1 Catalytic nethods for the production of (nmeth)acrylates from

N- hydr oxyal kyl ated am i des Description 5 The present invention
relates to a process for catalytically preparing (nmeth)acryl ates of
N- hydr oxyal kyl at ed am des and to the use thereof. (Meth)acrylic
esters are prepared usually by catalytical esterification of
(meth)acrylic 10acid or transesterification of other (nmeth)acrylic
esters with i Cl bases.
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acid- or baségé@ﬁ%itive (meth)acrylic esters by an esterification or
transesterification. 15 Ureido al cohols in the context of the present
docunent ar e Ddsogmiononpounds whi ch have at | east one N-(C=O -N- group
and at |east one hydroxyl group (-OH). Anal ogously,

N- hydr oxyal k ] i f [ nt nt are
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| east one hydrBYEPXvgiKdeipd goiees and 1 REHSER$RE hydr oxyl group is j oi ned
to the nitrogen atomof the 20 Z1-(C=0)-N- group and Z1 is.defined as
l'i sted bel ow.(Methjeahylit estbid@raprepdred SsualiyhyNatayyeED sytatiftcutiohlc? thafa o9k
nydr ol Y2 e X @R dndeidfiidaork 81 fter fnbiyhdbil 6 RALy B cdib irthe B3S6hos of
addi tion, parhrgcul arl n tbhe case of h r?actﬁ on Wt nQas I.n the
oresence. of  CHRIAKES sliohy BaSes 15 aederaly frerelee one impessibieth SeleqiVelh ael
25 addi tion, PEIPErapichar basseenlye (meib)achyiy esisra ppresignficalion®s6 994,
page 3, |i ne tafsdsterifiggfoml 236 994 describes the preparation of ureido
(nmeth)acrylates by transesterifying (neth)acrylate in the presence of
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iron or zinc t 0 se conpounds 1S
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readi | y. | n A8dpgeushy, Niwdiewslkgeted paides indhe serdexial the preserd decument #re
product i nfl trese ecrapounpowiinehaveat ieast ond PHIC=I0)N- grep and e Itdseores lnxxy!
have to be Lgmﬁmm,ri@%rh&emyeﬂmgrwﬂ is%oiﬁébﬁb'th(et @lg&beh'&%‘dﬂﬂbf@igﬁ ent
manner . ch,a, 35w/ "%P‘Mﬁ 1 out by neans of an
aqueous ?gru%bf‘%“‘g t éph?hgﬁg@{g )égﬁ&éi%egg"&dently has to be dried.
JP-A 62-185 059 and JP-A 62-175 448 describe the reaction of

(et h) acr yl afeeh yiride alsphals 2nd hhbydapyaliddated amidehbydmleextumaly reatlival i
met al. car bonatdes theldfludnde2ef 280 orbdse 40 additiay, paréculdripén the agdsl BB theQbaction
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et al ph%é phgéa?t?on, ar% io 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 titanium atkoxides or 1,3-dicarbonyl chelates of
titanium, zirconium, iron 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 cataiysts
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 agueous scrubbing, so that the product
subsequently has to be dried.

JP-A 82-185 059 and JP-A 62-175 448 describe the reaction of (meth)acrylates with
alkylamino alcohols in the presence of alkali metal carbonates. JP-A 62-230 755

40  describes the reaction of (meth)acrylates with alkylamino alcohois in the presence of
alkali metal phosphates.



The disclosure is restricted to al kyl- and di al kyl am no al cohol s and
does not conprise any information on ureido al cohols or

N- hydr oxyal kyl at ed am des. US 2,871, 223 di scl oses the
preparation of ureido (neth)acrylates by reaction of ureido 5al cohol s
with (nmeth)acryloyl chloride. The use of (neth)acryloyl chloride in
the reactions described |leads to salt fo;:mation and, owing to its

hi gh reactivity,,.tp unsel ecti eac n for a Lacr Iatlons.
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fromEP-A 999 229. In Biotechnol. Leff. 1994, 16, 241-248, Derango
et al. descriuse2bhg213 pasres tkhapactonsiRpadairictadmyiateabpagivh okyeiby |
met hacryl af e hbik %ﬂﬁﬁﬁétﬁfebr&%kﬁﬂloﬁai‘ydr oxyet hyl 15 carbamate with

vinyl nethacrylate version is achieved as a result of the
specific vi nyI met hacryl ate reactant, since released vinyl alcohol is
renoved from ihRese emetirendey piiersieiinihe sactinns dascaberlgads tasdlt foeerlant age
of this procesd, aveng thdls high madctivitg] th aosejdctiteaeadions) forerampe diralylbijons.
avail able. In addition, O0-hydroxyal kyl ated carbanoyls are invol ved
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transesterified enzymati cal ly with (neth)acrylic acid/esters. Here
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ea

further examnp TS i 't he form of wor kup steps, of

t he reactl on product 35 The obj ect is achi eved by a process for

preparing (ngt\Wpa009/5e8a8s fugherNPritirowslistiated cerbamaeyis ate ssterdfied whi ch

_cyclic N-hyderanepsiehiddainegnarhiiadth((fhfcid addEdd] He?d too3a different
reaction system is involved than the ureido alcohols and N-hydroxyalkylated amides

25 treated 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 resuit 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 warkup 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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or open-chain N hydroxyal kyl ated am des (0) 5 where V is oxygen,

sul fur, unsubstituted or substituted phosphorus or un- or .
nonosubstituted nitrogen (NNR3), 10 Rl and R2 are each independently
C2- C20- al kyl ene, 05-C12-cycl oal kyl ene, C6-Cl2- arylene, or

C2- C20- al kyl ene interrupted by one or nore oxygen and/or sulfur atons
and/or one or nore substituted or unsubsjituted i mno groups and/or

by one or nore c cl,oa 0- (NH) (00) 0-,

-0(Q0) (NH) -, qr ?ha'%lg)ﬁy?rﬁﬁ'%g‘y%‘&fjgﬁbo%@%%ere t he radi cals nmentioned
may each be substltuted by aryl, alkyl, aryloxy, alkyloxy, 15

het er oat ons and/ orOhet erocycles, or R2-CH is a group of the formula
-V118-H, R3, R5 fTe each independently hydrogen, Cl -

018-al kyl, or 0O z- ~“aregml, 02 - 20C18-al kenyl, C6 - Cl2-aryl, 05-
Cl2-cycl oal kyl whi ch lare each optionally interrupted by one or nore
oxygen and/or sul fur Rat ons and/or one or nore substituted or
unsubstituted imno groups, or a five- to six-nenbered heterocycle
havi ng oxygeryhep t rogen and/ or sul fur atons, where the radicals
mentioned may each be substituted by aryl aIkyI aryl oxy, al kyl oxy,
het er oat ons apd/ or hete ocycl es, and and y al so 25 toget her
forma five- 4 & YRaNy Y H%%—fbé'd}”tﬂj HbSUbW?tﬁd W@PW%‘P@{B‘ ?%?“03'199?‘”8-'?8
case that Z1nirogen ®BRYs only unsubstituted C1 Cural kyl, 06 - Cl2-aryl
or Cs - Cu-cycloalkyl, 30 kis a nunber from 1 to 50 and X1f or each i

= 1 to k Ry i BAEREREQALA HabRna&le el sl SR diec. Ok eng @* CH2- 0-,
: ag g(zgﬂgl_baaﬂene%g% ! 3@%%; léte pt?ﬁ%i%l;%e @ 9%1 andfor sul ra ) o

- CO( CH3) 2- OH2 apdior ops of gigpe mqgtlt@a@ pgunsubs@mt@%mgggwmgu@or by one or more
- CH2- CHVi n- 0¢ycloaByVHBOBH(00)0~ GNBYCERr: ®{CajtH}-CaRrboEIdR -(00)Aruesups,Ph
i's phenyl andhdienhd mdickis Ylentiordd diz§ e o dubbtetedby Aryi( BRJI @rﬁ@ﬂwélkﬁo cid

or. transqgteﬁétyoggn,}glaq.,glogﬁ etbBRiesOfte (meth)acrylic ester (D) in e
presence of at |east one heterogeneous catal yst sel ected fromthe

roup consistin inorganic salts (S) and enzynes (E
d P L %Ilsagroupo theformuia-[)(;k-lgl ) y (B).

