi ng,

absor pt i Oy, By B 8l R bbUAL 4 AlGHON TeTbranes or 20

extracfion. The stripping my ect'ed, tor exanple, by passing an
oxygenbus gas, preferably an air or air-nitrogen mxture, through the
reacti on nfrocttie Birthef puifipatiorof dteereadiitint prodiadt | ghréroatographp tridyl ol lmencardéd
Suitable fqQp the absorption are preferably nol ecul ar sieves or zeolites
(pore size, for exanple in the range of about 3-10 angstrom, a renoval by
distillation or with the aid of suitable sem perneabl e nenbranes. 30
However , ildowaveslwefepamss ishdiecr io stered) to hemoenpueld the hetenogemdoualdatelyst

(et h)ger i shyaeflehhi@&edpar ent al cohol thereof, which frequently forns an
azeotrope, diréectly into a plant for preparing the alkyl (neth)acrylate,
in order to reutilize it there in an esterification wwth (nmeth)acrylic
aci d. 35 I'thergpclipe ceaditionsigdozimventivehparticderlyoh thehenzymajioestarticatorcat al yzed

{ eacti Onhtt%ﬂséﬁﬁmatiWh‘é\r’\rﬂM Eﬁ«lg@g)f&he e @aﬁfé%tméf%aﬁ%e{msa nRighary or o
of the ensyntaes e BREA &8y e lis R SIS PR ReR L R BVERTS phase
separ &0 orften, eemrnmanie foapeheniep patalistnor as0a @sult ohyidesireshfred-radieal r eact i on,
t he react ipgiyniérightisreofGhé ghataitcs)4te QBRE WHBYcAPEd SHes@fled ¥hiy BYWkidihg! t her
Eg%;' (igt ' Sdbil¥erd. En %Xnvehtiver l%gg’fiorn?g‘ie (g%tf%%rjyﬁc' & 5orﬁm% (B}froRrQre ind® éberRred) - PF

the storage stabilizer present in any case, may have added to it additional stabilizer in

at least the (meth)acrylate used or in the reaction mixture, for example hydroguinone

25 monomethyl ether, phenothiazine, phenols, for example 2-tert-butyl-4-methyiphenol, 6-

tert-butyl-2,4-dimethylphenol, or N-oxyls such as 4-hydroxy-2,2,6,6-

tetramethylpiperidine N-oxyl, 4-0x0-2,2,6,6-tetramethylpiperidine N-oxyl or Uvinul®

4040P from BASF Aktiengesellschaft, for example in amounts of from 50 to 2000 ppm.

30  Advantageously, the esterification or transesterification is carried out in the presence of
an oxygenous gas, preferably air or air-nitrogen mixtures.

The heterogeneous catalyst used in accordance with the invention may be removed
from the end product without any problem; as a result of the solubility, iow in

35 accordance with the invention, of the heterogeneous catalyst in the reaction medium, at
most insignificant traces of the catalyst remain in the product. As a result of this, the
reaction product can generally be worked up by a simple filtration or decantation; costly
and inconvenient scrubbings, neutralization and the fike to remove the catalyst can be

' dispensed with by virtue of the process according to the invention.

40
The catalysts used in accordance with the invention exhibit a low tendency to side
reactions. The inorganic salts are sufficiently basic to catalyze an esterification or



PF 55774 .
d) In general, only the heterogeneous catalyst used is renoved fromthe
reaction mxture and the reaction product is renoved from any organic
sol vent used. A renpval fromthe heterdgeneous cat al yst is effected

general ly filtrati Iectrofll rati o absorp trif tion or
decanti ng. t%ﬁssﬁﬁgﬂ%ﬂ%ﬁ the'?oé‘r? R RE %eaﬁ’ci} rteaﬁt&gus &Wr@ﬁ{ﬂ“ MB’g‘g%sed f or
further regecliarsentiphed ebing\oalset.rsorihatiie progass accetdingtetthe mvemﬁmm

general |y distindtip tdduca@ttieofropsr@eh bff Mizhaél @AdUAS compareligo BRS@adfons Rhbdnr eacti on
product s, #Pcymftﬁ% rro?'ta on. 10 For the further purification of the reaction
product, chro ography may al so be carried out. However, preference is

gi ven i51 step d) to renoving only the heterogeneous catal yst 15 and any

sol vent usiachdditioe, the aeddion isoendédléains uhtlertthe invenpatrexdion@anditiend;ar |y in the

