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

- N-hydroxyal kyl ated am des Description 5 The present invention relates to a

process for catalytically preparing (nmeth)acrylates of N hydroxyal kyl at ed
am des and to the use thereof. (Meth)acrylic esters are prepared usually by
cat al yti cal Cattlgiciriétbads fonthefprédretiby atmethacrviedesatord Nohydroswadybded i fi cati on
of other (ngikyRcrylic esters with alcohols in the presence of strong acids
or strong bases. It is generally therefore often inpossible to selectively
prepare acid- or base-sensitive (neth)acrylic esters by an esterification or
transest eri Desariptiomn. 15 Ureido al cohols in the context of the present
docunentg are those conpounds which have at |east one N-(C=0-N- group and

at | east ong_hydroxyl gr.oup (- . Anal ogousl y. hydr oxyal kvl at am des
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| east one ZN-hyGrGyaikylatpdanpdesandie thease themeofhydroxyl group (-OH), in which
the hydroxyl group is joined to the nitrogen atomof the 20 Z'-(CO-N

group and Z, ,i,s. defined as |isted, bel gqw, Such ..ureido.. hal .
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titani um al koxi des or 1, 3-dicarbonyl chelates of titanium zirconium iron
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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 to 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 fransesterifying
(meth)acrylate in the presence of titanium alkoxides 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 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 agueous scrubbing, so that the product
subsequently has to be dried.

JP-A 62-185 0592 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 alcohols in the presence of
alkali metal phosphates.



al kyl am no al cohols in the presence of alkali netal carbonates. JP-A 62-230
- 755 40 describes the reaction of (nmeth)acrylates with alkylam no al cohols in
the presence of alkali nmetal phosphates.. 2 The disclosure is restricted to
al kyl - and di al kyl am no al cohol s and doe€ not conprise any information on
ureido al COh‘ﬁé@!sarosNehyﬁéM@d toydliat-ethdadizikgaminb3Icdh8lElard2R edinsttasetset he
preparation ido 5 alcohols with
(meth)acryl oy aﬂ?ﬁé%%&%sée{ﬁo 5N WH§°§QQW%§F%}1¢%§| de in the reactions
descri bed Ieads t_o salt formation and owng to its high reactivity, to
unsel ect i veUISeza,Bﬁ,QZ@disthSemam@rﬁmmﬁarﬁaﬁid meth)achGatdhbey meefiar aft ureidoof

(met h) acgyl q y:gFJtrgesterlflcatlon or transesterification
is gener%l I bﬁﬁﬁ%é\%tﬁf@#@gﬁgﬁe 'gm EP- Al 999 229. In Biotechno/. Lett.

1994, 16, 241-246, Derango et al. describe the |ipase-catalyzed preparation
of car banoyThxved bgldmam)kab@tcyyd:mmmﬂeby the wastsisaestibaudedipdat kyetaiph 15
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of the specifi'c vi te reactant, since released vinyl alcohol is
removed fromthe reactl on equilibrium as acetal dehyde. A di sadvant age of
this proesshé prepaetioniohfrhethjeetiiaestierabean snzyotaticestesificatiinloy avail able. In
addi ti on, Ofrm&rs@fmtml@béﬁerswmymex%ﬁlelf@wtvm gayladdius constitute a

different reaction systemthan 'the ureido al cohols 20 and N hydroxyal kyl at ed
am des treated here. In WD 2004/50888, further O-hydroxyal kyl at ed car banmoyl s
are est eri finggfotechnalr lzats 4894 rict Eé‘dzé@\z@mamgq:%tlai ylesttie ihadipayeaeatglyzed
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shoul d & soaheNeRaidxyalkgaryadligesmshtedhereesul t in any further
aftertreatnents, for exanple in the formof workup steps, of the reaction

product. 35 The object is achieved by a process for preparin
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N- hydr oxyal tkaHsattedfienegmatiClly with (meth)acrylic acid/esters. Here too, a 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 result which have a low color number and high purity. In
particular, the content of poly(meth)acryfated 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 Z1J1, NR? OH R 3 or open-chain N hydroxyal kylated am des (0) Os z

. RZ1 It~ NNR-OH 14 R 5 where Z' is oxygen, sulfur, unsubstituted or
substituted phosphorus or un- or nonosubstituted nitrogen (NNR3), 10 Rl and
R2 are each independently C2-C20-al kyl end, C5-Cl2- cycl oal kyl ene, C6-Cl12-
aryl ene, or ofZpdrlbhani Ny{ygﬂﬁyg[ny;gt@a@m@b(@jj one or nore oxygen and/ or sul fur
atons and/or one or nore substituted or unsubstituted imno groups and/or
by one or nor e (C:écloal kyl, -(CO-, -QCOO, -(NH(COO, -OCO(NH)-

-CO- o (CO) groups, where the radicals nentioned nay each be

substi t ut ed q#ikyl aryl oxy, al kyloxy, 15 heteroatons and/or
het er ocycl es, NJ—| e group of the formula -[X;]k-H R3, R4 and R5 are
each |ndependently Hfédrogen Cl - Cil6-alkyl, or C - Cl6-al kyl, C2 - 20