R? R* and R® are each 'independentiy hydrogen, Cy ~ Cqg-alkyl, or C; — Cyg-alkyl, Cz —
20  Cygalkenyl, Cs — Cyiz-aryl, Cs — Cqo-cycloalkyl which are each optionally interrupted by

one or more oxygen and/or sulfur atoms and/or cne or more substituted or

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

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

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

with the proviso that, in the case that Z' = O, R® is oniy unsubstituted C, — Cyg-alkyl, Cs
— Cyp-aryl or Cs — C4z-cycloalkyl,

30 k is a number from 1 to 50 and

X foreachi= 1 to k may independently be selected from the group of -CHx-CHz-O-,
-CHy-CHz-N(H)~, ~CHo-CHzCHx-N(H}-, -CH>-CH(NH)-, ~CHz-CH{NHCHO)-,
~CHg-CH(CHa)-O-, -CH(CH3)-CH,-0-, -CHo-C(CHs)a-0-, -C(CH3)2-CH2-0-,

35  -CHa-CH,-CH,-0-, -CHx-CHa~CHa-CH,-0-, -CH,-CHVIn-0-, -CHVin-CHz-0O-,
-CH;-CHPh-O- and ~CHPh-CH2-0- where Ph is phenyl and Vin is vinyl,



5 Wth the aid of the process according to the invention, it is
possible to prepare (neth)actylates of N-hydroxyal kyl ated am des in
hi gh-yield, under mlId conditions, with good col or nunbers and

wi t hout washi ng steps for purifying products. In this docunent,
(meth)acrylic acid represents nethacrylic acid and acrylic acid, 10
preferably methacrylic acid. In the abowe definitions,
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1, 4- di oxa- 1, &%é)@?\%ﬁ%yﬁiona 7-trioxa-1,9- nonyl ene,
1-oxa- 1, 4-butyl ene, 1,5-dioxa-1, 8- octylene 1- oxa- 1, 5- pentyl ene,
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or 1, 3-cycl 0ﬁemgdyelaaﬂsylehel‘:ptlonh[lﬁsubetitutéd By pivle Bk eandoxydaliyloxy, heteroatoms
?' ghsn%’L ?ggaaﬁdl%’l‘ﬁte@&@c!és i$; t’@#’éﬁhﬂﬁl&? g%a ﬁeri'eh%(dﬂp@:ﬁ’cﬂbﬁé‘%yclohexylene

1, 4-di aza-7- 0‘3?10 E@@R%%szf ('3’ ﬁ 7-di aza- 1- oxa- 1 7- heptyl ene,
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1-aza-1, 3-pr 6p9to@i’r@,enaoetbaalty-suwaﬁqd, by-adyit 3y meyjoxy, alkyloxy, heteroatoms

4- aza- 1, 7- di enttorhefrdee@iéydraingerrdbtaitay che @X mork-oxeidnyshd/br Sifeatying BRd/or
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15di et hoxyet hyl, 1, 3-di oxol an-2-yl, 1, 3-di oxan-2-yl,

2-met hyl - 1, 3-di oxol an-2-yl, 4-nethyl- 1, 3-di oxol an-2-yl,
2-1sopropoxyet hyl, 2-butoxypropyl, 2-octyloxyethyl, chloronethyl, 2-
chl oroethyl, trichloromethyl, trifluoronethyl, .

1, 1-di met hyl- 2-chl oroet hyl, 2- nmet hm sopropyl, 2-ethoxyethyl,
butyl t hi omet hyl, 2-dodecylthioethyl, 2- ﬁhenylthloethyl
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and/ or one Ol AIREEEAATS. i %hﬂg%ppaném Jor
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et hyl phenyl , 2@i2trifiyorqetgh 2Hhydiogsyebtvh 2yHydlosypydpyl, Bawdrokptoplypiandrbxybutyl,
ﬂodefyl phﬁnyBFy&nyﬁﬁmmeh@awt e&maﬁ%mﬁggﬁopy:emgmm rWth y

exyl oxypheny g&é Q{r1$th By :'ili%f et nﬁﬁo%fb%?l y
St hoxynapht h 3 2 t”h
T s don o Lot ol e
ni t rophenyl ‘thﬁthY&?rm"ZOF@Rifl ﬁﬁifﬁﬁt@ﬂﬁﬁ@ﬁﬂmtyi BctimetbylaminefiexylcDhusky-2,2-
4-acetyl phenshmethyietmbRapeeﬂwqﬂmrﬁyrbhenmxyﬁﬂohxﬂwmmbwmwwbherﬁﬁybum 6—
Smrfcﬁfl gt@g I%bhé?.ewhefwIimethsﬁyefhmugmﬁwo%r&s}ﬁa%t tu&g B o
groups is, 'gréthe 20é}|'~?o %*h%%?’% '%é)é %tﬁ%yﬁrop@ th %
cycl ododecyl ethopyp ?99’ cycl opent yl , di et hyl cycl opentyl,
nethylcyclohexyl dlrnethylcyclohexyl dlethylcyclohexyl
butyl cycl ohegyt cmraﬂaehﬂwmhph@mted @y SRR OGS EIOr suliur atoms
di et hoxygycl Qfﬂﬁ’df'%e o 6%%&5&.&@9%%&?6&4 tu e&Prh Sé'pcslﬁ @%mple vinyh, 1+

dlchlorocyclohe ro sat ur

unsat ur at ed FHP?:%% f"&v H\f¥§we§y§h%‘l%blﬁﬂ}yga Yo Pt 58 Y. and
five- to sixdafgrRssk eeledrsemi.GaRne NItk Rgthoxyyigd2-etherioy chmaihaxseyl

sul fur at ons3-aethoxyallyl, 2-ethoxyallyl, 3-ethoxyallyl or 1- or 2-chlorovinyl,

35  Gg—Cyz-aryl optionally interrupted by one or more oxygen andfor sulfur atoms and/or
one or more substituted or unsubstituted imino groups is, for example, phenyl, tolyl,
xylyl, a-haphthyl, B-naphthyl, 4-diphenylyl, chlorophenyl, dichlorophenyl,
trichlorophenyl, difluorophenyl, methylphenyi, dimethylphenyl, trimethylphenyl,
ethylphenyl, diethyiphenyl, isopropylphenyl, tert-butylphenyl, dodecyiphenyi,

40  methoxyphenyl, dimethoxypheny!, ethoxyphenyl, hexyloxyphenyl, methylnaphthyl,
isopropylnaphthyl, chloronaphthyl, éthoxynaphthyl, 2,6-dimethylphenyl, 2,4,6-
trimethylphenyl, 2,6-dimethoxyphenyl, 2,6-dichlorophenyl, 4-bromophenyl, 2- or 4-



15 optionally interrupted by one or nore oxygen and/or sulfur atons
and/ or one or nore substituted or unsubstituted imno groups is, for
exanpl e, fury!, thiophenyl, pyrryl, pyridyl, indolyl, benzoxazolyl,
di oxol yl, dioxyl, benzim dazolyl, benzothiazolyl, dinmethylpyridyl,
met hyl qui nol yl, di et hyl pyrryl, methoxyfuryl, dinmethoxypyridyl,

di fl uoropyridyl, nethylthiophenyl, isopreopylthiophenyl or

tert-butylt hirﬂ?ﬂ té 2 429 Q@Imﬁ}oﬁﬁerﬁr 4%é?|§ﬁan"llinc?ph§ﬁ;mﬁl £36phenyt,

1, 2- propyl ene
hydr oxynet hyiﬁpl 3R ¥1| Eé'ﬁ °re%’°m%F§ Weﬁ?B propyl ene, 1, 3-propyl ene,

1, 4-butyl ene, 1,6-hexylene, 2-nmethyl-1, 3-propyl ene,
2-ethyl -1, 3- &s@'@h-e}’ﬂ@aﬂ@ @hmaﬂ’mtnteynupted By ony arpydre preygem end/or sulfur atoms
2, 2- di et By -shdiér bnd ofIntone subbtiidied YElDBIItdERRO ghouds RY RF @m{ﬂaﬂ ene,

S RE TR
particul ar rdg?%pyiwgigp?riyl %Itwyé%@ﬁ F@ii %le? fy% ’Eﬁ%‘ep’
veryparti cul é?P YEV@?'@P‘@HB@“"?’@’C!P]@BM chﬂbﬁﬁhﬁleg@wdwxﬂr e

1, 2- et hyl ene buiyitiZeqyrioisiyie chégrodycibheliyhdichigrbeyjdbheryt, jdhiareycldpentyl, or else a

hy dr oxymejohy Satliradededr i Rieted Bichdlid sRXem, Torx RS0 Yib@BRwI of ndrbBheRy, ene,
1, 4-butyl ene, 1,6-hexylene, 2-nethyl-1, 3-propyl ene,

2-ethyl -1, 3- gr[?pyl ene, 2,2-dirnethyl-1,3- propylene and

2, 2- dlnethyl- , 4- butylene 1, 2-cycl opentyl ene, 1, 3-cycl opentyl ene,
1, 2- cyclohexylene 1, 3-cycl ohexyl ene and ort ho- phenyl ene;

