PF 57281 1 Hydr ogen- cat al ysed process for preparing (neth)acryl ates of

N-hydr oxyaPkyi7aBe¢d |actams Description 5 The present invention relates to
_a process for catalytically preparing (meth)acrylates of N-hydroxyal kyl at ed
lactams and to their use. (Meth)acrylic esters are prepared usually by
catalytically esterifying (nmeth)acrylic acid 10 or transesterifying other

- (et h) acr y Hyarogeheatlysed brodeeo i Ipsepaning leeipasgates obN-rytrangkylaedds or
strong bas t i d- or base-sensitive (nmeth)acrylic esters therefore
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transesterification. WO 03/6568 describes the acidic esterification of
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(meth)acryloyl chloride in the reactions described |eads to salt formation
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20
A disadvantage of these processes is that the metal compounds are moisture-sensitive
and are therefore deactivated readily. in addition, traces of the catalysts remaining in
the product influence any subsequent polymerization, and therefore have to be
removed from the product in a complicated manner. Such a removal is usually carried
25 out by means of an agueous scrubbing, so that the product subsequently has to be
dried.

GB 930668 additionally discloses the preparation of lactam {(meth)acrylates by reacting
N-hydroxyalkyllactams with (meth)acryloy! chioride.

30
The use of (meth)acryloyl chloride in the reactions described leads to salt formation
and, owing to its high reactivity, to unselective reactions, for example Michael
additions.

35 It was an object of the present invention to provide a further process with which
(meth)acrylates are preparable from N-hydroxyalkylated lactams in high conversions
and high purities from simple reactants, The synthesis should lead to products with low
color number and high purity. In particular, the fraction of Michael adducts should be
suppressed. Any catalyst needed should also be simple to remove and not result in any

40  further aftertreatments, for example in the form of workup steps, of the reaction
product.

The object is achieved by a process for preparing (meth)acrylates of N-hydroxy-



40 further aftertreatnents, for exanple in the formof workup steps, of the
reaction PFaBM281. The object is achieved by a process for preparing
(meth)acrylates of N-hydroxy PF 57281 2 alkylated |actans, in which cyclic
N- hydr oxyal kyl ated lactans (C) O R~:NRz OH (C) 5 in which Rl is

Cl- C5- al kyl ene, or C2-C20-al kyl ene interkdupted by one or nore oxygen and/ or

- sul fur at ogkyRifsH Iaétaﬁ@emth.eﬂ)éﬁn@Mbrgxdrdxybma@a j4ismMbet) tuted imno groups
and/or by one or nore cycl oal kyl , CO-, -QCO O, -(NH(COO,

-QCO(NH)-, - CO- or (CO)O groups where the radicals nentioned may
each be su titut ed by aryI, al kyl, aryl oxy, al kyl oxy, heteroatons and/or
heterocycles\\, with the proviso that R nust not have any atom other than a
carbon atom [qe%ﬂg%t-ojaldj acent to the |lactam carbonyl group, 15 R2 is

Cl- C20- al kyl ezﬁe C5- Cl2- cyg:l oal kyl ene, or C6-Cl2-arylene interrupted by one
or nore oxygen and/ or sul L)II‘ ‘atons and/or one or nore substituted or
unsubstituted imno groups and/or by one or nore cycloal kyl, -(CO)-

-Q(CO G5, H{WhhCO O, ACO (NH)-, -XCO- or -(COOC groups, where the
radi cal s nentioned may each be 20 substituted by aryl, alkyl, aryloxy,
al kyl oxy, heteroatoms and/or heterocycles, or R2-OHis a group of the
formul a - [ R jkCHCsRIiene e aCa@lienadnierppekby ongor Bwehoxygen Bnelrk, may
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- CH2- C9- CHEO)HBraups, wtmzt me@@nemnyrﬁa@h@e@ubsﬂtmngmvﬁ alkYland

- CHPh- CH2- Gryloxhakgiok) heterddtamy lanaie hiiefodysies,vi nyl , in the presence of at
| east one heterogeneous inorganic salt (S) are esterified with

(nmeth)acrylic acid or transesterified with at |east one (net h)acr'yl ic ester
(D). 35 with the proviso that R* must not have any atom other than a carbon atom directly

adjacent to the lactam carbonyl group,
15 _
R? is C{-Cy-alkylene, Cs-Cso-cycloalkylene, or Cs-Cqo-arylene 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 cycloaikyl, -(CO)-, -O(CO)O-, -(NH)(CQO)O-,
- -O{CO){NH)}-, -O(CO}- or -{CO)O- groups, where the radicals mentioned may each be
20 substituted by aryl, alkyl, aryloxy, alkyloxy, heteroatoms and/or heterocycles, or

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

k is from 1 to 50 and

25 _
X, foreachi=1tok, mayindependently be selected from the group of
-CHz-CHj-0O-, -CHz-CHa-N{H)-, -CH,-CHz-CHa-N{H)-, -CH,-CH(NH,)-,
-CH,-CH(NHCHO}-, -CH,-CH(CHa)-O-, -CH(CH3)-CH2-0-, -CH,-C(CHj3).-0-,
-C(CH;3)-CH2-0O-, -CH;-CH»-CH,-0-, -CH2-CH;-CH,- CH»-0-, -CH-CHVin-0-,

30 -CHVIin-CH;-O-, -CH,-CHPh-O- and -CHPh-CH»-0O-, where Ph is phenyl and Vin is
vinyl,

in the presence of at least one heterogeneous inorganic sait (S) are esterified with
(meth)acrylic acid or transesterified with at least one (meth)acrylic ester (D).
35 -
"~ With the aid of the process according to the invention, it is possible to_prepa‘re
{meth)acrylates of N-hydroxyalkylated lactams with at least one of the following
advantages: |
- high yield,



Wth the aid of the process according to the invention, it is possible to
prepare (Pet3TR8¢ryl ates of N-hydroxyal kylated | actams with at |east one of
_the following advantages: - high yield, PF 57281 3 - good col or nunbers
and - no washing steps required for theépurlflcatlon of the reaction
mxture. In this document, (neth)acrylic acid represents nmethacrylic acid

- and acryli cgasd eolor @rmaggh@bl y nethacrylic acid. In the above definitions,

CL- 20 al ky gne aptl.onal L suist L oo 8L el e/ 0%y, al kvl 0%y

het er oat ons cyc nmet hyl ene,
1, 2-ethyl ene, 1,2-propylene, 1,3-propylene, 1,4- butylene 1, 6- hexyl ene,