C18- al kenyl , aryl - Cl2-cycl oal kyl which are each optionally

i nterrupted by one or nore oxygen and/or sulfur atoms and/or one or nore
substituted or wunsubstituted imno groups, or a five- to six-nenbered
heterocf% e"R&l¥i ng oxygen, nitrogen and/or sul fur atons, where the radicals
mentioned may each be substituted by aryl, alkyl, aryloxy, alkyloxy,

het er oat Omzaﬂ%%enh%!ﬁfrombﬁﬁute@%@' sﬁ?stlﬁﬂéb B%%Mrﬁ'o?@mzér hessiubstitufear m a

five- to twe| ve- ring, wwth the proviso that, in the case that Z' =
0, R5 is onT{O%9fs rtuted Cl - C18-alkyl, C6 - Cl2-aryl or C5 -
Cl2-cycloal kyl, 30 k is a nunber from1l to 50 and X; for each i =1 to k may

'ndepe”ﬂ}?”tkyaﬁlﬂ?gﬁﬂe%‘écﬁ%der H&iérﬂl@ cgr@bua fene%?cgt&c@azk len&HE=E€H2- N(H) -
- G- Che- CHZyN e or&qz(g:H 5 ||§£rr0pt6§gn§f§| NHCHO?)xygen and org_l?uCH%gms '

- CH(CH3) -
and/or one or more substituted or unsubstltuted 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,
where the radicals mentioned may each be substituted by aryl, alkyl, aryloxy, alkyloxy,
15  heteroatoms and/or heterocycles, or

R2-OH is a group of the formula -[XJi-H,

R® R* and R® are each independently hydrogen, C; — Cys-alkyl, or C, — Cqg-alkyl, C, —
20  Cig-alkenyl, Cs — Cyoaryl, Cs — Cqo-cycloalkyl which are each optionally interrupted 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, alky, 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, — Cyg-alkyl, Cs
— Cyp-aryl or Cs — Cy-cycloalkyl,

30 k is a number from 1 to 50 and

X; foreach i=1to k may independently be selected from the group of -CH,-CH,-O-,
-CHy-CHp-N{H)-, -CH,-CHz-CH2-N(H)-, -CHz-CH(NH)-, -CH~CH(NHCHO)-,
~CH;-CH(CH3)-0-, -CH(CH3)-CH,-O-, -CH3-C(CH;)z-0O-, -C(CH3)2-CH,-0-,

36 -CH-CH,-CH»-0O-, -CH;-CH-CH5-CH;-O-, -CH,-CHVin-O-, -CHVin-CHz-O-,
~CH,-CHPh-0O- and -CHPh-CH,-O- where Ph is phenyl and Vin is vinyl,



35 -CH2- CH2- CH2- O, -CH2-CH2-CH2-CH2-O, -CH2-CHVin-O, -CHVin-CH2-0O,

¢ - CH2- CHPh- 0- and - CHPh- CH2-0- where Ph is phenyl and Vin is vinyl, 4 are
esterified wth (meth)acrylic acid or tra4nsester| fied with at |east one
(meth)acrylic ester (D) in the presence of at |east one heterogeneous
cat al yst sebeceseriffedoritht (heth)genlipado nsiranseaigritgd with etlgastonedmegh)esyliand

enzynes (E) esfer Wit lntﬁe@egér%eca‘f aE @Qstﬂfr@%ogéi%bglcﬁﬁl)ﬁspsélé@ed fg@theon, it is
possible to Prepar maf %{ al%f(% aﬁamﬁal kyl at ed am des in high
yield, undePPIe esHE ¢hity gan' # é@%l nbers and without washi ng
steps for purifying products. In this docunent, (nmeth)acrylic acid

represents QBiae bl dfehaSlodedtsbcaki octh@mvsnnonlﬁlsons@fsmeam preparbhacrylic

acid. In th ve defipji,t i u by
Ayl alkyl ERRERIPES P w@“ﬁva@% yfitein R ) B8 BURBhois VAE )
exanpl e, 1, goed pglpreiibmbers an%wﬁbwewéhmg Siﬁpérf@fp%r@ﬁ@ prpdgctspyt yI ene,
1,6-hexy|ene 2-met hyl -1, 3-propyl ene, 2-ethyl-1, 3- propyl ene, 2, 2-di net hyl -

subst ©pt ea By el [¥enpolyeBRRon ST AR ARG Ay 07

het er oc{&| eﬁr@if%’ablﬂtﬁ?ﬂ@@ﬂﬁlaé' -cycl opropyl ene, cycl opentyl ene, cycl ohexyl ene,
cycl ooctyl ene, cycl ododecyl ene, C2-C20-al kyl ene optionally substituted by

aryl, al kyIl tﬂé%’bQ&%’defﬁalnf&ngoxy’ het eroat ons and/ or heterocycl es and
i nterrupted rby one or nore ‘oxygen and/or sulfur atons and/or 25 one or nore

substituted or unsubstituted i mno groups and/or by one or nore cycl oal kyl,
-(CO-, -A C@%alkylémmtﬁ@)ﬂ@ subs@uED) Nyl alkylCaiG@oky, akylexyCpt€roagorosips i s,
for exa,pg)l eano“/o ﬁ:’!é%rlgpf}.') Ié Aot %el‘i 8- [JF érf‘enq 3-grofylénd 14 #xa- 1, 9-

nonyl ene, oxa 1t yl ene,

1- oxa- 1, 7- Wét 9?=e1n@§e>iy%"%|§d?%h!’ 1d%)‘J:’&c?eoé’ ”Sng"e'%/y gg‘aorggﬂ%'?%f %”gﬁ Bopyl ene,
1- oxa- 3- net hplprofylehe30, Zoditngtrohé, 4-dutdems, 3, 3- di net hyl - 1, 4- but yl ene,