35pr ef er encefives tcgﬁmrrtbereﬁ heteatchgié baving okyden pmitngneh @ndfor dulfG-gtamepardene,
particul g pbstfoaé@nmerr@aecﬂhy?or@tdamo@&y@éiﬁbnwo?smupaﬁzshsaﬁdr&mﬁe\berrmre
particul ar pgﬁgsﬁ{ %'a% ﬂlb%vtlﬁe(ﬂrmﬂ& fore arﬁﬁ@‘ to erpﬁ z}
areeachlndeeé “y ogen % ﬁd P
40docunent r& ye?' » djo, ‘glaz Yip ti"?%g IE’*"‘?‘l"il'butyl

i sobutyl, seéw@éh,vw'ctw rediau @etvwlmeﬁw@v-@ﬂmt ifuen, skpesthoxmmidyl |

et hyl, n- pr ogiiboramuidyl-rbethythiopheyk ispprepyithiaphenyl of tanyislityiiephenpet hyI :
et hyl andgn-butyl and even nore preferably hydrogen, methyl and et hyl

and in parti i,ned ring,
and in pa to%kﬁ shéf‘ﬂf‘g eln o yl ne 8“10'1 Eﬁg@h&f Wéq%th %&E’é’é1
3-oxa- 1, 5- pe C{ﬁ"é’i’?@ Hhy rﬁﬁy 8?% E¥RT
i sopr opyI nl.grmegans, -'r-‘rn‘@ﬂb'ﬂ 3-pr0§eﬂ§m.y?+ethy§b.é-prmby¢, 2.3 @mﬁthbltﬂt,Cyl
n- hexyl, n-happyléne amd Act-gitnethyl- MDM#!enen-'l,dQﬁﬂﬁpdntylemeIﬁﬁ-bﬁﬂfpémblene 1,2-
n- hexadegy! ,cyaroﬁgiy&ﬁeqmtcyclaﬁ&wﬁéxﬁd or% dagxyl, cyclopentyl,
cycl ohexyl, Y& Vaven 1 £ L HREEN 2. b ereY. !a-pmpy nLhyl or benzyl.
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-
hydroxymethy!-1,2-sthylene, 2-hydroxy-1,3-propylene, 1,3-propylene, 1,4-butylene,
1,6-hexylene, 2-methyl-1,3-propylene, 2-ethyl-1,3-propylene, 2,2-dimethyl-1,3-
propylene and 2,2-dimethyl-1,4-butylene, 1,2-cyclopentylene, 1,3-cyclopentylene, 1,2
cyclohexylene, 1,3-cyclohexylene and ortho-phenylene;

36  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 C4-Cyalkyl, which in this
40  document represents methyl, ethyl, isopropyl, n-propyl, n-butyl, isobutyl, sec-butyl or
teri-buiyl, preferably hydrogen, methyl, athyl, n-propyl and n-butyl, more preferably



Z1 is preferably O or NR3, nore preferably NR3. Preference is given
to the cyclic alcohols (C) over the open-chain alcohols (0). 15
Preferred individuals (G are 2-hydroxyethyl et hyl eneurea, 3'-
hydr oxypr opyl et hyl eneurea, 2'-hydroxypropyl et hyl eneur ea,
2'-hydroxyethy1-1,3- pr opyl eneur ea,

2' - hydroxypropyl-1, 3-propyl eneurea, 3'-hydroxypropyl-1, 3-
propyl eneur eay d%geh)fﬁlétﬁ%yéwwﬂd by BYerE A& bRferably hydrogen, methyt and
2" hydr oxypr op é@%% ¢y pEHRLBRYIFREHT €2,
3' - hydroxyprop E 5. propyl enetrea, 1-(2' -hydroxyethyplnldazolldlne-
2, 4-di one, ' - hydroxyet hyl ) di hydr op r|n1d|ne 4-di one or 3-(2-
hydr oxyet hyI ) J@%&B '?f'tﬂ”?] oy eombgngct ring K and Y édoetherivey bes 1.gibutyiene.d. B -
hydr oxyet.hyl etdn;gﬂeeaeuﬁ-eaa—‘l;s-pehtyténaxypr opyl et hyl eneur ea,
2'-hydroxyethy1 , 3- propyl eneurea and

3' - hydr oxypr § ) _are
o h droxy z-%%%gl &E&ﬁ?ﬂﬂﬁ% ﬁ%thy?éth p‘;& Fﬂ pkgpgg ¥ IS G o
hydr oxypr opy R | ”ﬂc%’h o sepdey) nytetrasigey), n-hexadecyl
N, Nr - di net hyl- oqtac{egyl mglg@aykgmtmﬁpmrwg{opentyl cyclohexyl, cyclooctyl, cyclododecyl,

N , N -di nt hydhed¥,(raphtiigfor baryegk opyQurea, N , N1-di et hyl - N-( 2-

hydroxyet hyQurea, N , N1-diethyl-N-(2- hydroxypropyOJrea,

N , N1-di et hyl r 3

N . N-di - n- butf%@?ﬁﬁ%%%ﬁ‘ﬁ%%gmm 1\ 11- di - n- but yl - N- ( 2-
hydr oxypropyl)urea and N, NP-di-n-butyl-N-(3-hydroxypropyCQurea;
particul ar pregfeieaerie given Qﬁtb@nycdl@alnpl’(og-(ﬁj/weotwgpﬁytbamzdep,hols (O).

N- (2- hydriaxypropyl )urea and N-(3- hydroxypropyQurea. 35In step c),
the esterifi ¢adibpdy M&In&n&:aﬁé‘@) Q)ea@fh &rb:geﬁgl'e g@ﬁeﬁaeger ably the

transesterifi |
preferably or'? gg@ leth& ﬁe"ﬁgg mWeé ?%'ﬁmeﬁrbt ﬁ%dr%y(g%g! of at
| east one” heEPHGRTETRS 'E:Vzgf"&w PV SrRECRYISACYTRR - ‘FW&‘”@P@%T@M& sting
of i norgani c PswyiEReUeE) 2ahvdraxpetyid 2-grepylensdre&@visiooisropidyl, 2vay be

(et h) acr2gl i propgleskunsa, Ssiyaroxy@dpy -1 mEhylres 192'HEdMdIyBinFddzdlidHeed
al conol ,  pr ebar Aley 1-eAhirayRthyldin gd%wm%mxl b £l 595 (Mt acrylic

o T P P’Z S %m“#fgﬁfe"*‘ers%%eaﬁé‘{{feiﬂéf&2%2”‘52%232%2' i

without C-C H{ﬂwsﬁh@emsﬁegur%sa&a'mdrwwemﬁt@éenﬁwsw\&“ Redrevethiiohibl e bond
i n the (et hpapylghaucaandt3shydréErrppticsprofylanewpaunds (D) are net hyl,
ethyl, ngbutyl, isobutyl, tert-butyl, n-octyl and 2-ethyl hexyl

(et h) acryl aEF‘ef erky %M;tqaé .%w ﬂa‘xyeé éﬁgw%ﬁ@c{;&@sm?‘a@% 34
th r%ﬁyﬁmp %
BTe)Rt? 5512? yt %?fbgf oxypepiURsy M) Mrdipethyld-(Glumertrenyluea, p¥ f-dietbyide(2 s gi ven
to nethyl, ehydgdxyethylimnday N' NrdietByl ek (ayHyBlexspi'op@mBéd]MNf&btaﬁm -(3very _
BZH: gﬂ: gg Pﬁﬁfrc%r uFé& Mf&i’habu@m&(ﬂlh é\m jt'xPéé' N r@%ﬁ%@ﬂm'@te in
S o B CA e e,
accor dance fye %U@Fﬂ’iy% fHyiirea, M@é"é r°WPf°pV[)“rea and N-(3-
hydroxypropyljures.

e b #8 amiorietabisady N-dimethyi2-

35  Instep 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 ().

40  Compounds (D) may be {meth)acrylic acid or esiers of (meth)acrylic acid with a
saturated alcohol, preferably saturated Cy ~ Cyc-alky! esters of (meth)acrylic acid, more
preferably saturated Cq — Cy-alkyl esters of (meth)acrylic acid.



15 which 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 tine, the
pKB shoul d not be below 1.0, preferably not less than 1.5 and nore
preferably not less than 1.6. In the context of this document,
het er ogeneous catal ysts in accordance with the 20 i nvention are those
whi ch have solubility in the reaction mgdiumat 25C of not nore than
1 g/l, preferably of not nore than 0,5 g/1 and nore preferably of not
nore than 0.25 ag/l. The inprqgani.c salt preferably has at |east one
Bhi on sel eot R EBHPRALNS BRIty ST LTS BPEIED RIS O ORI
hydr ogencar b&aadslapaigpursp fien et ¢ néhindhe ratpaadistaits.
(HPA42"), di hydrogenphosphate (H2PO4"), sulfate (5042), sulfite
(S™32") amd @a;hg%ybwomtﬁem_s@@ﬁre WReHVE efRGl, h-Butl, sotickin, abKiltyl, Rbctiidnd
Cu-al kyl or Gs. ¥ }a}éﬂla‘f&‘l%—&hﬁ&% QBthﬁ-%ﬂEi‘HoXo(H&hZJ Led, by one
r an one,_ or. nof e

i
or nore oxygen an !6?“15 at ons eI ybsii'tuted or
unsubstitute f’ﬁaﬁ?‘?%db%%ﬁ@no(%h&cgﬁaé?' i ’_‘iagedéq?@éﬁ“ BORAPEBIRE RS N d
phosphat e, p#inesteylaipieraye dilaeiirce/late aphesitrestiultol Rirensineeylates o :
includes the condensation products, for exanple diphosphates,

tri phosphat epaaRdaiRidRIESE BRES R maky! EM81, IniRGIaRY @etﬁﬁﬁéxy%fr?é Y,
has at |east ,g gaﬂ\’l@ﬁlir S héth HiLol, A6 LN B GRS B! A9kl ! |
netal s, al kall ear ta)s, a nam ceri-u i‘ron, hanganese,
chrom um . moMAHHLATGA BREDRCY AR ARE PsRR I B methih st ey BRce s gf ven
to alkali netals arid particular preference to lithium sodium or

pot assi um  Yhe ifarghnic shla(E)ywiicredaprbeeded IncGcgadince @it the irvestiohiaddPHse