enzymati c, %‘%%Fré?rlleéé f3h! 1@% Bfefertaé?n%g%ﬁ{ bd,! 8% S&Bgﬁ&? HHsE&’ nifd ng to the

| ow t enper res and o conditi orma Ion of
by- product%ori"ﬁ"sﬁit"éa"ed? & prevent ed, which coul d otherwi se 20 stem for
exanpl e, fromchemnical catalysts or as a result of undesired free-radical

pol ynmeyq Zaﬁhﬁfé %PHEEF&'HFL r@ﬁé%lnac}fﬂwetﬁﬁﬂaoumé ) cﬁ'ﬁﬂ ﬁ}\ﬁgu‘él‘(%mfse}q LLpnly by

addi ng- e inventive t1.on I ¢ conmpound
(D), over iy %W&W“? Reid of grethlacetiaseters e the @g@mac ‘AMaiAS be #Hfys have
added t o iitraghh dtomnthle Mitlkeds! bddet bbmdedatia tlmmtro@éreatbmtﬁe)%chgé!aﬂdumtsed or

in the reaglqan v[?tﬁé %ehyé@&yawhﬁd Bbb%&g'd\}h%%sﬁﬁfnﬂg Erﬁ‘ﬂl'-amb'r et her,
: :

Pert - buty (D2aoRRgR HFIAERSY ek £ GRyP LoB s Lol druRy 02, whigh gen

t et r ant® hythpn petuirdbanestéifedydr tradsesteifidd2, 6, 6-t et r anet hyl pi peri di ne N-oxyl or
Wi nul (r) 4040P from BASF Aktiengesellschaft, for exanple in amunts of

from50t020 dvant.ageously, the erificat.
transest er?*P ’ﬁi'lgggé‘iagpa@ﬁﬁ\( ﬁl?d &5&'9‘? ﬁgt?lﬁfétsﬁ E‘@Lﬁg‘@s bggs'%l%?%g'ﬂ@éﬁ%@egas
pr ef er abl wrapcpr‘tlm obnukiply { ireo gtleasti doublyegnetaerytaéedprodacte ciichqaodigscarused i n

accor danceorw b& rénli@euwﬁm.ﬂramy%yn e rﬁ&{aeme% aJrYIQﬂéHH@@;r&i‘ﬁo@u&dSiﬁbe wi t hout
of the,solubilit evmththe

o eiatbn kA2 fERu by becied S e W%ﬁ%@«?&"%ﬂ@%ﬁ?%&&? most
i nsi gni f i ceamtert p&me&tpkvf(meﬂ‘éa@ﬂat@ﬁws@dmbtsainde$tred: h@%)ﬁ'éﬁhﬂf@duqb%le@dﬁ@sul t of

this, the crbemekd RRicREN HfeatdhedRbREALT Weift M BddUdts M/pdlyrhénatiens
filtration or decant a stly and inconvenient scrubbings,

neutral i zal'®d %ﬁsﬁeﬁéfelmw o renove the catal yst can be dispensed with
by virtue of the process according to the invention. 40

25 The (meth)acrylates, prepared in accordance with the invention, of N-hydroxyalkylated
amides find use, for example, as monomers or comonomers in the preparation of
dispersions, for example acrylic dispersions, as reactive diluents, for example in
radiation-curable coating compositions, or in paints, preferably in exterior paints, and in
dispersions for use in the paper sector.

30
The examples which follow_ are intended to illustrate the properties of the invention, but
without restricting it.
Examples

35

"Parts" refer in this document, unless stated otherwise, to "parts by weight".

The apparatus consisted of a 500 ml four-neck round-bottom flask with air inlet tube, .
separating column, sampling point and internal temperature sensor. The apparatus
40  was stirred with a magnetic stirrer at 300 rpm.