1-oxa- 3, 3-di nethyl -1, 5-pentyl ene, 1,4- dioxa-3,6-dinethYl-1 6-hexYlene 1

-oxa-2-neth PYl ene Xxa-2,5- di h 1,6, hexylene, 1 oxa-1,5
pont. 3 onyl GHE s BRyEns Splsnaly s Brtoy ant g SHviod: e, Eiioatom?
1, 4- cyAbhexyd/eretervciesgs, for S<amyuie. apyelapippginpe, cycippentyleBe, eyclobexylenrenyl ene,

4,4' - bi phe@dd@,@@en@ &rcfidRdacylertt; but yl ene, 1-aza- 1, 3-propyl ene,
1,4,7-triaza-1, heptylene 5 1, 4-di aza- 1, 6- hexyl ene,

1, 4-di aza-7-oxa- 1, 7-heptyl ene, 4, 7-di aza-1-oxa-1, 7-heptyl ene,
4-aza- 1- oxaCleﬁ:-ﬂiIQél@ﬂeeﬁélonaﬂyaﬁz@s’ﬂt“t@ﬁélylafﬂ okt yarsiasy. aikyépzq netgrosgtaspy | ene,
4-aza- 1- and/or heterocycles and interrupted by one or more oxygen and/or sulfur atoms and/or
25  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
is, for example, 1-oxa-1,3-propylene, 1,4-dioxa-1,6-hexylene, 1,4,7-trioxa-1,9-
nonylene, 1-oxa-1,4-butylene, 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-methyi-1,4-
30  butylene, 1-oxa-3,3-dimethyl-1,4-butylene, 1-oxa-3,3-dimethyl-1,5-pentylene, 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-ynylene, 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-gza-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- butyl ene, 4-aza-1,7-dioxa-l,?-heptylene, 4- aza- 1- oxa- 4- met hyl -

* 1, 6-hexyl ene, 4-aza-1,7-dioxa-4-nethyl-1,7-heptyl ene,

4-aza-1, 7- dloxa 4-(2' - hydroxyethyl) 1,7- heptylene

4-aza- 1-oxa- (2' - hydroxyet hyl) - hexylene or 1,4- p| erazi ene, 40 5
C6- C12- aryl @sr@m@fwle@ﬁ@lpti%%lm@gbstmﬂe@ay Bsyi At andewyy pk ylamf@}%roatamw OXY,
het er oat Orrsancﬂmmérobpﬂ@@cmcbﬁﬁnplé, 1,501 E¥anplgheniiere, 4,4 Bphedlylene,

1 4- phenyl e enyl ene, tol yI ene or xylylene, 5 Cl-Cl6-al kyl, or
- Cl3-al @@/Ie Cﬁxgﬁﬁ%fgy i nterrupted by one or nore oxygen and/or sul fur

atoms and/ or one or nore substituted or unsubstituted imno groups, is, for
exanpl e 5 or Cegamkg, orrmzt-hgzla-alleﬁ bytionalty impsriuptadsimpsrapy more-dxygert andec- but yl |
tert-butyl, ?LHQIFQ% yne Jmﬁatréllsub:{?ﬁté{é or &sﬁ%&ﬁ}xﬂ%@%%lm roups, is, for

en

2,4, 4-tri ecy ec hexa oct adecyl

1, 1- di met hww orexamp@p W@%Mueﬂwd ynropyi laopsow' TOD: ekt wy 15RYY, be%zyl,

1- phenyl et hydntyl2hgxye ngpt, loylyl, 2eetiaylioexyt i 4-renmetiryperddeinddoyt] rdplecyl,

p-tol y' met hyt rad%ty ﬁlae%q]aegpea@xégw eﬂhmmemw ?ﬁ@?%& hglbagﬂﬂd'i ghlorobenzyl,
t

p- net hoxybenzy yanoe -C
met hoxyar bté'ﬁ?'fné thputy, éleéFHoWg%’PMHXM EPRHY bylb%ﬁoaivéﬁwl?@%'pwﬁdeh 2-di -

g met onycar;bmm#n)aﬂ@t My(p-budy sresnipipeyted, Pw¢hlorabmdyo>2yfeu|bmbrob§nnuupsxyet hyl ,

i et hoxynet t ho i oxan- 2-yl

2- met hyl - rHéihgxoxo? h]?' é‘tb{&yjﬂgh% %ﬁa‘%b%ﬁ i py%, 2 | sgpr gpoxyet hyl ,
2- but oxypr dpgihoxyeagegny| & PXyCaRIeaYISHE Ky 0’9’03 PHFH¥@8V'h912