K3PO4, NagdPOhhickRaddh A Not2tdrB triaR &.0) paferdiiBor nbER &0 than \6or dhdRAEE 1 cul ar
prefer ence i 3yl Kk W 2.0t HESAGURE H2 ok ol YN Oty KEPO!

may be used I'n_an LOUS [OFMm OF el S6-as e PI-, hepta-- or
nonahydr at e. p?f?éab@g'foéﬁs? @R iPeRAgRore PR not leps BaR 1-8n cat al yzed by

an inorganic salt is effected generally at from50 to 140C,
pref erabl y atnthe contexPofttiais E6Bentyheteropefoas ediklystaih abeopdane®witioth20C and

ggsg N ieggr g#abahﬁaﬁ aret948e Ofich Ba B Solubiik iﬁWr@ﬁigﬁ@rgdiuﬁw%?zée%gcﬁh{)%r]gf‘gm
300 hPa. o at*%%aﬁﬁﬁf?f%’at%@'éi*s% PiSTeER O R SR ele et B
esterificati®R?8" the | ow boil i ng al cohol forned in the
transesterification, if appropriate as an azeotrope, is to be
distilled of fhe iddrgaridsitipraratablp hbeaMeRNod@idn)salRENY frém & glog) consisting

{r anseet o1 {1 CaoRite RENSR N incaibndt 1108y, dhot %???b?‘éief cral 1y 2 -
6 1 ol / mol NagesrResip BF0L edilagsnphaibhale 6 h800 b EPi e 5
3.0 nol / ol . (589 YAnd craaiat R GOR) Where R&isCs & i-alioda Com Coralkyl or Cs —

t ransest eri f Cgaty ohicicareakytz emdiobally dnterrupteddymhne osrabre okyyegandoaduifyr f r om

30 min to 24xhabsd/orRhe behamk!subdthaer dunsinditied Mndgdlss. nore
preferably from3 to 12 hours and nost preferably from5 to 10 hours.
The content of inorganic,salts’in the reaction nediumis generally in
the range o PTFIeERRED B B i CAPDEie R ShossF ol Rerispiar iBle(enge o Rhesialen g
nore preferably 0.3- 1.5 nol % based on the sum of the conponents (C)
and (0) usedPhosphate 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 glven to alkali metals and particular preference to lithium, sodium or
potassium.



In the esterification or transesterification, polynerization
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 catal yzed by an inorganic salt, the products 35
are generally obtained with a color nunb®r bel ow 500 APHA, preferably

?El) ovvwhfgg 22?51%@ phefi&featorg é?'ﬁ:'s%lf‘é #8Q;. éOK[?LCB\J 2P, §péa@ﬂ¥2@%§
exanpl e, sel ec@%dg%?eg%*% 03 %ﬁ;aosg[s%%\éwé F@EE%QWQ??% &nong t hese

particularly anong the 40esterases (EEG 3.1.-.-), lipases (E G
3.1.1.3), gl ywseyingdethe(meaion3KP Oqmayiive upeddn ealwspus Em@or Bisel as theltrj-, i n
free form#®Kr heptesbeminamjdate.or physically inmmobilized formon a
support, preferably |ipases, esterases or proteases and nore

-preferably e ar articul efe ence
" gven to NIESS Eﬁei%%é?% ispnden el R Rl B Bl

| i pase from ASEgR g a0go 1 %Qp%’?@ﬁbfylﬁ rery S0 iR agye Prelf%ﬁ#héﬁflffomn
sp., Geobi curﬁ0§990°®ndmtjsr8§mbly3@%@@“@@0"0&1 sp., Candida sp.,
Pseudononts sp., Thernonyces sp. or porcine pancreas; special

preference ig ﬁip}/dﬁﬂ%t%%é l'e@l@ﬁﬁ rﬁéy%@cgﬂfa 'ogﬂmﬂgiléﬂ ik GRicE Pbssor

TRy i b e et iR

S
with a (neth) i g{@
preferably f E8ifiBgtienordoriowbsiing geaitobiapd/n thedrnsrsteriication i apprepriate

preferably frrern4gedrop6dCo bedistiled aipper [imt of the tenperature is
of coursesthe boiling point of the solvent or of the al cohol rel eased

in a transeshﬂmoua@m%emgﬁ (@Q%agﬁea%t& &Qﬁ)gl&@f?&és‘te{?%n@? o3P 3 g]tgd

out under sli e u

to at m)spherl'-iJtIH é*%@f??@g‘ Rm}%'ﬁ %g{%?rb?ata}h@% EBYMPY 'E"F\(S. 5 generally 2 -
esterificati 6n 1dpolimek prefRialy? Sty TP@EIbRNG BereweRierably B8 — 3.0 : 1 mol/mal,
transesterification, if appropriate as an azeotrope, is to be

di stil | eckpof fThe reaction tiht¥ein HaZag tEficaoM @ﬂﬁanbé&t&h@t;b@@&él&z@ﬂ byedindrahi

?ﬁgegﬁlml gfl? élpggéﬁé?g flofC3p H%’ @? agb é(rrqiﬁbqgthiaugarﬁgrg on
bet ween (et 859596%}) g&?ﬁé rs( ShRiE ef§°t"é$ aWd""éff ohol (C) or

(D) in the enzymatically catal yzed esterification or
transest eri f Toatéontant bingresrds it {n the reabi@n niedivei is geterallyirethe ramlgk wf foom 20

1 not/ B8 28bout 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 sait.

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

Enzymes (E) which can be used in accordance with the invention are, for axample,
selected fram 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 physicaily immabilized form on a support,
preferably lipases, esterases or proteases and more preferably esterases (E.C. 3.1.-.-).



The reaction tinme in the enzymatically catal yzed esterification or
transesterification is generally from6 hours to 3 days, preferably
from8 hours to 2 days and nore preferably from 12 to 24 hours. 30
Preference is given to adjusting the reaction tinme such that the
conversion of all hydroxyl functions present in the alcohol is at

| east 70% preferably at least 80% noré&0preferably at |east 90%
even nore pr aiee,r;ed@thcw aflprefefaieb isYénad Nold2yrRé® U libae mn CaHRkk alliticasd

The enzymal i g agé‘ﬁ 2 eassjg o Y Q&tmp ;lyPe?l‘cﬁEBmt%ﬁ &@B@wﬂed'

th b
Ip(ra]rforeman;eln i '|' 'F?%‘s Pe?@r d B‘i‘\éfl épdﬁ{?e"é‘%’&?f‘??% rMomyces iRy

reaction pr od’ﬂE‘?rﬁ'"%B?W@?&bﬁ’rp@"'?'wr‘?fﬁ@”%ﬁ9%’! fodigpseyiropnEandjdactareiae Biopn
gener al | y 540 fiasnBurichotietimsp.nunber of | ess than 100 APHA, preferably
bel ow 80 APHA. 11 The reaction paraneters which follow apply, unless

stated ot her v Hﬁh@e&l Qﬁn%??ré(ﬁgg&tbﬁf@ lLonﬁt? %ﬁgﬁr}[ﬁ@%telﬁg&edﬁnd to

t he reaction cat nQr ti.on eed
in organic ng'QFé sa%ﬁ?m\r%iq U-}D (g pﬁ‘%'grtaglg?ro@g% u?’o%?dﬁ?f raaﬁ%?‘% to

sol vents. Thé0¥ Roghrisferby figarAdtaBPiC- subst anti al |y anhydrous (1.

wat er cortent bel ow 10% by wei ght, preferably bel ow 5% by wei ght

nore pref er aiphyufietl it PmdienpeiARE isthBoui@She BERGPORPLMNOSINRM &-opiebY

wei ght). In e substantially free of primary
and secondary aJ(l:t)e e&ﬁ%t@né&#’% Et Econtent bel ow 10% by wei ght,

preferably bel ow 5% by wei g{ more preferably bel ow 1% by wei ght and
nost 10 pref 8 EBBPF '%FW actignney basarged out ander slghdy wekeasi REesswewh fars
ar e t hosdsknexampie) frointies dPp by megsherit pressexa whérethe eatar aelgasedinaid s such

as C(era al Cobﬂéﬁwatébh%f'ﬂﬂlfgeﬁl@h%mﬁr@ atlcciﬁﬂltf@rﬂﬁhcin ﬂéﬁ&&ﬂ:@@%hf’c{ﬁb&pf?Qﬁpropnate
pyridine, al kyl ethers
preferably po%/ rg%ﬁ? f}ér?e'é é{)gé;glfﬂ% - 15C4-al kyl ethers, e.g.