The cat al yspfésﬂé‘éd in accordance with the invention exhibit a |ow tendency
to side reactions. The inorganic salts are sufficiently basic to catal yze
an esterification or PF 55774 14 transesterification but not too basic to
catal yze side re i on for reaction, nentioned at the
it et - so 0 st AneT Rt el Ref s BolthE e P BG RARrBAGE ot |y
reduce t he(%ﬁ(ﬁ@b} ﬁﬁéﬁﬁﬁtolw%ﬁ%ﬁ@fatmdl@m vanpaplontheadhavingseftuxons known
from the prdgaratdtidnd Liebidicrdiehédroand it Was bessiié eNopetateayil af ekgsiinhargs under the
i nventive rﬁﬁoclftdgg qtgr& %W% In general, less than 10% preferably |ess
than 5% of 'by-pr ques aseéd on the conversion) are found. 10 Typi cal

by- prodict s of the reaction of the conpounds (C) and (0) in which Z° is NH

wi th (et hTiaemdlviduabeattions were tirriad oyl bycthe séiRwngadenet evotiimy h-baécﬂufbam de

e nded o J . i
aggme t‘r’]ga%ﬂ%gﬁl%xyéﬁé)g%ﬂ@?ﬂel@wﬂlé%éﬁe1’M%Hf%o@%‘é&ﬁelt@ﬂ@ﬁﬂ%la\ﬂk,@teﬂj tﬂ% dLgtggn
whi ch r esuRPrepriate amopnftaf ety mathaceyiaie (MMM 43- Oémqlnﬁ%aﬂ)l rih%fx’lﬂ'ﬁéo 5- 7'
group frorméahﬁg(t@mwuﬂdémbéi)atwé 100°C, thiheatdlystdD 8 ool tesset Bn e nréa¢was

esterifde edt ﬁ'ﬁé‘ Fe%ﬁ&tﬁé aEé&FBpe%f H*Pe‘ii’i;)l ﬁ“}éltl?efcgfl’ﬁ%( @mmg%n%etmo\ gntive

cataly55|s ‘Hép ortion of multiply,
i.e. at | egﬂéft'”eé&ﬁftﬁt)? refd eHy 8@:?% %’? Q&i /Hrr%d%rt'gter‘@ﬁcﬁa'ﬁ '88195?'§“'@é?13“‘6nl y be |
renmoved w bdttoths Wereukken drdcamatyzed. nmften ¢heedrit) afding/ badhdtibndé mettethoh ropdtatibn Si nce

20 the des\'Né?i-l’oernQQéi‘g%hiasreﬂ rlaﬁo Hﬁﬁﬂ1 %ﬁtul% gérnﬁ@ﬁ%cﬂ& icH hatent (see

e O et i 1t et SHELRS - oo S bt e Sea b e

of t hel®pr ochuoinstographe fgrtee R 2toxoinsdazioldian -Wefhyt mstheatylate pexdnetrand25 The
(et h) acr ytg%ﬁéa QB%B@H&QS fd?m@ﬁ%ﬂ%@ﬂ%e"!écﬂn&é}ﬁ chRPEEnLHete@bd include

N- hydr oxya S Oor conononers

in the pre é?'Pﬁ?Px@Fa]dm’é'ﬂﬁ?tEYHﬂ%tﬁé‘?%l?mécfaaﬁlg@égé@?@]%@%dﬁ%erS| ons, as
reactive doxairidazglidinet-yiethytimhathacrylamids, 2tmethylSdiSeBl(metraaniaypnubemetinilt i ons,

or in pal ”?%xmﬁf’ﬁz@fcﬁﬁlhWI}bep@Fﬁceédld)én@QJnﬁﬁtﬁy] 39042 ioRoinfldzBRdigi1ons for use in

the p S8 ] 'li'he gxarrples which follow are intended to illustrate
the pr er“e oxeﬁp ?Fﬂ%n(fﬁ?) ntion, but wthout restricting it. Exanples
- Example 1: Potassium phosphate
Catalyst {(mol%) MMA HEEH | Product Dimethacrylate
' [area%] | [area%] | [area%)] [area%]
Potassium phosphate (1.5) | 79.05 2.24 16.38 0.31
Potassium phosphate (1.0) | 77.55 2.34 17.93 0.32
Potassium phosphate (0.5) | 73.55 2.42 20.21 0.57
25
Example 2: Potassium carbonate
Catalyst (mol%j) MMA HEEH | Product | Dimethacrylate
[area%] | [area%] | [area%] [area%]
| Potassium carbonate (0.2) 78.65 1.38 16.16 0.48
30 Comparative example 1: Dibutyltin oxide (DBTO)