trichlor one(nﬂgtﬂquybanbbhyjpetomeﬂhnyéthow;atm(l erthmweﬂryl 2Zbuttxyethyb eidiydxyn@thyl,

rzrelto Egmﬁp&!&%kyeﬂ?ﬂ of eiex8aRYd-yi, bgtdmhlzo Rty 2-H@degad-bhj orkRiry-

trifl u Ry dr gx opyl ,
3 hydroxyprﬁgyvdyxo!@nréﬂr%mmw g %bﬁ%me gig?iﬂ’éﬁév%thr' e i opy
2- am nopr opynigroghginiricbioraspsthyl, wilacvmmthyt yil 1-digretti2rmbteeasthy!, 2-
fre {nﬁ; |h§ |mag1 rﬂ@ﬁgﬂuéogré’pytirﬁztm loméhﬂmbdde%wm@&hﬂ Eyipheﬁwmoethyl
e di et hyl At %hmww‘%wﬁwﬁw‘@hs&’%ﬂomﬂ* SBI,
6- di met2y| Arhyasbaspkyl, %aﬁyme@aWQZarzmoamm Byaranenrppyl 2-priénedulye thy | |
2- phenoxypra@wbhex@r Qhﬂaﬁwﬁrrﬁﬁw AmBihgReNNEPAE ML, 3- ﬁle&ﬁ:a@h@cﬁmymxyl

h h
2. et oy el e B BP0 S DO BNB ey TOLIBEN B Moo
or 6- et ho@@@)@}ﬂyiamopromﬂséfﬁim@hxlﬁmwbpgﬁﬁrd"gﬂethmta@vwwéld-?w digv¥-204 nor e
oxygen and/dihethiletiyl, 2asremBxadhArElpBEnoxsropyl, BPhenay byl uistdnoxybutyl, 6-
unsub Stz' t Utp%gnbﬂ?hggyfgﬁ R%?r?ox&lgthylf Qrme?cﬁ%t'o%yl L rﬂXtIhOX)?propyl 4-methoxybutyl, 6-

methoxyhexyl, 2-ethoxyethyl, 2-ethoxypropyl, 3-ethoxypropyl, 4-ethoxybutyl or 6-
ethoxyhexyl,

C, — Cz-alkeny! optionally interrupted by one or more oxygen and/or suffur atoms

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

35 Cg— Cyzaryl 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, o-naphthyl, B-naphthyl, 4-diphenylyl, chlorophenyl, dichlorophenyl,
trichlorophenyl, difluorophenyl, methylphenyl, dimethylphenyl, trimethylphenyl,
ethylphenyl, diethylphenyl, isopropylphenyl, tert-butylphenyl, dodecylphenyl,

40  methoxyphenyl, dimethoxyphenyl, ethoxyphenyl, hexyloxyphenyl, methyinaphthyl,
isopropylnaphthyl, chloronaphthyl, ethoxynaphthyl, 2,6-dimethylphenyl, 2,4,6-
trimethylphenyl, 2,6-dimethoxyphenyl, 2,6-dichlorophenyl, 4-bromophenyl, 2- or 4-



propenyl, allyl, methallyl, 1,1-dinethylallyl, 2-butenyl, 2-hexenyl,

‘octenyl, undecenyl, dodecenyl, octadecenyl, 2-phenylvinyl, 2-nmethoxyvinyl,

2- et hoxyvi nyl, 2-methoxyal lyl, 3-net hoxyaal lyl, 2-ethoxyallyl, 3-ethoxyallyl
or 1- or 2-chlorovinyl, 35 C6 - Cl2-aryl optlonally I nterrupt ed by one or
mor e oxygen néregheny! Q- Gtisiephay oF-dmateyiaminaphenys dhanetirhess!. or

unsubst i t ut athdlyePyBROMDSr Ehoxfriéth@xaemt e, phenyl, tolyl, xylyl,
a- napht hyl, p- napht% 4- dlphenylyﬁ chlorophenyl dichlorophenyl

trichlor ophenyl di fl uoro hen met hyl ggen yl, di net hyl phenyl
trinmethyl ph@ﬂy‘léu'CéQW@}lMﬂﬁ@Wa y mt%rfqueq) BYg < or NeGHYEGT gwﬁwulfur atoms
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Cl12- cycl oal I Nt (J%‘dogéntél grelge Pt ur

rsu
atons Han %“éﬂsa tgd ?l%%'tclstyﬁiteéﬁ ?Trexﬁﬁ@l?o%‘irp?rﬂf é% OFHOH’E)e Yroups is,

for exanple, cyclopentyl, cycl ohexyl, cyclooctyl, cycl ododecyl,
nethylcycIoPﬁﬁtyl, di met hyl cycl opentyl, nethyl cycl ohexyl,

di met hyl cycl ohexyl, diethyl cycl ohexyl, butylcycl ohexyl, methoxycycl ohexyl,
di met hoxycycl ohexyl, di et hoxycycl ohexyl, butylthiocycl ohexyl,

chl or ocycl ofexyd sixanarhibered bgteralyeiryiavindicshdes, otpgeopatioy suifupatostsandy 10
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and/ or sul f
and/ or sul f piridxt oveelvaehearxagalil, dioxelh dloxniulb@wmlda@ﬂyloben;nﬁmz@tyl tuted imno