2- met hyl -I ,lrsmwmh@ne me drrsnlcabmsrepﬂsrs@mslmaacr@lc?adtu @mwwmlacﬁd propyl ene,

2, 2- d| Cl2-cycl oal kyl ene optionally substituted by
aryl kyI ef%rraﬂ‘y&‘z%tﬁéﬁ?lﬁcyﬁc(@% het eroatons 15 and/or heterocycl es neans,

for exanple cycl opropyl ene, cycl opentyl ene, cycl ohexyl ene, cyclooctylene

cycl ododecyn greeabotd d&iticriskyl ene optional |y substituted by aryl, alkyl,
aryl oxy, al kyl oxy, heteroatoms and/or heterocycles and.interrupted by one
or nore oxygen and/or sulfur atons and/or 20 one or nore substituted or

unsubst i t uCedap-aiknigng Pelignally Rebsbiuted by aw, ikyhareoxyy elkyaxyk Peteragtomg. |
- (CO) v, aﬁ&ld} t&ie)daycles Mleahd, (Fol-xampid ntéthylersy, 1;2-610)@he or, Dlgaﬂ:mylermans for

I I , -1, 9-
e, 120y e PUl RS, Ledidliale fmgﬂﬂﬁf% et el 22 P e,
1- oxa- 1, 7- prfayte\ﬁpe%é’-dlrme@ym Sspaopyer@ aeddjmetig-1 F-Lueng. ot hyl -

1, 3- propylene -oxa-3-nethyl- 1,4 25 butylene 1- oxa- 3, 3-di net hyl -

1,4-butyle 5 e
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xa- 1, 5- pgaa:ibhé?xy;eny] @ﬂcbpcﬂllehe cybicliodecylsng; or 1, 4-cycl ohexyl ene, 1,2- or
cycl opentyl ene, 1,2-, 1,3- or 1, 4- phenylene 4, 4" - bi phenyl ene,
trlaza 1,7 30 heptyl ene,

1,

1-o0

1, 3-

T4 i asa. ErbmalyieBneptorals sl BFAE B apigerbyion, PelsoBaTE oxa. 1 7.

hept yl ene, add/ar hetbranyaed aBd misrypdatkhy dreagrandremxagdn dndion sdlfanatoms and/or
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1,7- hept yl mnsﬁoazwnipl@XbeX@‘t Skprdpytenee t! Hydlipxet 1 6-Hexydehemed @ririoxa-1,9-

1, 4- pi per agbRYLRNY -3 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-methyi-1,3-propylene, 1-oxa-3-methyl-1,4-

25 butylene, 1-oxa-3,3-dimethyl-1,4-butylene, 1-oxa-3,3-dimethyl-1,5-pentylene,
1,4-dioxa-3,6-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-

30 heptyiene, 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-gza-1-oxa-1,4-butylene, 4-aza-1,7-dioxa-1,7-heptylene, 4-aza-1-oxa-4-methyi-1,6-
hexylene, 4-aza-1,7-dioxa-4-methyl-1,7-heptylene, 4-aza-1,7-dioxa-4-(2’-hydroxyethyl)-
1,7-heptylene, 4-aza-1-oxa-(2'-hydroxyethyl)-1,6-hexylene or 1,4-piperazinylene and |

35
Ce-Cqz-arylene optionally substituted by aryl, alkyl, aryloxy, alkyloxy, heteroatoms
and/or heterocycles means, for example, 1,2-, 1,3- or 1,4-phenylene, 4,4'-biphenylene,
tolylene or xylylene.

40 Examples of R' are 1,2-ethylene, 1,2-propylene, 1,1-dimethyl-1,2-ethylene, 1-hydroxy-
methyl-1,2-ethylene, 2-hydroxy-1,3-propylene, 1,3-propylene, 1,4-butylene,
1,5-pentylene, 2-methyl-1,3-propylene, 2-ethyl-1,3-propylene, 2,2-dimethyl-1,3-



35 C6-Cl2-arylene optionally substituted by aryl, alkyl, aryloxy, alkyl oxy,
het er oat omPF 5#281or heterocycl es neans, for exanple, 1,2-, 1,3- or

_ 1, 4-phenyl ene, 4, 4'-Dbiphenylene, tolylene or xylylene. 40 Exanples of Rl

are 1,2-ethylene, 1,2-propylene, 1, 1 -djnethyl-1,2-ethylene, 1-hydroxy-
met hyl - 1, 2- et hyl ene, 2-hydroxy-1, 3-propyl ene, 1, 3-propyl ene, 1,4-butylene,
- 1, 5- pent y| erspyledermly2-dimelnyriopyligieae; 2-et hyl - 1, 3- propyl ene,

2, 2. di et I erdyeicl T QNRD 24 o BRY! B2ANILoZ oo BAYgd, 4 but i ene:

preference ent '3- pr opyl ene;
particul ar pﬁftl@f’\éf éf?&feﬂ%e igiglen 1@ o %Prgpﬂ?@ﬁ)yl ene. 5 Exanpl es of R2 are
1, 2-ethyl ene, 1,2-propylene, 1,1-dinethyl-1,2-ethylene, 1-hydroxy- nethyl -
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N-(2- hydr oxypropyl ) caprol actam and N (2'-(2- hydroxyet hoxy) et hyl ) caprol act am

pref erence préfe%gg edids @)(alile erf-}é %i&)ﬁb[%ﬁ%%ﬁ dRN® —

f
N (2 e oxyEPke e R ey S Dol e, N rhevﬁmeéasﬁcapf%ctam

est eri f i catN-Ghhyafroxypeopyl)capobetad) and NH2'({( By thoapathdxydethg)cdpamiactamef er abl y t he
transesteri f‘éfgx%tnbn@% g’;?\fzerFtBQd- _ﬁmaiye(r@)pw&mao ah@ﬁst RRoxy o%{(?-r ably exactly

one, (net h) acr I's effected In C | east one
heterogeneé’l}f%r OHSTB%\E\?LEWSO& fereneg is @Be‘ﬁ?n%é%hﬁ‘go?ﬂ?hyﬁﬁ TRIoREt er s of
(meth)acrylic acid with a saturated al cohol, preferably saturated Cl-
Clo- al kgl %&em BtK@ﬁGéﬁt%ﬁrﬂﬁb'&té‘iﬁbﬁronWﬂ% a‘lécﬁfo@(@%th(ﬁ?ét %aWQa&a or G-

al kyl esters of I.C_.aci

satﬁrat ed mE{f@b gﬁ%%%ﬁg{ fIEAET© 8‘9(:5‘]'%}?5? Q"@'hﬁt&%‘go Eo&r@ ézbi‘fewyse t he

C=C doubl e obenndgtmactybc ¢ster (b)) dxefgatad indimg prepend@of at least one heterogeneous
inorganic salt {S).