35 " Parts"P[?g 774 in this docunent, unless stated otherwi se, to "parts by

wei ght". The apparat us consi sted of a 500 m four-neck round-bottom flask
with air inlet tube, separ ati ng col unmg sanpling point and internal

t enper at ure seasqar The 01|J|Jouou. S A40—Was °+'”m*1 stirrer
at 300 rpm peays AmoBe) The seb i ng B Fiedirt waOmebacyiate ilgreux
colum having Raschig rings (Sxprearh] Ahktcatd)edateadd]he sgpmsadd)i ng col um

was a col um ad—havi ng refluxl—regyl ator—and-Liebig condenser and it was

possible to QEE'Z? @M%t in all e<pZ?1 ﬁe ts73Mth&9t13d posi t §06¢ poliynmer. 5

The individual reactions were carried out by the follow ng general working
procedure: 2-hydroxyet hyl et hyl eneurea (HEEH, 130 g, 1.0 nol) was nelted
and bl ank &E¥BPHEE PREPIGSITUPISER Oehaxdet of nethyl nethacryl ate (M)
(5.0 nol, 560 g). In the course of heating to internal tenperature 100C,

t he cat aI yst (0 8 nol % based on the urea) was 10 added. The resulting

azeot rope of Caelsll nethacryl ate (NMAMAnd HEEHan&roduss Dﬂh@haw@te off at a
reflux ratip of 2:1 (65C). At regul ar, 5 of |IIate and
bottonms werp _taken and anal yzed. Af %rrelab)ﬂe [gﬁh%f%ﬁ%&@/ol J?l on’ of

met hanol , opEotasswn m&t/anldﬁ)fﬂtmnlﬁ(éd wi7eH7a |r F.24ux |r &9 of 1M.11unti] six
hours of experimentat—duratton—tad—been—attarned—The-tist+Hat+or was
then switched off and the bottons anal yzed by gas 15 chromatography for the
2- ( 2- o¥oi rﬂihéazmip’adhmdftyda)eemeh'ymenhseﬁmcsquéaﬂydhqﬁrm@hssbnaﬂmbspbmeomslmesnor

conmponent s;f DL ROt G fhetéaﬁﬁlhbs &Qﬁs @ﬁfﬁé FHRBBEMsSyidhliget Qv | ude
SESER ot b vl A R R

2- met hyl - 34 eedling (thebhtab/syibreyfpmssloglten ke ﬂ)Fm of readily filterable crystals and a

2- 0xoi m d@?é%hl 's‘ibplbédo}r{érs%h@éﬁs%ar?c' d and

2- met hI¥J 2-oxoi mdazolidin-1 20 yl)ethoxy] propionic acid. Exanple 1:
Pot ass'i“um phosphate Catal yst (rmol %9 MVA HEEH Product D nethacryl ate

[aready [ dwxeame P &reanf detalysi®q Pot assi um phosphate (1.5) 79.05 2.24 16. 38
0.31 Potassi um phosphate (1.0) 77.55 2.34 17.93 0.32 Potassi um phosphate
(0.5) 73.55 2.42 20.21 8 57 25

. : 0
enzyme
oL + + MeO
~ HNJ’]\N/\/OH —_— HNJLN/\/O\(K eOH

0 ./ ' J 9

(v

15 10 mmo! of 2-hydroxyethylethyleneurea (HEEH, 1.3 g), 100 or 400 mmol of methyl
methacrylate, 2.0 g of molecular sieve (5 A) and 65-260 mg of Novozyme® 435
(immobilized lipase from Candida antartica B, from Novozymes) were agitated in a
screwed-lid bottle at 40°C for 72 h. Colorless solutions were obtained.

To prepare the analyses, a homogéneous sample was prepared by dissolving any

20  precipitates by adding 10 mi of 1,4-dioxane. The conversion of HEEH to the
methacrylate was determined by gas chromatography by means of the above GC
method.

Reactions with 100 mmol of MMA

Amount of HEEH | Product | X secondary Conversion

enzyme used [area%)] | [area%] | comp. [area%] [%]
130 mg 46.1 52.9 10 53
260 mg - 33.3 65.8 0.8 - 66




Exanpl e 2:PIa?L&si um car bonat e Cat al yst (nmol %9 MVA HEEH Product

D nmethacrylate [area% [area% [area%d [area% Potassium carbonate (0.2)
78.65 1.38 16.16 0.48 30 Conparative eégmpl e 1: Dibutyltin oxide (DBTO PF
55774 16 Catalyst (nmol% MVA HEEH Product Dinethacrylate [area% |[area%
[area% [area% DBTO (0.8) 71.21 7.2 20.13 1.07 Conparative exanple 2:

Pot assi ummh% \giﬁq@jﬁ,h}@‘ﬁbfm HEEH Pr oduct D| met hacrylate [area%

[ ar ea% [arbu E"'?" Petassith }B,L..u,\. 1l 99—79-178-24-9. 97 0.11
5 The conparfi i ABRYEOT{ he expeﬁ%t SRR c?éé qrﬁﬂamﬁao@%’y‘a{ﬁwﬂ)msphate
i's superior | @émymeaatal yst |t@rddd EXarshio)d Systamga%] The estend]i cation
proceeds with high selectivity and hi nh conversion at _at: least dalbl ed
‘space-tine yjield 889 ow cont@h? of &FeSsl|i nker. 0-8n coolli ng,58 he tat al yst
preci pi tat esfout {dp ge formpire di5j5y7f| Frerabiggy crystars aggi—a | washi ng
step becones_unnecessary. 10 Exanple 3: zyne cataJv5| s 10 enzynme D11 +
HNAN~~OH FI NN'' ~'280 mgMeOH| Ol&2v 01@.110 mmol 00.6 87

2- hydr oxyet hytethyteneuvrea(HEEH—1—3—¢)— 1060—0or—460—rmmot—of——rrethy
nmet hacrylate, 2.0 g of nolecular sieve (5 A) and 65-260 ng of Novozyne(r)
435 (imobilized lipase from Candida antartica B, from Novozymes) were
agitated in a screwed-lid bottle at 40C for 72 h. Colorless solutions were
obtai ned. To. prepare the anal yses, a honbgeneous sanpl e was prepared by

di ssolving any 20 precipitates by adding 10 m of 1, 4-di oxane. The
conversion of HEEH to the nethacrylate was determ ned by gas

chromat ography by neans of the above GC nethod. Reactions with 100 mmol of
MVA Amount of HEEH Product E secondary Conversion :




enzynmne use(fF[saerﬁ% [area%d conp. [area%d [94 130 .ng 46.1 52.9 1.0 53 260
“nmg 33.3 65.8 0.8 66 PF 55774 17 Reactions wth 400 mmol of MVA Anpunt of
HEEH Pr oduct E secondary conp. Conversigpg enzyne used [area% [area%
[area%q [9 41.7 57.1 0.8 58 130 ng 43.4 55.7 0.7 56 260 ng 13.2
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where
Z' i_s oxygen, sulfur, unsubstituted or substituted phoéphorus or mono- or unsubsti-
tuted nitrogen (N-R®),
15

R' and R? are each independently C,-Cye-alkylene, Cs-C+,-cycloalkylene, Ce-Cio-
arylene, or C-Cyp-alkylene interrupted by one or more oxygen and/or sulfur atoms
and/or one or more substituted or unsubstituted imino groups and/or by one or
more cycloalkyl, —=(CO)-, -O(CO)O-, (NH)(CO)O-, -O(CO}NH)-, -O(CO)- or

20 -(CO)O- groups, where the radicals mentioned may each be substituted by aryl, al-
kyl, aryloxy, alkyloxy, heteroatoms and/or heterocycles, or

R?-OH is a group of the formuia -[X]-H,

25 R® R* and R® are each independently hydrogen, C, — Cys-alkyl, or C; = C1e-alkyl, C;
— Cyg-alkenyl, Cs — Cyp-aryl, Cs — Cyp-cycloalkyl which are each optionally inter-
rupted by one or more oxygen and/or sulfur atoms and/or one or more substituted
or unsubstituted imino groups, or a five- to six-membered heterocycle having oxy-
gen, nitrogen and/or sulfur atoms, where the radicals mentioned may each be sub-

30 stituted by aryl, alkyl, aryloxy, alkyloxy, heteroatoms and/or heterocycles, and R®
and R® may also together form a five- to twelve-membered ring,

~with the proviso that, in the case that Z'= 0, R® is only unsubstituted 01 Cig-alkyl,
Ce — Cyparyl or Cs — Cyp-cycloalkyl, :
35 _
k is a number from 1 to 50 and



mor e cycl qa kittzg - (00 -, -Q(CO O, -(NH(CQO, -Q(CO(NH)-, -O(CO- or 20
-(CO O groups, where the radicals nentioned may each be substituted by
aryl, at- kyl, aryloxy, alkyloxy, heteroatons and/or heterocycles, or R2-OH
is a group of the formula -[X;]k-H, 251B3, R4 and R5 are each independently
hydrogen, C, - Cl18-al kyl, or C2 - Cl8-alkyl, C2 - C18-al kenyl, C5 -
Cl2-aryl, C5_- Cl2-cycloal kyl which are each optionally inter- rupted by
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35 k is a nupber_ fro t.o and PE 55774 19 X:;for each i =1 to k may
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- CH2- CH2- CH2- CH2- O, -CH2-CHVIin-G, - i n-CH2-0-, -CH2- h-O and