1, 2- di met hox thane di et hyl ene egcoI di met hyl et her, polyethylene
gl ycol di net e@tﬂﬁéﬁoﬂi@ﬁ In toe magliooynestiun sgengalitinte rﬁweﬁr@mab@uﬂ Gt to
pr opyl engo catlib bptveighiChased ah khd suoedfitte @eipenshis (Chop@) ahd (D) ased.
tert-butylacetic esters, THF, toluene, 1, 3-dioxol ane, acetone,

i sobutyl net yl
ohaYL hermi% ﬁﬁrtr%ftebe[tﬁé&yr@ pfg &gpﬁggzp@m;@ﬁ egeepm%%oh&g& )
20di met hoxy niBiiEseymaticl r e S OfHe'@PﬁﬁrftCPffqnés 9eI%RY fis SRono-
or pol yphasi tmaVmelprelsrablydi e2f ; 1 lanI‘aOIpartl cularly preferred

enmbodi rept of the transesterification, the reaction is carried out in

;[ 29 |( \r;‘g'lt’]h% gcgﬁgcrg&t18§ tige ldjtﬁggnz@ﬁ’laﬁcar I@ 5!%5 eyﬁflf)éaﬁ)d?':r dritd é@fenﬂ’{?ﬁ&? jgence
pr oguct (O %elner@@%rgggﬁyrg A gaygnprg ﬁ%?}er %H%ﬁrs t‘?‘?%%ﬁ'&‘ﬁ”?f as an
about 10- 80YEBEOWSIGHT2 88PN in the (neth)acrylic ester used as
the reactant, in particular as a from20 to 50% by wei ght sol ution.
30 Preference is given to adjusting the reaction time such that the conversion of ali

hydroxyi functions present in the alcohol is at least 70%, preferably at least 80%, more

preferably at isast 90%, even more preferably at least 95% and in particular at least

97%. )

35 The enzymatically catalyzed reaction may optionally also be performed in the absence
of stabilizérs (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 less than 100 APHA, preferably below 80 APHA.



The reactants are either dissolved, suspended as solids or in an
enmul sion in the 30reaction nedium The initial concentration of the
reactants is preferably in the range of fromabout 0.1 to 20 nol/1,
in particular at fromO0.15 to 10 nol/lor fromO0.2 to 5 noth. The
reaction nmay be effected continuously, for exanple in a tubul ar
reactor or in a stirred reactor battery, or batchw se. 35 The
reaction may be carried out in all reactl¥drs suitable for such a
reacti on. SucTherreagibopsrametrdvrtuiniolicav 4pps enladsistdiaibthdiwicb ol b the

Preference i SertyMeitalycabdifz86 tdabori 4R 16 BB FLdcih debinBed vith MBFYahR Rhits.
reactor or a fixed bed reactor. 40 To m x the reaction mXture, any

nmet hods may b_ﬁ@lrjs%%. Sgeci alﬁéﬁ,ti rri_n% ar&)arat_us IS not required. The
m xi ng mié‘h bew rFté _&%ﬁ’, .gi"@rce aﬁfﬂ:%'?aﬁ ?ﬁ@h’d’i"ﬁ‘iﬁgﬁ W:gﬁ%a@vﬁ piegdaitighefy
an oxygenous SNESEE YL BR)IETC JEerae agraliyraonydrousdye. Wateneontent oelow
pol yphasi ¢ anb% Apwéigre, prefacbiyrtiswes% byiweight| med preferstle belew 1% by weight
The. mol eoul ar g et PElerRARIARALS Sy Wl Th PR e PEle Shdhegly
start of i he gt Al Ea LaNESy thnbs 16 sBREY Ronudtt BHG) g lont nc
course of thé$EZRYPEIAW ThiY VRIBBaPaE hraerplly belew 1% weidhband eestval ue
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25 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 or in a
stirred reactor battery, or batchwise.

35
The reaction may be carried out in all reaciors 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 helow). The reaction medium may be mono- or polyphasic and
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35 Itmay be advantageous in the case of the enzymatically catalyzed reaction to remove
water or alcohol released by means of a binary or ternary heteroazeotrope which boils
very close fo 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 ¢c) may be reused
without further purification or it may, if required, be purified in a further step d).
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flask w gh akdvah@h&dusl URE 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, low 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 like 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



separating colum, sanpling point and internal tenperature sensor.
The apparatus 40 was stirred wwth a magnetic stirrer at 300 rpm 15
The separating colum used was a 20 cm Vi greux columm having Raschig
ri.ngs (5x5 mm. Attached to the separating colum was a col um head
havi ng reflux regul ator and Liebig condenser, and it was possible to
operate it in all experinents w thout ddgosits of polynmer. 5 The
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Ex le 1. P h d HEEH
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(1.5) 79.05 Popa ion of muitlply. e at Ieast doubly, (meth)acrylated products, Such products can
only be removed with difficulty from the mono(meth)acrylated desired product. Since

20 ‘the desired product is to be used as a monomer or reactive diluent (see below), a

content of multiply (meth)acrylated product is undesired, since such products lead to
crosslinks which can increase the molecular weight of the products in polymerizations
in an unforeseeable manner,

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.



16.38 0. 31 Pot assi um phosphate (1.0) 77.55 2.34 17.93 0.32 Potassium
phosphate (0.5) 73.55 2.42 20.21 0.57 25 Exanple 2: Potassium
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15
The separating column used was a 20 cm Vigreux coluran having Raschig rings
{5x5 mm). Attached to the separating column was a column head having refiux
regulator and Liebig condenser, and it was possible to operate it in all experiments
without deposits of polymer.

The individual reactions were carried out by the following general working procedure:
2-hydroxyethylsthyleneurea (HEEH, 130 g, 1.0 mol) was melted and blanketed with the
appropriate amount of methyl methacrylate (MMA) (5.0 mol, 560 g). In the coursse of
heating to internal temperature 100°C, the catalyst (0.8 mol% based on the urea) was
added. The resulting azeotrope of methyl methacrylate (MMA) and methano! was
distilled off at a reflux ratio of 2:1 (65°C). At regular.intervals, samples of distillate and
bottoms were taken and analyzed. After the end of the evolution of methanol, operation
was continued with a reflux ratio of 10:1 until six hours of experimental duration had
been attained. The distiliation was then switched off and the bottoms analyzed by gas
chromatography for the 2-(2-oxoimidazofidin-1-yl)ethyl methacrylate product and
secondary components formed (in total), The secondary components detected include
N-{2-(2-oxooxazolidin-3-yl)ethyl)methacrylamide, N-{2-[3-(methacryloyl)-2-
oxoimidazolidin-1-yllethylimethacrylamide, 2-methyl-3-{3-{2-(methacryloylamino)ethyl}-
2-oxoimidazolidin-1-yl}propionic acid and 2-methyl-3-[2-(2-oxoimidazolidin-1-
yl)ethexylpropionic acid.

Example 1: Potassium phosphate

Catalyst (mol%) MMA HEEH | Product Dimethacrylate
[area%] | [area%] | [area%)] farea%]
Potassium phosphate (1.5) | 78.05 2.24 16.38 0.31
Potassium phosphate (1.0) | 77.55 2.34 17.93 0.32
Potassium phosphate (0.5) | 73.85 2.42 20.21 0.57

Example 2: Potassium carbonate

Catalyst {(mol%) MMA HEEH | Product | Dimethacrylate
[area%] | [area%)] | [area%) [area%]
Potassium carbonate (0.2) | 78.65 1.38 16.16 0.48

Comparative example 1: Dibutyltin oxide (DBTO)'



[area% Potassium carbonate (0.2) 78.65 1.38 16.16 0.48 16 Catalyst
(mol %9 MVA [area% HEEH [area% Product [area%d D nethacryl ate
[area%q DBTO (0.8) 71.21 7.2 20.13 1.07 Conparative exanple 2:
Pot assi um et hoxi de

16
Catalyst (mol%) MMA, HEEH | Product | Dimethacrylate
' [area%)] | [area%] | [area%] [area%]
DETO {0.8) 71.21 7.2 20.13 1.07
Comparative example 2: Potassium methoxide
Catalyst MMA | HEEH | Product | Dimethacrylate
farea%] | [area%] | [area%] [area%]
Potassium methoxide (1 mol%) 79.17 8.24 9.97 0.11

5 The comparison of the experiments shows clearly that potassium phosphate is superior
as a catalyst to the existing systems. The esterification proceeds with high selectivity
and high conversion at at least doubled space-time yield and low content of crosslinker.
On cooling, the catalyst precipitates out in the form of readily filterable crystals and a
washing step becomes unnecessary.