groups is, &ﬁfetWﬁBi/Iemenyrq)ainoly{l hiiaetgRyfry, oYY furyl, @Mﬁetdmpyn@,dol yl,

benzoxazol yl ,
penzcrat of Yo o8 AR SRR by oP BRI ALY
di meth pyrldyl dlfluoropyrldyl nethylthlophenyl |sopropylthiophenyl or
tert ;ibUt ylht[’Biammislemyﬂ R! 20 1Exeinpleas, QQ phopyire, 1,,12d|mtefwl €Reasthyleri, pr opyl ene,
1, 1-di met
2 hydr oxy- 1 ﬁyﬁ?o@n%ﬁ@@f&&y%ne @%{ﬁ‘?&%ﬁ{?&@‘é{:ﬂen% ?tst}yl:ﬁﬂ%ne 1,4- butylene
2-net hyl -1, 86 ﬁ\eesqdw%@emet@ybi ﬁ;ﬂro lenep 2 ér?eproavlza%%%fimﬂ yi propyl ene
and 2, 2- di nebpyléne bndi2 Rudivbibge 4buﬂﬂar;echszp@ratopleﬁuyme11 waob@nﬂensf,lﬁm 1,2
25  cyclohexylene,1,3-cyclohexylene and ortho-phenylene;
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-
hydroxymethyl-1,2-ethylene, 2-hydroxy-1,3-propylene, 1,3-propylene, 1,4-butylene,
1,6-hexylene, 2-methyl-1,3-propytene, 2-ethyl-1,3-propylene, 2,2-dimethyl-1,3-
propylene and 2,2-dimethyl-1,4-butylene, 1,2-cyclopentyiene, 1,3-cyclopentylene, 1,2-
cyclohexylene, 1, 3-cyclohexylene and ortho-phenylene;

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

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



25 cyclohexylene,1,3-cyelohexylene 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 Exa are 1 et hyl ene, 2- propyl ene
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and 2, 2-dingthyl-. |, 4-butyl ene -cycho tyl ene, 1, 3-cycl opent e, 1,2-
cycl ohexyl gﬁ@%ﬂ@%@éﬁoﬁ@%ﬂ@ﬂg’ %ﬁ'fdﬁhaggﬁ%e&%ﬂ%@%ﬁfb&?@ e11%2 gi ven
to 1, 2-ef hybentglend oP 3xelyd-eemtylede.3- propyl ene, particular preference to

1, 2-ethylene and 1, 2- properne and very particul ar preference to

1, 2-ethyl en $ ach in end ntI ydrogen or
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et hyl aﬂg F%HX ﬁ% ﬁ”&ﬁ nor e preferably hydrogen, methyl and ethyl and
in parti ul PRy dPBYEN 8A"'R3 and R5 form a combi ned ring, R3 and RS
together may be 1,4-butylene, 1,5- 5 pentylene or 3-oxa-1, 5-pentyl ene.

Exanpl es of ZR4 prsferdbydD g eIR®, metdwreieratihMR2, i sopropyl, n-propyl, n-butyl,
i sobutyl, sec- butyl, tert-butyl, n-hexyl n- heptyl, n-octyl, n-decyl,
n- dodecyl n- tetradecyl n- hexadec n octadecyl elcosyl 2- ethylhexyl

cycl opent | Precf@:"@ﬂ%ﬁr'éﬁwen te Jig exste ?%0569&@)&?@63&9%“ -chginsHentipls (Ghapht hyl or
benzyl .1&Z' is preferably O or NR3, nore preferably NR3. Preference is given

to the cycl p%@ecoonp @uél%cggl%rz. %pﬁrggﬁgm%@ﬁbpeﬁgg@ol s (0). 15 Preferred

ydr oxypr opSNEPHPIRENEINRIS 22 By BIARYBIURI P exto B Rigromvethyh1 3-
2' - hydr oxyeproplleheBea, & -bpgroryreopyd, 3 ﬁrophigdemyp’f{brpgidoxyprapyjﬂoi}yl eneur ea,
3 Eygr OXypﬁr‘BBMEnA[uréa ?%QMkﬁéﬁWﬁﬁ ro%yﬂeﬁé(&’ré@xy%&@bb&yﬂ)rog legaa e”]eur ea,
1- (Zy ' ?/gérogylﬁwgre%%gggp?wrﬂpﬁq; gfr‘oaylgﬂgalreg Of( ?lzmnygr\éxyethy%) rﬁrdggglrdﬁ'lre?ur €,
1- (2' - hydr oXyetidng, 42 Hydraopgthybditydrepinidide-@iedione 8r §22-
hydroxyethyl)oxazolidin-2-one. Particular preference is given to 2'-
hydroxyethylethyleneurea, 3'-hydroxypropylethyleneurea, 2'-hydroxyethyi-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'-dimethyi-N-{2-hydroxyethyljurea, N',N'-dimethyl-N-(2-
hydroxypropyljurea, N',N'-dimethyl-N-(3-hydroxypropyhurea, N',N'-diethyl-N-(2-
hydroxyethyl)urea, N',N'-diethyl-N-(2-hydroxypropyl)urea, N',N'-diethyl-N-(3-
30  hydroxypropylurea, N',N'-di-n-butyl-N-(2-hydroxyethyhurea, N'N'-di-n-butyl-N-(2-
hydroxypropyhurea and N',N'-di-n-butyl-N-(3-hydroxypropyljurea; particular preference
is given to N~(2-hydroxyethylurea, N-(2-hydroxypropyljurea and N-(3-
hydroxypropylurea.