- CHPh- CH2- O where Ph is phenyl and Vin is vinyl, are esterified with

(et h) acr @ | Eheipiogessy aacokstingtotagimf T, mderein B’ iatunbekesituterher memasubjtitated] i ¢
ester (D) i nnitrbgerpmer®nce of at | east one heterogeneous catal yst se- 10

| ected fromthe group consisting of inorganic salts (S) and enzynes (E). 2.
The process according to claim1, wherein Z' is unsubstituted or

monosUBst i3 ul keiProaess angeringNoRjaim1isord, whaeipiheds baskersdpaigagictsaitdBhi m 1 or
2, wherein tihe fpK} et more thanar. gand eotSedd tha®) .0, BAS adolKfityah titeadse t han

7.0 and not S 1 o ility in the reaction nmediumat 25C
of not nore '%‘Eg’?]‘mlﬁgé/%|é°g?°‘$ﬁ%eg?%ﬁj'e§@ according to any of the preceding
clainms, wherein the inorganic salt 20 has at |east one anion selected from

t he gr oup 4conise priotess adcocigoaraay ef (I'@Qﬁ‘aeéd'i'ng diatms dwiegreinctae imongdric §4HCO3) |,
phosEaL Tk IR080BN Ssebal s Ol bty F aMRRRIPRRZ, 5y PO
drogencarbonate (HCO;'), phosphate (PO,™), hydrogenphosphate (HPO,), dihy-
drogenphosphate (H,PO.), sulfate (S0,%), sulfite (SO,>) and carboxylate
(R%-COOQ), where R® is C; — Cqg-alkyl, or C, — Cg-alkyl or Cg ~ Cyz-aryl which are
each optionally interrupted by one or more oxygen and/or sulfur atoms and/or one
25 or more substituted or unsubstituted imino groups.

5. The process according to any of the preceding claims, wherein the inorganic salt
has at least one cation selected from the group consisting of alkali metals, alkaline
earth metals, ammonium, cerium, iron, manganese, chromium, molybdenum, co-

30 balt, nickel and zinc.

8. The process according to any of the preceding claims, wherein the inorganic salt is
selected from the group consisting of LisPO,4, KsPO,, NaPO,, K.CO; and Nazcog
and hydrates thereof,

35
- 7. The process according to claim 1 or 2, wherein the enzyme is selected from the
group consisting of esterases (E.C. 3.1.-.-), lipases (E.C. 3.1.1.3), giycosylases
(E.C. 3.2.-.-) and proteases (E.C. 3.4.-.-).

40 8. The process according to claim 7, wherein the enzyme is selected from the group
consisting of Novozyme® 435 (lipase from Candida antarctica B), lipase from Alca-
ligenes sp., Aspergillus sp., Mucor sp., Penicilium sp., Geotricum sp., Rhizopus sp.,



(Re- 000 ), Pi8f& rRe is C - c18-alkyl, or C2 - Cl8-alkyl or 06 - Cl2-aryl
which are each optionally interrupted by one or nore oxygen and/or sulfur
atons and/or one 25 or nore substituteg or unsubstituted imno groups. 5.
The process accordjng to _any of t precedin ai ms, wherei-n the inorganic
sait” has: at Heditedfsbe SantS sl BEpliporm ond NGrOSERe: SLRAGTB | al bal |
net al s, al kalpangreagarth netal s, anmonium cerium iron, nanganese, :
chrom um nol ybdenum co- 30 balt, nickel and zinc. 6. The process
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pr ot eases (E ©3CANt ). 40 8. The process according to claim 7, wherein
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or porcine pancreas. 9. The process according to any of t he preceding
clainms, wherein the reaction is car- 5 ried out in such a way that the
product (C) or (0) is obtained on conpletion of the reaction as an about
10 - 80% by weight solution in the (nmeth)acrylic ester used as the
reactant. 10. The use of the conpounds prepared by the process according to
any of clainms | to 10 8 as a (co)nononer in poly(nmeth)acrylates or in

radi ative curing.