25 Compounds (D) may be esters of (meth)acrylic acid with a saturated alcohol, preferably
saturated Cy — Cyp-alkyl esters of (meth)acrylic acid, more preferably saturated Cy — C,-
alkyl esters of (meth)acrylic acid.

In the context of this document, saturated means compounds without C-C multiple
bonds (except of course the C=C double bond in the (meth)acryloyl units).

30 _ :

Examples of compounds (D) are methyl, ethyl, n-butyl, isobutyl, tert-butyl, n-octyl and

2-ethylhexyl (meth) acrylate, 1,2-ethylene glycol di- and mono{meth)acrylate,

1,4-butanediol di- and mono(meth)acrylate, 1,6-hexanediol di- and
mono(meth)acrylate, trimethyloipropane triimeth)acrylate and pentaerythritol

35  tetra(meth)acrylate.

Particular preference is given to methyl, ethyl, n-butyl and 2-ethylhexy! (meth)acrylate,
very particular preference to methyl, ethyl and n-butyl (meth)acrylate, in particular to
methyl and ethyl (meth)acrylate and especially to methyl (meth)acrylate).

40 '
Inorganic salts {S) usable in accordance with the invention are those which have a pKa
value of not more than 7.0, preferably of not more than 6.1 and more preferably of not



Exanpl es of conpounds (D) are nmethyl, ethyl, n-butyl, isobutyl, tert-butyl,
n-octyl and®F 8728dhyl| hexyl (neth) acrylate, 1,2-ethylene glycol di- and
nono( et h)acrylate, 1,4-butanediol di- and nono(neth)acrylate,

1, 6- hexanedi ol di- and nono(neth)acrylate, trinmethyl oi propane
tri(nmeth)acrylate and pentaerythritol 35 tetra(meth)acrylate. Particul ar

pr ef er ence mae ghareh0t A thessme fimet thel pKarvahirtshbuldmdt Be &isbyhdrek 9| preferably

(met h) acr ylng[ Bss tHARMY5 RAS Hog#b%ger%égbﬁyﬁg%ﬁaﬁ éﬂ‘;t hyl, ethyl and n-butyl

(meth)acrylate, In partic (msth)acryl ate and
especially to rret hyI (meth)acrylate). 40 Inorganic salts (S) usable in
accordance Im/trternohtmd ofthizrdocoment; betelmeeeals cialfsiy are ipddeordenke evitbftheot nor e

than 7.4, Eﬁﬁ@%dﬁe%hlﬁpﬁam §olr5t§]lﬁ irPthd r Q%ﬁoﬁme%nﬂﬁ af %@%ﬂh&??no’?@t PF

57281 5 npre sane not be | ess
than 1.0, %éaim@er@?&ftof%gﬂ%ﬁﬁnﬁ S6/5R08 REIPTGIEGHRY AURG WP Mkt han
1.6. In th®.2ogtext of this docunent, heterogeneous catalysts are, in
accordance with the 5 invention, those vvhi ch have a solubility in the
reaction mé_lumat 25C of _not gore t han %/I preferably of not npre than
0.5 g/| andRAPAIPHIEE F%rﬁf%fa*?i? Set 'ﬁﬁ%"‘é’“ﬁﬁ& n sglestedfrqm ¢ OPFPISP@%?FNQ sal t
pr ef er &bl ydhaa'banatbée@g phl;&jragnrmarmehmdﬂémsf)rmmpﬂmwﬁa@ﬁp consi stl ng 10 of
car bonat e

(e H' r!?iﬂg@f’o emg% @tei% . hydrogen
hosphat 5"
ﬁyﬁfgggngm g&oa%i@aé% %4 A NG e %am i ¢ é%g Vherecao )
wher e RS 0 - Q- Ekdl &y T3 — Grs-@Ry!-or Ci8-Gab-apydl option@lly intePL@icat yyt omwspoi onal |y

interr Upt eqlncmé o rCAnd/dFRURUNY S8 %né/‘&%@é oSb i dunaitdfdR RAUHsWstifEd RRinBOT €
substi tgt ed or unsubstituted i mno 5 groups. Preference is given to

car bond p|§hosphate. Phosphat e |s al so understood to nean the
condensati on products, for exanple 20 diphosphates, triphosphates and

pol yphosphatreferentB s 406N @AdnSordd Andpidsphal y has at | east one cation
sel ected fromthe group consisting of alkali nmetals, alkaline earth netals,

amoni um cerium iron, manganese, chrom um nol ybdenum cobalt, nickel or
zinc. 25 PiRébephaieds alsp @d@ﬁoo@tmﬁm therpengersagipn prasets clor axarpmlef erence to

l'i thi ump sekbndapitHtes, BOIHRSEHALE] a,lﬂ;ab@gé,g-\dsghéﬁéslpref erred inorganic salts are
Li 3PO4, K3PO04, Na3PO4 and K2CQO3, and al so
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 or zinc.
25  Preference is given to alkali metals and particular preference to lithium, sodium or
potassium.

Particularly preferred inorganic salts are LisPQ,, KsPO,, Na;PO, and K,CO;3, and also
their hydrates; very particulér preference is given to K,CO, and K;PQO,.

30
According to the invention, KsPO, may be used in anhydrous form, and also as the tri-,
hepta- or nonahydrate.

The esterification or transesterification catalyzed by an inorganic salt is effected
35 generally at from 30 to 140°C, preferably at from 30 to 100°C, more preferably at from
40 to 90°C and most preferably at from 50 to 80°C.