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 seiected from the group
consisting of inorganic salts (8) and enzymes (E).

40 Compounds (D) may be (meth)acrylic acid or esters of (meth)acrylic acid with a
saturated alcohol, preferably saturated C, — Cyp-alkyl esters of (meth)acrylic acid, more
preferably saturated C, — C,-alkyl esters of (meth)acrylic acid.
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bonds ( apar Theoihomanicsaité (S))nwmibtec@:b'le dsebineacboddniewiththe(imentipmers/dhose uni t s) .
?eﬁi(agﬁitfls \Qiﬁicﬁﬂmé'ﬂﬁofl@t rﬁér@tmﬂf‘w prefirify ofrﬁbt%d'thari@"?@kl&)ﬂore

and  2- h r 2- | ycol
i - and rorRETRETHY 86 mard e 40 'ﬁtﬁﬁaﬁéﬁﬁiﬁ Rt RyREh B RFRETFP: o
1, 6- hexanedpreferafily nefriestbao ( rfe2te) mermyiratesably oetileastthgn éprr opane
tri(meth)acrylate and pentaerythritol tetra(nmeth)acrylate. 10 Parti cul ar

preference [Qt%% cor{/%)g ?B]és %I héﬁlmeéft r%érp qe e%ﬂg¥?ta%@g ﬁa?&gm%#c%l)% hibe |, ty

(meth)acryl Ehce

(et h) &yl invantion arethese whichrhave soweﬂltyyn t%ﬂaéﬂwew@taﬁﬁéc@ of BetenRd
especi al | 'y than mefthyrlefdramy b) wstmydrattiean J Bey/liangmgasiptefsalblysof (B) mokd thhncan be
used in acgd)ggis jice with the invention are those 15 which have a pK6 of not
nore than preferably of not nore than 6.1 and nore preferably of not
nore than 4.0. At the sane tinme, the pK6 should not be bel ow 1.0,

pref er abl y Tietinbrgasictshibreferabnts m asporef @tiabbslectod frbeshe hamp cbnbisting

25  of carbonate (COs%), hydrogencarbonate (HCOy), phosphate (PO,™),
hydrogenphosphate (HPO,®), dihydrogenphosphate (H,POy), sulfate (SO, sulfite
(S05%) and carboxylate (R%-COQ") where R® is C, — Cys-alkyl, or C, — Cqg-alkyl or Cs —
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.

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 context of this docunent, heterogeneous catalysts in accordance with

‘the 20 invention are those which have solubility in the reaction nmedi um at

25C of not nore than 1 g/l, preferably af not nore than 0.5 g/l and nore
preferably of not nore than 0.25 The |nor8an| c salt preferably has at
| east one afieBisulsly prafeded W@Fﬁatnlﬁesagﬁ@[ﬁpl—'@"dﬁeﬁsﬁ’ n@'asa@md?zc@ar&lﬂér{\éﬁz@\é(smSZ-)

, hydr ogencanbepaiates(tHeRaf; veryaosqubmaipesféR04sis)givdmtdkagen. phosphat e (HP042-),
di hydr ogenphosphate (H2POQ4 ), sulfate (3042") sulfite (5032") and

carboxylate(RGCOO% ere R6 iS - Cl3-a or C2 - Cl18-alk or C6 -
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sul fur &t ohsptand/ monabpdrate; nore substituted or unsubstituted imno groups.
30 Preference is given to carbonate and phosphate, particular preference to
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ta

al kal i | s and particular preference to lithium sodiumor potassium 9
Parti cul ar | if appeipgatectheiragetgarmay batargechipel undgPsightikarbed NESPOS, ork2CO3 and
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According to

the tri-e  Shiith B b S ba e oR ST hd T BRRERGatRn. PabSbudic
transesteri 8% eatazmtrqpatlaltqb@dhsweca@ﬁl norganic salt is effected generally at
from 5014 0 140C, preferably at from50 to 100C, m)re preferably at from 60

Lo 90C and ¥R hnofd: it o fmdth 9 o??r%eth e e%Pe?ra%Bra'tcao‘hSP 3¢ (o)
st Ul df

reaction my e carrie

exanpl e, frigihaeserinstion oatrmt?élﬂp%ﬁoar@%y;ﬁé W?é’dn?rﬁéﬂfﬁ/&?@fs 9‘%’19&35{|§@d'| n the
esterificatéonnwl/mdieréfevatio? HIg: ahevhol afdmordpieferabie 2t5-asgest moitheicat i on,
if appropriate as an azeotrope, is to be distilled off.
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 range 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 I1SO 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 nolar ratio between (meth)acrylic acid or (nmeth)acrylic ester and
“alcohol (C) or (D) in the esterification or transesterification catalyzed
by an inorganic salt is generally 2 - 6:44 nol/nol, preferably 2 - 3.5:1
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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 all
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 particular at least
97%. '

35 The enzymatically catalyzed reaction may optionally 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 obtainabie in the enzymatically catalyzed reaction generally
40  have a color number of less than 100 APHA, preferably below 80 APHA.