- 10
Exampie 3: Enzyme catalysis

O o]
enzyme
O +
)\ﬂ/ ~ HNJ‘I\N/\/OH - . HNJLN/\‘/O\“/K + MeOH

o) / L/ o

15 10 mmol of 2-hydroxyethylethyleneurea (HEEH, 1.3 g), 100 or 400 mmol of methy
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 homogeneous sample was prepared by dissolving any

20 precipitates by adding 10 ml 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 48.1 52.9 1.0 53
260 mg 33.3 65.8 0.8 66




Cat al yst MVA [areaq HEEH [area%dl Product |area4l D nethacryl ate
[area%d Potassium nethoxide (1 mol% 79.17 8.24 9.97 0.11 5 The
conmpari son of the experiments shows clearly that potassium phosphate
is superior as a catalyst to the existing systems. The esterification
proceeds with high selectivity and high converS| on at at | east

doubl ed space-tine yield and | ow cont ent™of crosslinker, On cooli ng,
the catal yst precipitates out in the formof readily fi Iterabl e

crystals and %M|m4%mgpgms unnecessary. 10 Exanple 3: Enzyne
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TV Ot

ount of - HEEH | Product | = secondary comp. | Conversion
enzyme used [area%] | [area%] [area%] [%]
85 mg 417 57.1 0.8 58
130 mg 43.4 55.7 0.7 56
26Q mg 13.2 86.1 0.6 87




00 1510 mmol of 2-hydroxyethyl et hyl eneurea (HEEH, 1.3 g), 100 or 400
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65- 260 ng of Novozyne(r) 435 (inmmobilized |Iipase from Candi da
antartica B, from Novozynes) were agitated in a screwed-lid bottle at
40C for 72 h. Colorless solutions werggobtained. To prepare the
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Z’JL\N——RL—OH
A4
Rl
where
7! is oxygen, sulfur, or unsubstituted or substituted phos-
phorus,

R' and R® are each independently C,-C,,-alkylene,
Cs-C,,-cycloalkylene, C,-C, ;-arylene, or C,-C,,-alky-
lene 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)—, —0O(CO)O—, —(NH)(CO)O—, —O(CO)
(NH)—, —O(CO}— or —(CO)O— groups, where the
radicals mentioned may each be substituted by aryl,
alkyl, aryloxy, alkyloxy, heteroatoms and/or hetero-
cycles, or

R*>—OH is a group of the formula —[X,],—H,

R? is hydrogen, C,-C,g-alkyl, or C,-C,g-alkyl, C,-C -
alkenyl, C4-C, ,-aryl, C;-C, ,-cycloalkyl which are each
optionally interrupted by one or more oxygen and/or
sulfur atoms and/or one or more substituted or unsubsti-
tuted imino groups, or a five- to six-membered hetero-
cycle having oxygen, nitrogen and/or sulfur atoms,
where the radicals mentioned may each be substituted
by aryl, alkyl, aryloxy, alkyloxy, heteroatoms and/or
heterocycles,

k is a number from 1 to 50 and

X,, for each i=1 to k may independently be selected from
the group of —CH,—CH,—0—, —CH,—CH,—N
(H)— —CH,—CH,—CH,—N(H{)—, —CH,—CH
(NH,)—, —CH,—CH(NHCHO)—, —CH,—CH
(CH;)}—0—, —CH(CH,;)—CH,—0— —CH,—C
(CH,),—O—, —C(CH,),~CH,—0—, —CH,—
¢H,—CH,—0—, —CH,—CH,—CH,—CH,—0—,
—CH,—CHVin-O—, —CHVin-CH,—0—, —CH,—
CHPh-O—and —CHPh-CH,—O— where Phis phenyl
and Vin is vinyl,



53 260 ng 33.3 65.8 0.8 66 17 Reactions with 400 mml of MVA Anobunt
of enzyme used HEEH [area% Product [area% secondary conp. [area%
Conversion [Vol 65 ng 41.7 57.1
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are esterified with (meth)acrylic acid or transesterified with
at least one (meth)acrylic ester (D) in the presence of at
least one heterogeneous catalyst selected from the group
consisting of inorganic salts (S) and enzymes (E),

wherein the inorganic salt (S) has at least one cation, with
the proviso that the at least one cation is not lithium; and
at least one anion selected from the group consisting of
carbonate (CO,*7), hydrogencarbonate (FICO, ™), phos-
phate (PO,*"), hydrogenphosphate (HPO,>"), dihydro-
genphosphate (H,PO,”), sulfate (S0,*7), sulfite
(SO,>7) and carboxylate (R*—COO™), where R° is
C,-C,g-alkyl, or C,-C, g-alkyl or C,-C,,-aryl which are
each optionally interrupted by one or more oxygen and/
or sulfur atoms and/or one or more substituted or unsub-
stituted imino groups.

2. The process according to claim 1, wherein the at least
one inorganic salt (S) has a pK of not more than 7.0 and not
less than 1.0, and a solubility in the reaction medium at 25° C.
of not more than 1 g/l.

3. The process according to claim 1, 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, cobalt, nickel and
zinc, with the proviso that the at least one cation is not lithium.

4. The process according to claim 1, wherein the inorganic
salt is selected from the group consisting of K;PO,,, Na,PO,,
K,CO, and Na,CO, and hydrates thereof.

5. The process according to claim 1, wherein the enzyme is
selected from the group consisting of esterases (E.C.3.1.-.-),
lipases (E.C.3.1.1.3), glycosylases (E.C. 3.2.-.-) and pro-
teases (E.C.3.4.-.-).

6. The process according to claim 5, wherein the enzyme is
selected from the group consisting of Novozyme® 435 (li-

pase from Candida antarctica B), lipase from Alcaligenes
sp., Aspergillus sp., Mucor sp., Penicilium sp., Geotricum sp.,
Rhizopus sp., Burkholderia sp., Candida sp., Pseudomonas
sp., Thermomyces sp. or porcine pancreas.

7.The process according to claim 1, wherein the reaction is
carried out in such a way that the product (C) is obtained on
completion of the reaction as an about 10-80% by weight
solution in the (meth)acrylic ester used as the reactant.



0.8 58 130 ng 43.4 55.7 0.7 56 260 ng 13.2 86.1 0.6 87 18 What is
clainmed is: 1. A process for preparing (nmeth)acryl ates of

N- hydroxyal | cyl ated am des, in which cyclic N hydroxyal kyl ated am des
(C©O 0 ZIN-R2-01-1 RI where Z1 is oxygen, sulfur, or unsubstituted or
substituted phosphorus, 20

8. A process for preparing (meth)acrylates of N-hydroxy-
alkylated amides, in which cyclic N-hydroxyalkylated

amides (C)
0
Z‘)I\N—Rz—OH
N\
where
Z'is N—R?,

R' and R? are each independently C,-C,q-alkylene,
C;-C,,-cycloalkylene, C4-C5-arylene, or C,-C,,-alky-
lene interrupted by one or more oxygen and/or sulfur
atoms and/or one or more substituted or unsubstituted
imino groups and/or by onme or more cycloalkyl,
—(CO)}—, —O(COYO—, —(NH)(COYO—, —O(CO)
(NH)—, —O(CO)— or —(CO)O— groups, where the
radicals mentioned may each be substituted by aryl,
alkyl, aryloxy, alkyloxy, heteroatoms and/or hetero-
cycles, or

R2—OH is a group of the formula —[X,],—H,

R?is C,-C,g-alkyl, C,-C g-alkyl, C,-C, s-alkenyl, Cs-C, .-
aryl, Cs-C,-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
oxygen, nitrogen and/or sulfur atoms, where the radicals
mentioned may each be substituted by aryl, alkyl, ary-
loxy, alkyloxy, heteroatoms and/or heterocycles,

kis a number from 1 to 50 and

X,, for each i=1 to k may independently be selected from
the group of —CH,—CH,—0—, —CH,—CH,—N
(H)— —CH, CH,—CH,—N(H)—, —CH,—CH
(NH,)—, —CH,—CH(NHCHO)—, —CH,—CH
(CH;}—0—, —CH(CH,;)—CH,—0—, —CH,—C
(CHy)»—0O—, —C(CH;),—CH,—0O—, —CH,—
CH,—CH,—0—, —CH,—CH,—CH,—CH,—0—,
—CH,—CHVin-O—, —CHVin-CH,—0—, —CH,—
CHPh-O— and —CHPh-CH,—O— where Phis phenyl
and Vin is vinyl,

are esterified with (meth)acrylicacid or transesterified with
at least one (meth)acrylic ester (D) in the presence of at
least one heterogeneous catalyst selected from the group
consisting of inorganic salts (S) and enzymes (E),

wherein the inorganic salt (S) has at least one cation, with
the proviso that the at least one cation is not lithium; and
at least one anion selected from the group consisting of
carbonate (CO,”"), hydrogencarbonate (HCO, ™), phos-
phate (PO,*"), hydrogenphosphate (HPO,2-), dihydro-
genphosphate (H,PO,”), sulfate (80,%7), sulfite
(80,%") and carboxylate (R®—COO0™), where R® is
C,-C,g-alkyl, or C,-C, g-alkyl or C¢-C, »-aryl which are
each optionaily interrupted by one or more oxygen and/
or sulfur atoms and/or one or more substituted or unsub-
stituted imino groups.