If appropriate, the reaction may be carried out under gentle vacuum of, for example,
from 150 hPa to standard pressure, preferably from 200 to 600 hPa and more

40 preferably 200 to 400 hPa when the water released in the esterification or the low-
baoiling alcohol formed in the transesterification, if appropriate as an azeotrope, is to be
distilled off.



their hydrates; very particular preference is given to K2CO3 and K3PO4. 30
Accor di ng tRFr 5%281i nventi on, K3P04 may be used in anhydrous form and also as

~the tri-, hepta- or nonahydrate. The esterification or transesterification

catal yzed by an inorganic salt is effected 35 generally at from 30 to 140C,
preferably at from30 to 100C, nore pref%rably at from 40 to 90C and nost
- preferably at from50 to 80C. |If appropriate, the reaction may be carried

out under t Y f Pa i essure,
pr ef er abl y%g oﬁ%@%w g’%&“ ﬁ%g{h&%@%rc? %dk%%é&g%%ﬁrfé@ ﬁ%ﬁggg‘{)ﬂﬁg{e\/\hen

t he wat er restesifisatignion trepeestasifigation; catalyzsa tyrantinergpoig:sal i 9ange!tal cohol f or med
i n the transeRt efdli/fol; préferablyi T- BpArmelimataddasora prefé@blyr 0PE0: 1imolMolbe

distill@d off. PF 57281 6 The nolar ratio between (neth)acrylic acid or

(meth)acrylic ester and alcohol (C) in the esterification or, i

t r ansest er i MedaeGlSA tinwtinthe esiensipalion pritmngasipdfication catalygechly an inpraanic 6: 1

mol / mol ,  preafi & gdneyall} frombaHmih tovls/ Hoats, preferablydropr ¢5dioaky tp 12 houbs Bhd nol / nol .

5 The reactng&ggtréfg%Plyqr&.glgt&\gthgprisf ication or transesterification catalyzed
salt Is ¢

by an inorganic enerall'y from45 mn to 18 hours, preferably from
1.5 hours to 12 hours and nore preferably from2 to 8 hours. 10 The content
01;) i noriganiThesahiehit bﬂncbrbe?iceam indine redticimiediugeis gendraly i]icwmhé fmgednge from I
about 0.01 % 0 41+ e o ~ A0 Mol %
based on (RQUERIFIcyS Rk bRk Bt 1o Sn@RRFpERIEP 228 AR, Heseden:

tr ansest er ithe 84D cbe PAIRPREAS 4Gt ¥R8¢- i nhibitors (see below) are 15

necessarily required. The presence of oxygenous gases (see below) during the

reaction caf gleyZkdimdticor t}aﬁe§gamicgtiaﬁ'£>bn' &I raRRiBbrs %Oéel Beidviare

esterification or, transesterification catalyzed by an inorganic salt, the
productls  &PECHEAVIERYRdobt ai ned with a col or nunber bel ow 500 APHA,
preferably bel ow 200 and nore preferably below 150 (to DIN I SO 6271). The
reaction c | ' I P! : i t hout

ddi 11 on of "eBLESRED of BryRlRT Gact? (Kb Tt ] kiRl 3N by ous
(i.e. watel"UIAIERE BAIR®R0, preferably bel ow 5, nore preferably bel ow 1
and nost preferably below 0.5% by weight). Mreover, the mxtures are

subst anpi aljh yhef eatifiehtid drRn¥efBEHcBB&PEHAYYed by an inorganic salt, the products
are generally obtained with a color number below 500 APHA, preferably below 200 and
more preferably below 150 (to DIN ISO 6271).

The reaction can proceed in organic solvents or mixtures thereof, or without addition of
25 - solvents. The mixtures are generally substantially anhydrous (i.e. water content below
10, preferably below 5, more preferably below 1 and most preferably below 0.5% by
weight). Moreover, the mixtures are substantially free of primary and secondary
alcohols, i.e. alcohol content below 10, preferably below 5, more preferably below 1
. and most preferably below 0.5% by weight.
30
Suitable organic solvents are those known for these purposes, for example tertiary
monools such as C;-Ce-alcohols, preferably tert-butanol, tert-amyl aicohol, pyridine,
poly-C4-Cs—alkylene glycol di-C4-Cy-alkyl ethers, preferably polyethylene glycol di-
C,-Cs-alkyl ethers, for example 1,2-dimethoxyethane, diethylene glycol dimethyl ether,
35 polyethylene glycol dimethyl ether 500, C4-C4-alkylene carbonates, especially
propylene carbonate, C;-Cgs-alkyl acetates, especially tert-butyl acetate, THF, toluene,
1,3-dioxolane, acetone, isobutyl methyl ketone, ethyl methyl ketone, 1,4-dioxane, tert-
butyl methyl ether, cyclohexane, methylcyclohexane, toluene, hexane,
dimethoxymethane, 1,1-dimethoxyethane, acetonitrile, and their mono- or multiphasic
40  mixtures.

in a particularly preferred embodiment of the transesterification, the reaction is carried



al cohols, i.e. alcohol content bel ow 10, preferably below 5, nore preferably
bel ow 1 amF 5&281 preferably bel ow 0.5% by wei ght. 30 Suitable organic

. solvents are those known for these purposes, for exanple tertiary nonools
such as C3-C6-al cohols, preferably tert-putanol, tert-amyl alcohol,

pyridi ne, poly-C, -C4-al kyl ene glycol di’- C1- C4- al kyl ethers, preferably

- pol yet hyl eret @ltye ptesdhee Sthénathkactylieebier ased v the xeaqbare. \terd-partioetanoxyet hane,

di et hyl ene gla/eoke ggqﬁms'pe%nﬁénceﬁ%tr@%mmyh 806h St Mt LB (€, her 500,

Cl- C4- al kyl'ene car rop ene carponate

acetates, &igetrdpaciopdas eB@ﬁC{;I‘S %‘3@[‘%‘?@ af apout; 16 Rle by weight 3plgYes) “oi‘ﬁ

acet one | imletrt)mtrylrMSItarluskM:sm reattay, m;mﬂm;dlarleeta)‘rmn 20 td 50dyameight ert-

but yl hylgbher, cyclohexane, nethyl cycl ohexane, toluene, hexane,

di met hoxyrret hane 1, 1- di net hoxyet hane, acetonitrile, and their nono- or
mul ti phasic 40 mxtures In a particularly preferred enbodi ment of the

t r ansest er iThecasdtamts atehpresara dit themreadion amadivam effreraisa8lved, suspendad 4dhe presence
of the (”E%th?s%ryllu'eﬁmu%?&ner used as the reactant. Very particular preference
is given to performance of the reaction in such a way that the product (C),
after the reaction has ended, is obtained as an about 10 - 80% by wei ght
solutidd i htaheacti@rmmay)m:efidctaﬁ aptiewouskefbr agarnple im e ddiwdartreadtor gganti cul ar as

a from 20 t9.89%RbaeHIB batcmbdit i on. The reactants are present in the
reacti on nmedium either “di sso?ved suspended as solids or in emulsion. 10