The upper Iimt of 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 carried out under slightly reduced pressure
of, for 15 exanple, from 300 hPa to atmpgpheric pressure, when the water
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In a particularly preferred embodiment 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 emuision 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
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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 to remove
water or aicohol released 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 desired, be increased 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 mobilized enzypgs, and the reaction mxture is
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al cohol
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required, ké‘?alﬂﬁgeiré. i|,'?9-,ei iﬂvé%ti@é’Féaﬁ%n,%gﬂn&h)acﬂﬁc compound (D), over and above
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, phenaothiazine, phenols, for example 2-tert-butyl-4-methylphenocl, 6-
tert-butyl—z,4-dimethylphenol, or N-oxyls such as 4-hydroxy-2,2 6,6-
tetramethylpiperidine N-oxyl, 4-ox0-2,2,8,6-tetramethyipiperidine 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, 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
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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,
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Example 1: Potassium phosphate

Catalyst (mol%) MMA HEEH | Product Dimethacrylate
farea%] | [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%) MMA HEEH | Product | Dimethacrylate
[area%] | [area%] | [area%] [area%]
Potassium carbonate (0.2) 78.85 1.38 16.16 0.48

30 Comparative example 1: Dibutyltin oxide (DBTQ)
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15 10 mmol of 2-hydroxyethylethyleneurea (HEEH, 1.3 g), 100 or 400 mmo! 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 homogeneous 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 mmeol of MMA

Amount of HEEH | Product | Z secondary Conversion
enzyme used [area%] | [area%] | comp. [area%] [%]
130 mg 46.1 52.9 1.0 53
260 mg 33.3 65.8 0.8 66
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gas chromat ography by neans of the above GC nethod. Reactions with 100 mol
of MVA




Amount of HEEH Product E secondary Conversion enzyne used [area% [area%
conp. [area%qd [9%49 130 ng 46.1 52.9 1.0 53 260 ng 33.3 65.8 0.8 66 17
Reactions with 400 mmol of MVA Anount of HEEH Product E secondary conp.
Conversion enzyne used [area% [area¥d T%rea’q [%4 65 ng 41.7 57.1 0.8 58
130 nmg 43. 4yvht & dhirhe8®&: 260 ng 13.2 86.1 0.6 87 18 What is clainmed is: 1.
A process for preparing (nmeth)acrylates of N hydroxyal kyl ated am des, in
whi ch cyclic N-hydroxyal kylated amdes (C) 0 Z' 11, NR? OH R 5 or
open- chai n N Hy@io6RsEPkieagEy @?ﬁtﬂbgw(aﬁsomﬂyqom%mwﬂﬂldemn WRichLO wher e
Z' s oxygen, @ulcfmuhydmm@@tea Binefdsq@C) substi t ut ed phosphorus or nono- or
unsubsti- tuted |trogen (MR, 15 R and R2 are each independently

C2- C23- al kyl ene, Cl2-cycl oal kyl ene, C6-Cl2- arylene, or C2-C20-al kyl ene
i nterrupted byzo‘[LeNar.R%mofai oxygen and/or sulfur atoms and/or one or nore
substituted or ‘uggubstltut ed i m no groups and/or by one or

5
or open-chain N-hydroxyalkylated amides (O)
Q
R iL R?
4 " oH
R*
10
where
Z" is oxygen, sulfur, unsubstituted or substituted phosphorus or mono- or unsubsti-
tuted nitrogen (N-R),
15

R* and R? are each independently C,-Cxo-alkylene, Cs-Cia-cycloalkylene, Cs-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

RQ-OH is a group of the formula ~[X-H,

25 R® R*and R® are each independently hydrogen, C; — Cg-alkyl, or C, — Cag-alkyl, C,
— Cqg-alkenyl, Cg — Cqz-aryl, Cs — Cqp-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' = O, R® is only unsubstituted C, — Cyg-atkyl,
Cs — Cyz-aryl or Cs — Cqz-cycloalkyl,

35
k is 2 number from 1 to 50 and



nore cycloal kyl, -(CO-, -QCOO, -(NH)(COO, -QCO(NH-, - CO- or
-(CO O groups, where the radicals nentioned may each be substituted by
aryl, al- kyl, aryloxy, alkyloxy, heteroatons and/or heterocycles, or R2-OH
is agroup of the formula -[X;]k-H, 25 R R4 and R5 are each independently
hydrogen, C, - Cl18-al kyl, or C2 - Cl6-al kyl, C2 C18-al kenyl, C6 - Cl2-aryl,

C5 - Cl2-cycl oal kyl whi ch are each opti onaII inter- rupted by one or nore
oxygen and/ or S £aeh bt dre k srd/ierensndesly %ﬁeiecéetﬂoféqmmﬁ@eun 6f -QihsbidsPrt ut ed

i M no groups, -GHyaHN(EP-, t@H,{sCHg-WH(}d d?lﬂztquwng eCtH@EH(l‘QHOH;D) gen,

ni trogen and/ ObHS‘dﬂH( @HF ongH rcs;_l tdS‘ ~éﬁdb€@h3§ g(g_rp de [J'a? each be sub
30 stituted by X al' k ot er o /