121 and R2 are each independently C2-C20-all cyl ene,
C5- C12- cycl oal kyl ene, C5-Cl2-aryl ene, or C2-C20-al kyl ene interrupted
by one or nore oxygen and/or sul fur atons and/or one or nore
substituted or tuisubstituted imno groups and/or by one or nore
cycl oal kyl, -(CO-, -0(C0)0O-, -(NH)(C@)O-, -0(CO (NH)-, -0(C0)-- or
(C0)0 groups, where the radicals nmentioned may each be substituted by
aryl, alkyl, aryloxy, allcyloxy, heteroatons and/or heterocycles, or
R2-OH i's a g QURoks bR Ereh@i 3 s hydrogen,
C1- C15- al kyﬂwlaﬁgﬁ feie %I’ wh&%,ak’aﬁf oIN h’%ﬁd Cs-Cl2-aryl,
C5- Cl12- cycgmleggd whi ¢h are eac opti onal interrupted by one or

0

nore oxygen and/ or sul fur atons and/or one or nore substituted or
unsubstituted imno groups, or a five- to six-mnmenbered heterocycle
havi ng oxygen, nitrogen and/ or sulfur atons, where the radicals
mentioned may each be sub tituted by aryl, alkyl, aryloxy, allcyloxy,
het er oat ons and/or het e, E is a nunber from1l to 50 and X"

for each i=1 to k may |n¢1ependent y be selected fromthe group of
-CH2- CH2-0-, -CH2-CH2-N (R) , -CH2-012-CH2-N(H)-, -CH2-CH (NH2) -

- CH2- CH(NHCHO) -CH2--CH (CH3)-0-, -CH(CHB3)- CH- 0-, -CH2-C

(CH3) 2-0-, CigeCHS)Z CH, -0-, -CHz2- CHZ-CHZ-O-, - CH2- CH2- CH2- CH2- 0

- CH2- CHVi n- O CHV n- CH, - -0-, -CH2- CHPh-0- and - CHPh- CH2-0- where Ph
i s phenyl ard AT R's vi nyl, 19 are esterified with (meth)acrylic
acid or trarRest €G- elthl:y}m& HCat, tayelstlkdae, ((glh) acrylic ester (D) in
t he presence ofyleat, dr €asl,,-olkgleheherogehBous catoat yst sel ected fromthe
group consi st brgen bnd/oroutfanitensaldis ofSyr anrd séntiymes (E), wherein the
i norgani ¢ sal tutddS)r diasbsdtutdddasio poepscatioohy owe bh t he provi so that the
at | east one amid opcloskyot—(Ohi, umO(@oib-at 1-@@gy one ani on sel ect ed

fromthe groupComs| stOONHEal bod@®—{ GB2¢JQ) hydr ogencar bonat e
(HC3B-), phosphageup?@hsre)he hyiciogenphabphadach gdHPO42- ) |

di hydr ogenphosythamed (byil2Pd4alkyl, anylokatadlolGEhibigreatsul fite (S032-) and
car boxyl at e ( Bfas @ftJer)hetevdegeles, R6 i s Cl- C18-al kyl, or C2-C18-al kyl or
C6- C12- aryl pohisClr, &,ea@fiche, qpszwl%rtgubyjkﬂaker@ ltzed by one or nore
oxygen and/ Oﬁryﬂigfdﬂ[:iﬂg-ﬁmyl% RfrupBEbPsnep hreubst i tuted or
unsubsti t ut edok}rgeﬂ%cgcbxcvulfﬁr atom®and/oRenPsas@6 sulRgcording to claim 1,
wher ei n the atutdde@Sinsihifitutdddn@angGusadnti/of 5 o@sr a pKB of not nore
than 7.0 and mwte kgdsalthan(C0)—, ard@Opn! ubi{NHy in the reaction
medi um at 25 @O notOM@DXNHpan 10gld)— or3—Jbe process according to
claim1l1, wher €ngtdops, whereglandicdamhéntioasi mty daclalsd one cati on sel ected
fromthe group consi sting of alkali netals, alkaline earth netals,

anmoni um cerium n anese tun, nolybdenum cobalt,

ni ckel and zi nﬂJbSt\WF 1251’??‘?'8’ °¥5h§[kyg|ﬁ3é hefergakast one cation is not

lithium 4, 06(]:‘8 ’§’°° ?rdln 45(3 hglml, wherein the inorganic
£

salt is sel e O‘Wr?‘??e Bmé%n of K31304, Na3PO4, K2COB
and Na2CO3 a s ther of 5. The pr ocess according to claim
1, wherein tklsa um e m ed fr u consi sting of

est er ases (E’aﬁlﬂfe T Oi)mkma m e_‘gﬁ”@'}_ﬁ Igglycosyl asgs (B.C.
3.2.-.-) and p gt 5 j%iﬁc H‘p Hprocess according to
cl ai m 5, where ’he en Ef(%j,) group consi sting of
Novozyme(r) 43 O_gas_chr ga ant ctyca B), lipase from
Akal i genes sp. ai |l n| C|I|um sp., Ceotricum
sp., Rhizopus gg _,_%Iﬁgr @o%ééﬁ%@g &_d&qla_éfo_ Pseudononas sp.,
Ther nonyces sp._ & ”p@mnl:@_p__r@lmﬁs(;}; T_zi*@_lznr ocess according to

claim1, V\herecﬁpﬁhﬁ_gue@_c@m drs, cor r‘&,leegephqg plefyisuch a way that the
product (C) i safbkaisngdon conpl etion of the reaction as an about

10- 80% by wei ght solution in the (meth)acrylic ester used as the
reactant. 20 8. A process for preparing (neth)acryl ates of



Z' is NNR3, 12' and R2 are each independently C2-C20-al kyl ene,

C5- C12- cycl oal kyl ene, C5-Cl2-arylene, or C2-C, 0-al kyl ene interrupted
by one or nore oxygen and/or sul fur atons and/or one or nore
substituted or unsubstituted im no groups and/or by one or nore
cycloallcyl, -(CO--, -0(C0)0-, (NH)(CO)O-, -0(CO (NH)-, -0(CO)-
-(C0)0- groups, where the radicals nentioned nmay each be substituted
by aryl, alkyl, aryloxy, allcyloxy, heteroatoms and/or heterocycles,
or R-011 is a group of the fornula iiﬂ] k-H 122 is Cl-Ci18-all cyl,
C2-C13-al kyl , C2- Cl8 al kenyl ,

C6- Cl2aryl, C5 Cl2- cIoaIkyI whi ch are each optionally interrupted

by one or m)réfe V‘ﬁilﬁ'ﬁ?@ﬂﬁﬂ?ﬁ*iﬂmﬁiﬁﬁmﬁeﬁh’dh or one or nore

substituted or ?u t(lF‘EﬂE)F‘Eﬂ‘CP “Ceﬁlfa‘a five- to six-nmenbered

het erocycl e ha F”ﬁ Har m g*g’tll’fur atoms, where the

radi cal s rren,;,ﬁcme % %ﬁ alﬁ gg aryl, al kyl, aryl oxy,
En é@atl

al I cyl oxy, hgbedeat& {lmm a nunber from1l to
50 and X" f Ognc@aieh saletidd rom K e@dﬁplc n,qie;m; Mo be selected fromthe
group of - CHZOGHR Li@drogefdaibenate (BER; Gk MO, (' 1H2)-

- C112- CH( NHOW@oggaphogitate CH(KRREM3)).- 0-dibydiGkd@beph8y - CH2- 0 - CH2- C

(CH3) 2-0-, @@ zﬂ@w@g}, sutD(SOChandpgbogylate - CH2- CH, - CH2- CH2- 0-

- CH2- CHVi n- OR is'a']@Li2rCf§31I@HU<E)‘°rand CHPh- CH2- 0- wher e

Ph is pheny|:f;oar‘@d'ﬂv ;r’ngﬁaém F‘ piione iteapfed by preoy it h (et h)acrylic

acid or tran§ 8ast '?1%“(" fhyacrylic ester (D) in
t he presenceup . %g tal yst selected fromthe
aroup cons! Sk a.&aﬁ f"’%?,m,l,% AEEh2ymes (5 wherein the
i norgani ¢ Safidet as at | east one catl on, with the proviso that the

at | east one cati on is not lithium and at | east one anion selected
fromthe group consisting of carbonate (CO32-), hydngencarbonate
(HCOB-), phosphate (PO42-),% hydrogenphosphate (HP02-),

di hydr ogenphosphat e (Hz -4, su:l\f ate (SO42-), sulfite (S032-) and
car boxyl ate (R6-000-), re ' ©8 C'C'-al kyl, or C2-Cl18-al kyl or
C6- C12-aryl which are each opgsd onally interrupted by one or nore
oxygen and/ or sul fur atons and/or one or nore substituted or
unsubsti t ut : RLAG for preparing

(et h) acryl g‘m n?w B%Cry] %ldmtp'gl\;ﬁ?h ﬁlsd?l n which cyclic

N- hydr oxyal Iw}o@nea]sedﬂalﬁe@ele&@)ﬁo(ﬂ, ,iagm@ Brwhere Z1 is NNR3, Rl is
C3- C20- al | cydméeneaniéah @lmeyghoal kyl ene C5-Cl12- aryl ene, or