The reaction may be effected continuously, for exanple in a tubular reactor
or in a stlheresctivamkaydze ¢casrigd outrin bl tesiotors suitabledor sanbtd reactinmy Sbehcarri ed out

in all rea%&ftérs%‘r'é Rﬁ&d/r?toftﬁésesé!&iéd% frRagt 'P‘Péfereﬁla'@f&%n?@ﬁ%te@féétu%rtﬁeknom to
t hose %Ellledln |vento effecting the 15 reaction

in a st rréﬁaqt'gﬁly’?égré?%ﬁangfea& |°§§§XB€B EEC%r . To mix the reaction

m xture, any nethods nmay be used. Specific stirrer apparatus is not

req]lcu regI Tiaamixitnd %cﬁ@mm%refé%aﬂodé Rly 8X ATBY.SpelificsBeel é}:ﬁ:al‘éiu@nsﬁ%ﬁ
preferably an

enovLs
b Sl 11 phaBndred SR S6es St E%éwsgon%&E'ngﬁa@ﬁae%fg%”ﬁws. e
t herei n. D@XYIRNOURGas é?@@tbednw) Theereactigrp@edititireay ke anaseratultiphasieandsi red
val ue aod meyreacfantiesre Rdolvhe, duspsmraed efluisifleadhsem, d)Uﬁh@metrbﬁctWUﬂ%e of the

reaction. gﬁaér%gﬂgé’ Rl adlsté¥Polhe UhsitedRafiR3hdhaft f28h&Ed bk'iaLhiy & al cohol's

which are r
reduced during the course of the reaction.

The removal of water in the case of an esterification or alcohols which are released

25 from the alkyl (meth)acrylates in a transesterification is effected continuousliy or
stepwise in a manner known per se, for example by reduced pressure, azeotropic
removal, stripping, absorption, pervaporation and diffusion, by means of membranes or
extraction.

30  The stripping can be effected, for example, by passing an oxygenous gas, preferably
air or an air-nitrogen mixture, through the reaction mixture, if appropriate in addition to
a distillation. _
Suitable methods for absorption are preferably molecular sieves or zeolites {pore size;
for example, in the range of about 3-10 &ngstrém), a removal by distillation or with the
35 aid of suitable semipermeable membranes.

HoWever, it is also possible to feed the removed mixture of alkyl (meth)acrylate and its
parent alcohol, 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

40  (meth)acrylic acid.

After the reaction has ended, the resulting reaction mixture can be used without further



25 fromthe alkyl (meth)acrylates in a transesterification is effected
cont i nuousIPF 3#281st epwi se in a manner known per se, for exanple by reduced
. pressure, azeotropic renoval, stripping, absorption, pervaporation and

di ffusion, by neans of nenbranes or extraction. 30 The stripping can be
effected, for exanple, by passing an oxfgenous gas, preferably air or an
- ai r-ni trogearifdatibhlbe if reduieadg buriflee i adgticpntapl Xt ure, if appropriate in
addition to a distillation. Suitable nethods for absorption are preferably
nol ecul ar sieves or zeolites (pore size, for exanple, in the range of about
3-10 angst fbagneral themsifisation starsenly IeRqveR they helprogenspus caiplyst usest framithap) e
sem per meabéaction mixtareesnd thioweaction pradutisramh any pgssicsblentouseded t he renoved
m xturegof alkyl (nmeth)acrylate and its parent alcohol, which frequently
forms an azeotrope, directly into a plant for preparing .the alkyl
(et h) acryIRét”P,"aF‘Pf th$ ARTQGETPRNR FALAIYSl i§ eflqckict SR RY BRREPR i cat ] on with 40
(et h) acr y leleztraftitretiord\absurplidre cemrteftgation dradecentdtish. Thbheteesgerisbog catalst | on
mxture caBofdiphdy Wit tel (e GutiaSdadignour i fication or, i
required, pur|¥|e YA a rurther step. Fn generap, the purification step only
renoves the heterogeneous catal yst used fromthe reaction mxture and the
reacti do pribduemotal dnomathy cogapémsalvend isveffectedgederally Redistiltiomfrettifieation or,

het er ogeneqiiineCakaly idiradtoh BRSRRIBR RRgliby by filtration,

el ectrofiltration, absorption, centritugation or decantation. The
het er ogeneous catal yst renoved may subsequently be used for further
react i ons. Hovevhe thepwifiabticnrsdep pleferably sethovesanliethe heteregeneoctecktglyaearad | y by
distillatigryghgsttifskgation or, in the case of solid reaction products, by
filtration. l‘fiowever, the purification step preferably renoves only the
het er od neous catal yst and any solvent used. 15 The reaction m xture,
purified i fThegpadioninzixtre, pyriffaddf aprabpriate ubprebirelly subjacted &1 & distildtion inn - whi ch
Ej _het ( FFt [1_) %lr.aﬂ tﬂ%‘?m@ﬂ\)édﬁﬁat@‘d?%ﬁ% nwa.ldﬁ élﬁ‘}l@tléd lR e T sbﬁa@%iﬁﬂl?ﬁ\éely
istillativye rom unconver . acrylie, acid or. uncopver

(et h) acr y 1o WDy 3’ QR AR A T gl e
di still ati @Ay biipredugisdfotsemhl |y rectification colums of customary design
wth 20

The distillation units are usually rectification columns of customary design with

circulation evaporators and condensers. The feed is preferably into the bottom region;

the bottom temperature here is, for example, 100 - 180°C, preferably 110 - 170°C and

more preferably 125 - 155°C, the top temperature preferably 140 - 145°C, and the top

25 pressure 3 - 20 mbar, preferably from 3 to 5 mbar. It will be appreciated that the person

skilled in the arf can also determine other temperature and pressure ranges in which

the particular (meth)acrylates of the N-hydroxyalkylated lactams can be purified by

distillation. What is essential is a separation of the desired product from reactants and

by-products under conditions under which the desired product is exposed as far as

30 possible o no degradation reaction.
The distillation unit has generally from 5 {o 50 theoretical plates.

The distillation units are of a design known pér se and have the customary internals.
Useful column internals are in principle all common internals, for example trays,

35 packings and/or random packings. Among the trays, preference is given to bubble-cap
frays, sieve trays, valve trays, Thorman frays and/for dual-flow trays; among the random
packings, preference is given to those comprising rings, heiices, saddles, Raschig,
-Intos or Pall rings, barrel or Intalox saddies, Top-Pak efc., or braids.