20 St pesked breadl ] Rgﬁpﬁé@ﬁ ST S T

t wel ve- member eGHe-OMPh-Gf aid tCHPBCOiGaviiehaPh is phdnybarchgia i4 tiayl, Z' =0, RBis

only unsubstituted C1 - Cl8-alkyl, C6 - Cl2-aryl or C5 - Cl2- cycl oal kyl, 35
k is a nunber from1l to X;for each i = maylndependently

19
5o So oot ol | A PRI Wb e R loBnge At Stiransestrfedith Bt (spot one
_ CH- CHR2- CH2- NiEhjacrylCHEaBHDNIRANS presEhizs Gt MdEHA)e heteragbBediiy(dabB)st Qe
- CH( CH3y) CHZ- CH2- O,
CH(Z CI—?ZO CH2- %Rﬁ?d%t%%mmg%oﬁ%'g%ﬁ% ) ant %ﬁﬁ&%&ﬁj O and

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

(et h) acryl 2.c Theiptoasss ceordiog teclai edvivérein Ztis Ureibttitoteel or (roebb)iEtituiéd ¢ est er
(D) in the preaerpes (QIR%t |east one heterogeneous catalyst se- 10 |ected
fromthe group consisting of inorganic salts (S) and enzymes (E). 2. The
process according to claiml1l, wherein Z' is unsubstituted or nonosubstituted
ni t rogetd ( NB.R3)e p1®ess amdipg trdsisn hordruharginttoe ol lagshonedrorganiokat €)n t he at

| east one i NohgaAigKBRhbt ke thil@.0%nakRt Rss An D! hdt hgdlunfit) irARd r8fttiohess

than 1.0, and_a sol the.re on nediumat 25C of not nore than |
d|u gpﬁé g[%‘lnﬁ)g ﬁg}q(ﬁﬂ'

g/l. 4. The pr"geces acc mP(r)etg t he preceding clains, wherein the

inorganic salt 20 has at | east one anion selected fromthe group consisting

of carbonat& ([683rotels abiordiflg QUETCHHRO PRIcBdingIcRNS, whebas peahergbRe4ar) .
?égagg% EBF? B%@B?gégé)%?an)on se%cgyd' frcﬂ'ﬁ ?r?eeé}%[h%’ %gﬁs%t%g (o|f|2§ gbngte (éBl 4 aﬁy-
drogencarbonate (HCO;}, phosphate (PO4 1), hydrogenphosphate (HPO,?), dihy-
drogenphosphate (H,PO,), sulfate (S0O.%), sulfite (S05%) and carboxylate
(R%-COQ), where R® is Cy — Cyg-alkyl, or C; — Cug-alkyl or Cg ~ Cyp-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, iren, manganese, chromium, molybdenum, co-

30 balt, nickel and zinc.

6. The process according to any of the preceding claims, wherein the inorganic salt is
selected from the group consisting of LizPO4, KsPO4, NasPO,, KoCO3 and Na,COs
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), glycosylases
(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.,



(R6-CO0O"), where R6 is Cl - Cl8-alkyl, or C2 - Cl18-alkyl or C6 - Clz-aryl
which are each optionally interrupted by one or nore oxygen and/or sulfur
atons and/or one 25 or nore substituted or unsubstituted imno groups. 5.
The process according to any of the prec2®ling clains, wherein the inorganic
salt has at | e e f al kal i
met al s, al kal |%gr§ﬁ%|§%}ﬁ1 (%Q-ij%é %Sﬁeﬂgé]ﬁﬂ@éeér%bunﬁ{e?#ﬁgm%&séﬁ% ggm% chrom um
mol ybdenum cR@gF3Bal t, nickel and zinc. 6. The process according to any of
the preceding clainms, wherein the inorganic salt is selected fromthe group

consisting gf e rg?f’e S5 E’%m@'\@%ﬁ%f thg%% ﬁ@%ﬂé\ﬁg%rﬁﬁwe @é@ﬂ&’j EscaP her eof .

35 7. T proces ccor alm Ie ted
fromthe® grodffd ¥t ?‘@fstﬂ" Pé%%@t@%(oh'sfbta'”%d on ‘F%‘é@

3.1.1.3), dl ya'eaqtioaaesan dbBuC10 3 8R% by Wyeighickoprtioh dasegmeth) é‘cryl&:.ei‘ater us)ed aéO 8.
The process aggofdicpgito claim7, wherein the enzyme is selected fromthe
group consisting of Novozyme(r) 435 (lipase from Candi da antarctica B),

| i pase from Al ca- |igenes sp., Aspergillus sp., Micor sp., Peniciliumsp.,
Geotricum sp., Rhizopus sp., 20 Burkholderia sp., Candida sp., Pseudononas
sp., Thernmomyces sp. or porcine pancreas. 9. The process according to any
of the preceding clains, 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 (neth)acrylic ester used as
t he reactant.