C2- C20- al kyl ene interrupted by one or nore oxygen and/or sul fur atoms
and/ or one oF“?Pb‘Pe subst tut m substituted i m no groups and/or

by one or m)rez WY, m_u uﬁ?m’"’d“ pysitted ‘(55‘)"6‘5 - (Nl-1) (C0)0-,
-0(C0) (NH) - m é lt_uev\/ee £ the radi cal s nenti oned
1|c ’uf@r%g]: lmc y, allcyl oxy,

may each be su
0- al kyl ene,

hEt er oat ons and ECllhlg 1@§an O 1§Ol'
C3- C12- cycl oal K4 Bemebiek e L@Bﬁwopﬁy S oc20- al kyl ene i nter rupt ed
by one or nore ax¥oRleMnd/ orcEL, _uo((ﬁt)@ns.amm or one or nore
substituted or WiHObSH-OWOHEHRUNL-GCOLUP S angdhHpr by one or nore
cycl oal kyl, - ( CO— growp€) (vaB} Be jadicidbdhtin€n,2ach®é CO) (NH) -, - 0( CO) -
-(CO substituted by aryl, alkyl, aryloxy, atkyloxy, heteroat-

oms andfor heterocveles, or



0- groups, where the radicals nentioned may each be substituted by
ny!, al kyl, aryloxy, alkyloxy, heteroatons and/or heterocycles, or
122-0H is a group of the formula -[Xi]k-H, R3 is hydrogen, k is a
nunber fromlto 50 and X, for each i=1 to k nay independently be
selected fromthe group of -CH2-CH2-023 -CH2-CH2-N
-CH2- C1- 12-CH2-N(H) -, -CH2-CH (NH2)-, -CH2- CH(NHCHO)-, -CH2-CH
(CH3)-0-, -CH(CH3)-CH2-0;, -CH2-C (CH3)2-0-, -C(CH3)2-CH2-0-, -CH2-
- CH2- CH2- &D—@Hasﬂaomuﬁb@&@&hﬁmﬂm—[}(]}eﬁ[ i n-CH2-0-, -CH2- CHPh-0- and
- CHPh- CH2-R?, R*wuihd RE ahieach 1pdﬁ@agdenapd1y&&ogen£vﬁjgyl 22 are es
terified w taﬂcy(nﬁt@&gg-yllkyh agdoralkengln SBST gFarfl, ed with at |east one
(et h) acr yl i(G-@stogtloaRyl witich 4re epuhepaondlyoihtediptedast onehet er ogeneous
catal yst selbgohesk théradkjded agd/otyuliur atof0 BEd/6idn@gr Of i norganic salts
(S) and enzywmws s(bsritutedef @hsubsiirrddnialisaptcupsabt a (S) has at |east one
cation, w tivthesRifshB&ed Radrobfite dlvidg@3§serOf@rocat i on is not |ithium
andbat Itea? e@%ﬁ‘d@i\&gﬁrﬁ%ﬁcm efth@i:ﬂéd‘id&%rﬁéﬁ}bﬁe&onﬁ' tstl ?g 02; y,
car bonat e ¢h PORGRRSE 3y sphat e

hydr ogenphosplaataiEl R i@@g@g@@%ﬁgﬁgl@aﬁg , podi, sulfate
(S0, sl Fhis g fan@mvé:%wwafeﬁmdear%0> where R is C.

, -Cl-al k dlt theSeréoiSo t]£.1§|1l§¥1|.\e gf{se%tcz‘lz_@rﬁ%f h are each optionally

|nterrupte bf‘t%te‘&r 1Ry g andfor s atoms and/ or one or
more substit Lor un’subgs%l ut 63: Fm’no grsou’ﬁ . A process for

prepari ng %leg te 5Q)f N- hydr oxyal k- yl at ed am des, in which
open- chai "I%?] Q d e stc fled vmth
P )Wg en%ent?yebe Cfefé t[eg?

(et h) acr iC %m Bast one (meth)acrylic
ester in th es® ous catal yst selected
fromthe group ¢onsi 5@ %’Sganl nd an enzynme, wherein
’ut orus or nmono- or
eu

7218 sul fur %u stl
yI ene,

unsubsti t ut ég
C5- Cl2- cycl HR -Jzar aI kyl ene intem ptcd
by one or %‘e‘@‘a‘md?‘gﬁzsﬂp ur o _O'F one or nore
substi t ut ed rPuredC s—§ for one or nore
cycl oal kyl , @)—andmCéIBleHz-—@qngqT@?? Ipis phenyt 00) ( NEI)-, -0(0)-
-((20) O- glﬁl §1 isyiehe the radical s mentioned may each be

subst it ut edndyoRhit salBhdsk lea@lKL BXi¥n sdbdfd oY cuehel er oat ons and/ or
het er ocycl S grc@p consisting of carbonate (CO ), hydrogencar-

bonate (I1ICO,7), phosphate (PO,*"), hydrogenphos-

phate (HPO,*"), dihydrogenphosphate (HPQ,,"), sulfate

(SO, sulfite (SO,*) and carboxylate (R*—COQO"),

where R® is C,-C,z-alkyl, or C,-C,g-alkyl or C-C,,-

aryl which are each optionally interrupted by one or

more oxygen and/or sulfur atoms and/or one or more

substituted or unsubstituted imino groups, and

the inorganic salt has at least one cation selected from the

group consisting of potassium, sodium, alkaline earth

metals, ammonium, cerjum, iron, manganese, chro-

mium, molybdenum, cobalt, nickel and zinc.



23 R2 -OHis a group of the fornulaH, R3, |e and R5 are each

i ndependently hydrogen, Cl1-C18- alkyl, or C2-Cl al kyl, C2-C18

al kenyl , C6-Cl2-aryl, C5-Cl2-cyclo al kyl which are each optionally
interrupted by one or nore oxygen and/or sul fur atons and/or one or
nore substituted or unsubstituted imno groups, or a five- to

si x- menber ed heterocycl e having oxygen, nitrogen and/or sulfur atons,
where the radicals nentioned may each be substituted by aryl, alkyl,
aryl oxy, allcyloxy, heteroatons and/or heterocycles, and R3 and R5
may al so together forma five- to twe4ve-nenbered ring, with the
proviso that, in the case that Z1,0, R5 is only unsubstituted

L el 1y %%aese%grd :g:ém%@“fﬁxgnga (Kl K 15 @ number from
1

lto 50, X, ohds smht)e selected fromthe

group of - cessac mirtdrcla 1’1@1‘8]11@5'%1 CH2-N(H) -, - CH2 CH
(NH2)  CHZ G 5 b not e ag’jd&h{?l}:ﬂg‘sthané ) - CH2- 0' -GH2-C

( CH3) 2- 0-, aggl 2 fibhendion e@idarat $9°9¢, Gt Rlore iyl - 12- CH2- CH2- CHR 0-,
- CH2- CHV'n Q-g/. - i n-CH2-0 , CH2 CHPh-0- and - CHPh-CH2-0- where Ph is
phenyl and Vifi mspmd@yémoﬁmgtdmmwn&enmbhno@&cat | east one anion
sel ected fr QiR i bdecfiiTom BONGhSdohAGing bf K M aNaPS,,( CO32-) ,

hydr ogencar BRaat end BHCCB), Jud iyHa®e heteof. ( PO43-) , hydr ogenphosphat e
(HPO42-), di hy.dhegeaphaspiing & clailPOdxerciisitit e sS042-), sulfite
(S032-) and selendalafkonh thie @rofup 2ensROEKI0f covirases, ifgases,$he1- C18- al kyl , or

C2- C18- al kylcosylas€sGaCp@icagesyl whi ch are each optionally interrupted by
one or nore bJjeprocasskcorrdmg tofclmim b winssimtheléigymeise or nore substituted
or unsubst i telexd fiom the gowupssistagdf NhezymePdanlle salt has at | east
one cation gedcdeme Gerdidmenibreliop Bl ppasoioimsdicsigeeds pot assi um  sodi um

al kal i ne earp-pisegidlssp dfrroribuliyrialéri seaie¢!riom: spranganese, chroni um
nnlybdenun1ﬁ@6ﬂﬁ$ﬁ9 Birdhedferisrig- £rrdida spaPseudomondie process accor di ng
to claim108F f"é?’ﬁi’ci” 5D} &f DOFFHNGIPREGBt ed or nonosubstituted nit rogen
(NR3). 12. 1'?I' ?f'é%@%“"ﬁ’é&@ﬂﬁlﬁ@"fbﬁfeéqtb‘?li‘ﬁ'cile&isv\her ein the inorganic
salt has a Pré‘ B‘E %TY h"L‘WﬁHPBF":é’J}iﬁIdWﬂER’W s than 1.0, and a
solubility | Q‘FS ‘Fﬁ B@ﬂ Phli %‘E“’ Jbe reactig a5t npre t han 1g/1 13.
The process 248404 Yt"l')"3 FHoRA? MGORphRRY PR eSS nor gani ¢ salt i s

sel ect ed baPFd@ﬁgwﬁﬁ% BB consi sting of K3PO4, Na3PO4, K2COB and Na, OCB
and hydrates thereof 14. The process according to claim 10, whercin
the enzyne is selected fromthe group consisting of esterases,

| i pases, glycosylases and proteases. 15. The process according to
claim 14, wherein the enzyne is selected fromthe group consisting of
Novozyme(r) 435 (lipase from Candl e& antardica B), |ipase from

Al cal i genes sp., Aspergillus sp., Micor sp.,Peniciliuni sp., aeon-few
sp., Rhizopus sp., Burkholderia sp., Candida sp., Pseudonobnas sp.,
Thennonyces sp, or porcine pancreas. 16 . The process according to
cl ai m 10, whereinthe reaction is carried out in such a way that the
open-chai n N hydroxyal kyl ated am des are obtai ned on conpl eti on of
the reaction as an about 10-80% by wei ght solution in the
(meth)acrylic ester used as the reactant.

('3