40  The desired product is preferably distilled batchwise, which first removes low boilers
from the reaction mixture, usually solvent or unconverted (meth)acrylic acid or
(meth)acrylic ester (D). After removal of these low boilers, the distillation temperature is



circul ation evaporators and condensers. The feed is preferably into the

bott om r egiPRt57281he bottom tenperature here is, for exanple, 100 - 180C,

_ preferably 110 - 170C and nore preferably 125 - 155C, the top tenperature
preferably 140 - 145C, and the top 25 pressure 3 - 20 nbar, preferably from
3to5nnbar. It will be appreciated t hat? t he person skilled in the art can
- al so det er nidneaseii@E/dr vgescalikie radlded reeithd BediRAGeSdUchisvdidtiids offhe
particular (nmeth)acrylates of the N-hydroxyal kyl ated |actams can be purified
by distillation. Wat is essential is a separation of the desired product
“from r eact dhedeEARNIFstptRIUEsEUa ifdeuabodigsarPeths under which the desired
product is exposed as far as 30 p055| ble to no degradation reaction. The

i stit! 8T 90iHakd 1R3S@BASLALlh FTbmiReR0ol BRLERTSH, BhaleSs The

distillati € Ccustomary
i nt er nal s. Preyeatasd waishean Omﬁ"‘é'lsﬁéFeé” é@ree’ﬁaﬁ‘Pﬁﬁ' 961 ghesnical calayiiecl a5 er nal s,
for exanpl eesuttef sindSshrepdedetragisalqtlnerizatordoithe dnéthegsylatdweag wieh tarays,

pref erence o‘tr?'eéﬁls?é%ﬂytt% @’é@&h&d Bﬁgddlﬁ{rﬂé{fss'tab?l e i {h%%vegi‘@é r‘é%c@ér?‘ys Thor man

trays and/or erence is
given to tﬁ@g@‘:’&@ﬁﬁﬁmgﬁhﬁaf} Pﬁ@gde% t?‘@é%aCt'Q%HH’Ft\é@ OVRE%%PBOVG hesisagy pal |
ri ngs, 1bar rsedbilizer presettdx asycaiedn thelippetPakryit compaundpfoniedsmpld0 The desired

product s ergar%fq‘éfnéhé%o%ﬁe{ | L Bhe b3 ane MHobbls! of StarhSEDYER. é gwr sboil ers

fromthe reaction onverte yI|c acid
or " (ot h) RRDYIpGened et A R RRS0G: AR G Do B PR
di still ati eectheatypphenylienadiarie B R8IxyR suchas dasedoagri)2, Gﬁ-ibhanemyuum i's

reduced,  Anghfife Ek)lﬂetijo% 058 diprfSbbLER N lon TR AEROMPGom
Condi ¢ 1130 %?E@rfe Ekfgﬁﬁﬁa% it o5 X Ok A CHRB R bomaLg, reas bl Togt S0t e,

whi ch can @0heppmse stem for exanple, fromchem cal catalysts or as a
result of undesi red free-radical polynerization of the (neth)acryl ate used,

whi ch can herw se onl e.prevented on of blllzers In,the
vent vo. ABTRERSENS R sotSiRRtat e oue e 8 balinstp R B 5T Senep R
m xture oven casmaem\g@smfefesaw aiger diongogeh Mitenespresent in any case in the

(meth)agrylic conpound, for exarrpl e hydroqui none nononet hyI et her,
phenot hi azi henaol s. for rt-bu - nmeth henal

B For t - but y PR aehsBH PARLRO TS AR Peca R ha diveRtan SR PIoNeR: i -
sec- but yl - frophtheendrseriughinmn mprqsbl@mgﬂlcgmgm bygirtue of its Iow solubility. As a

4- hydr oxy- 2e&|t6a@nﬁ;ﬂé FiliaBOMY decAhRB6H QérﬁlﬂalN‘s@ﬁMbs for workup of the reaction

4- 2,2 d 4040P f 5 BASF
Ak? i(gngeseIW%dé"r?gt ra %??‘X%ﬁ/a%bﬂsl n{e raéfﬁ%tl?ﬁ%sd'é@‘aylr@nq%%M%ﬁoéfeo{ﬁ‘ig‘% Ptom 50 to
2000 pghm the catalyst can generalty be dispensed with.

The catalysts in accordance with the invention exhibit only a low tendency fo side

reactions. The inorganic salts are usually sufficiently basic to catalyze a

transesterification but not too basic to catalyze side reactions, for example Michael
30 reactions, to a relatively high degree.

In addition, the reaction is very selective under the inventive reaction conditions;
generally less than 10%, preferably less than 5%, of by-products are found (based on
the conversion).
35
The (meth)acrylates, prepared in accordance with the invention, of N-hydroxyalkylated
lactams find use, for example, as monomers or comonomers in the preparation of
poly(meth)acrylates and dispersions, for example acrylic dispersions, as reactive
diluents, for example as radiation-curable coating compositions or in paints, preferably
40 in exterior paints, and also in dispersions for use in the paper sector.

The examples which follow are intended to illustrate the properties of the invention but



Advant ageously, the esterification or transesterification is carried out in
t he presengF sf281an oxygenous gas, preferably air or air-nitrogen m xtures.
20 The het erogeneous catal yst used in accordance with the invention can be
renmoved fromthe end product in an unproblematic manner by virtue of its
low solubility. As a result, a sinple filPltration or decantation generally
- suffices fqfithworlesrchdy it.he reactl on product; conplicated washes,
neutralizations, disti I l'ations and the like for removal of 25 the catal yst
can general ly be di spensed with. The catalysts in accordance wth the

i nventi on &XBiMpies only a | ow tendency to side reactions. The inorganic
salts are usually sufficiently basic to catalyze a transesterification but

o a repar 10 1s g Bietthfesd siiad GREM RS noats e URM G REE sl o™

under the W®@Wtive reaction conditions; generally less than 10%
preferably |l ess than 5% of by-products are found (based on the

conver si on)E ﬁ’—@% d'ret h) acryl ates, prepared in accordance with the

i nvention, 3 oxyal kyl at ed | actams find use, for exanple, as nononers
or conpnoners in the preparation of poly(neth)acrylates and di spersions,
for exaopl en aaraybéstedicatis appanstus &R 4EreaR fladewitidlVigrsuxt lurimandiquipl e as
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exterior paint aper sector. The

exanpl es whyeexyethylByirelidens Hﬂ%’?\)dé%ﬁ ¢asried pyist adath teﬁ@epatér@@fﬂpasc gndeme
I nvention bedudel presstide (BRprow 44TOUTOD blar) gvet A9 5 foursTaiphasdorie byinitiallp

d t, : ts b
mgf;gf‘? %HL %@Qw%gﬁpmoﬁg as a%@ o? gmﬁ@ H{}\ﬁn%é Pﬁletfh c@%ﬁ‘&rﬂ&gé CS y
flask Wt h Wﬁt Y énpthacsylaten hé(HU’thHYI‘PHrO'@P%% Fatigt %ﬁ) ﬂéﬁ@ﬁ fication
of net hyl mesdtian royladtimg(tm\/éétawstt Mhe Mmetivamolfetrhyd pes smbsedoaaly(rbﬁa)/ed\mﬁc arried

out at a b Féng sure (approx. 400 - 700
nmbar) overﬁé]réagﬁﬁgﬁ?@{’é |s was one ﬂi)meﬂﬁﬂtl a Iya‘%%har gi ggpp :

hydr oxyet hyl pyrrolidone as a liquid, di I uting it with nethyl nethacrylate
(rmol ar 15 ﬁ@tdﬁgbilizmetaglrmétaaerylatmdneihaeylla;dsﬁyme:d indoneourse ofdhe réaddion, 1) and

then sbgrtispgilBR (50 ppm of phenothiazine and 500 ppm of hydroquinone monomethy! ether)
were added and air was introduced. Various catalysts were tested (use in each case of
0.8 mol% based on hydroxyethylpyrrolidone).

After the end of the reaction time, the remaining liquid phase was analyzed by gas
25 chromatography (amounts in area percent):

Table 1:  Reaction of hydroxyethylpyrrolidone with various catalysts

Example Catalyst Methanol Methyl | Hydroxyethyl- | Product of
' [area%)] methacrylate | pyrrolidone | value
[area%)] [area%] [area%)]

1 KsPO, 0.1 253 5.2 66.2
2 KoCO4 0.1 2.6 16.9 78.8
3 NaOCH; 0.1 42.2 13.9 42.4
(comparison)

4 Ti{OIPr)4 - 21.7 75.1 2.6
(comparison)

It can be seen that the inventive catalysts afforded a distinctly higher fraction of product
30  of value by a fransesterification than with sodium methoxide or titanium
tetraisopropoxide.



reaction by adding the catal yst. The nethanol fornmed was subsequently
renoved frd@®A 57384 reaction m xture as an azeotrope with nethyl nethacryl ate.
. To stabilize nmethyl methacrylate or nethacrylates formed in the course of
the reaction, 20 stabilizers (50 ppm of phenothiazine and 500 ppm of
hydr oqui none nononet hyl ether) were adddd and air was introduced. Various
- catal ysts weampested (use in each case of 0.8 nol % based on
hydr oxyet hyl pyrrolidone). After the end of the reaction tinme, the renaining
i quid phase_was analy zed&ﬁ/ gas 25 chromatography (anobunts in area

4

percent): Tabbemireaghwith hayy geleso andinpig rd*%mbta@rrv&awwﬁ"wﬁr@ﬁ%wﬂh
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suppl y of Mas4yHh.an éh%&%'éﬂ?éﬁtﬁf%ﬂ” Botiqqn [ase fiam pPProx. (553nﬁlt vd BisdHtesn

N- hydr oxy et3op! ity thelreattios wasfendath bydi treusmcpomaresi remope Sitleastuepevsien wasled, t he

vacuum was &gfeabl| %H&ﬂru%?@@mﬂ@@ab 8l BEEATRENSOM AR HIAthdTibe | acket

o B pb o S D ot Ut g b1
reaction, dhdsatixdd \ﬂltl’&Z@Qinm efyN-di-ssrbtyitpeptsdnylepeeibnine (@Bfnhgbandamre was
25: 1) and t&‘:ﬁmé@mﬁ%%ﬂbi@ of th'ﬂc’iﬁs mﬁi {RBVE R &ic8E Fh% thettdd lét@ aﬁgc After
\?\gg mn, t r}ﬁe ! & oCrEitlacﬂ%e product onaIue 36 C? 1V:?(r:n%%r9 E\'?Bsg grch -hy roxye enS| on
pyrrolidone methacrylate (N-(2-(methacryloyl)ethyl)pyrrolidone) were obtained in high
20  purity {(GC analysis: 99.6%). The color number was 50 (APHA color number).
Thus, a higher yield is obtained in the transesterification with an inventive catalyst than

in the case of the acidic esterification according to WO 03/6568.

Example 6

25
The apparatus described in example 5 was initially charged with 280 mg of hydro-
quinone monomethyl ether (350 ppmy}, 600 g (6.0 mol) of methyl methacrylate (MMA)
and 194 g (1.5 mol) of N-hydroxyethylpyrrolidone, which were stirred. Subsequently,
4.15 g (30 mmol; 2.0 mol% based on N-hydroxyethylpyrrolidone) of potassium

30 carbonate were added, the vacuum was established (300 mbar) and the suspension
was heated (the jacket temperature was adjusted to 120°C by means of thermostat
control). After approx. 20 minutes, the suspension began to boil (t = 0 min}). During the
reaction, distillate was removed continuously and the temperature in the bottom rose
from approx. 63°C to 79°C. After 300 min, the reaction was ended and the vacuum was

35 removed. The suspension was cooled and then filtered through a pressure suction filter
(30 ml of MMA were added to flush the residue).

438 g of crude product were obtained. The excess MMA was first removed. Then,
400 ppm of N,N-di-sec-butyl-p-phenylenediamine (106 mg) were added to the crude
40  product freed of MMA and distilled with supply of air. The product of value was
obtained (147°C, 3.6 mbar). 238 g (81%) of N-hydroxyethylpyrrolidone methacrylate
(N-(2-(methacryloyl)ethyl)pyrrolidone) were obtained in high purity (GC analysis:



cooled and then filtered through a pressure suction filter (30 m of nethyl

met hacryl athé 328dere added to flush the residue). 492 g of crude product

. were obtained, which were adm xed with 200 ppm of

N, N- di - sec- butyI p- phenyl enedi am ne (98 ng) and were distilled with a

supply of air. This first renoved the et€ess net hyl met hacrylate and then
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product fr ef sqduct of val ue
was obt ai n(;cg&'){l %qgﬁ i ar bk%'%gmg édglp%é%w hyng o?yggﬁyrfﬁlgr rolidone :

met hacrylate (N (2-(nethacryloyl)ethyl)pyrrolidone) were obtained in_high
purity (GC amrzmldysirs PFRHER281 (12 MMA 7Y% |. Erheromb’nsr**m rﬁ’.xdmrmmsbezQAPbb&) 60
LL.O-

APHA col gr— § EX@'[{‘{WT arat uesu bed— ot e was
I(I’ll tiall y _g_hargglnsg \)M th. 2 no—lof h:ll L nnll::% nmohonet h\/l et her PQR(] 1 prr) ,
600 g (6.0 mAFFYEPXREIWRMTOleNmEREEteaNd 194 g (1.5 nol) of

N- hydr @y eth\WN-pydroplatiddmeroidétdA col or nunber = 117), which were stirred.
Subsequent kg 4 Jf%ygpré&%tgnol ;2.0 nol % based on N-hydroxyet hyl pyrrolidone)

The product was analyzed for the content of potassium. A content of < 0.001 g/100 g
was found.



of potassium carbonate were added, the vacuum was established (300 nbar) and
the 10 susPpérsi28h was heated (the jacket tenperature was adjusted to 120C by
means of thernostat control). After approx. 15 minutes, the suspension
began to boil (t = 0 mn). During the reaction, distillate (azeotrope of
MVA and net hanol) was renoved conti nuo&%ly. After 150 mn, the tenperature
- in the bot t¢matiedaiaddust ed to 60C and the excess MVA was renoved under
reduced pressure. Subsequently, the vacuum 15 was renoved, and the

suspensi on was cooled and filtered through a pressure suction filter. 289 g
of product 1¢ yh&resess tpspenppe (Methachdaes of N-hyriaxwalkylatpd lackaein Whifi d ( APHA
col or nunber gycli@Whydidxhalkyletetichdtams (@) conposition (GC analysis, data in %:
Product § HEP** MVA By-products*** Col or nunber (APHA) 96.5 0.4 1.0 2.1 121
* N hydroxyet hyl pyrrolidone nethacrylate 20 ** N hydroxyet hyl pyrroli done

*** sum of by-products The productovvas anal yzed for the content of
potassium A content of < 0.001 g/ %g was found. PF 57281 13 Wat is
claimed is: 1. A process for prepari n N&HR%-H))HcryI ates of N-hydroxyal kyl at ed
| actanms, in which cyclic N hydroxy& kylated lactams (C) 50 ,;NR? OH R in
which 10 Rl is Cl-C5-al kyl 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
unsubstituted imno groups and/or by one or nore cycloal kyl, -(CO)-,

-QCO O, -(MWMER O, -QCO(NH -, - CO- or -(COO groups, where the
radical6 mentioned may each be substituted by aryl, 15 al kyl, aryl oxy,

al kyl o>1y, het er oat ons and/or heterocycles, with the proviso that R nmust not
have any at oM d¢ hefsehaleng, erdrHon-adtyirnedntesupiey by SOF S€ E19re OWYISA@NATt am

carbonyl  gr owplfurZdior?e ah§/ofdndBomatesubemeied@ uhddbstiledminy h@ps and/or by
G6- C12-aryl eng, Phhdré oyt KXEBTE 0(CO)O-, -(NH)(CO)O-, -O(CO)NH)-, -O(CO)- or
-(CO)O- groups, where the radicals mentioned may each be substituted by aryl,
15 - alkyl, aryloxy, alkyloxy, heteroatoms and/or heterocycles,

with the proviso that R' must not have any atom other than a carbon atom directly
adjacent to the lactam carbonyl group,

20 R?is C;-C-alkylene, Cs-Cyo-cycloalkylene, Cg-Coz-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 -(CO)O- groups, where the
radicals mentioned may each be substituted by aryl, alkyl, aryloxy, alkyloxy,

25 heteroatoms and/or heterocycles, or

R?-OH is a group of the formula -[XjJ-H,

k is from 1 to 50 and

30
X; ,foreachi=1tok, may independehtly be selected from the group of
-CH3-CH3-O-, -CH2-CH»-N(H)-, -CH2-CH,-CH2-N(H)-, -CH2-CH(NHz)-,
-CHCH(NHCHO)-, -CH,-CH(CHj3)-O-, -CH(CH3}-CH;-0-, -CH,-C(CHj3),-O-,
-C(CH3);-CHy-O-, -CHz-CH,-CHz-0-, -CH,-CHy-CHy- CH2-0-, -CH,-CHVin-0O-,

35 -CHVIn-CH,-0-, -CH-CHPh-O- and -CHPh-CH.-O-, where Ph is phenyl and Vin is
vinyl,

in the presence of at least one heterogeneous inorganic salt (S} are esterified with
{meth)acrylic acid or transesterified with at least one (meth)acrylic ester (D).
40
2. The process according to claim 1, wherein the at least one inorganic salt (S) has a



i nterrupted by one or nore oxygen and/or sulfur atons and/or one or nore

substi t ut e®pFog728nsubstituted i m no groups and/or by one or nore cycl oal kyl,

. -(CO-, -0, -(NH(COGC, -ACO (NH)-, -qCO- or -(COOC groups,
where the radicals nmentioned may each be substi t ut ed by aryl, alkyl,

aryl oxy, al kyl oxy, 25 heteroatons and/ ol4heterocycles, or R2-CHis a group

. of the fornul@( {atid &Frdt mofe tranf7 @ Bhd nbe &OhaR4. 03an3<a solubﬂif B rdachiod tO
may |ndependent dm&é%—ée ted fr%ntl? group of - CV}

- CH2- CH2- N(H) ™ 8lp- cH(NH2) - | -CHZ CH( NHCHO) -
- CH2- CH(CH3) - 0-, - CH( CHB) - CHZ o- L CH2- Q(CHB) 2-0-, O CHB) 2- CHZO
- CH2- CH2- Cif2- fhe m@b&-ﬁd&nﬁ?&o e@HBr&-the pfeldddi laﬂn@whe@n tHeHNbiga

or esence of afo] BAEE GHEeE 3?’8“@?4%&5“%?% o e fé@ érl 1ot

with (meth) alaydymeﬂca@daf@r(Hﬁﬁh sehosphate (2@ wmwr@aenpb@&matm(éimaeﬁ h)acrylic
ester (D). 4Pd|3 dég@aﬂwﬁ%@pﬂféfiégi’z@mﬂ CHuFgtel (S cx;")ahyaré endupstRI(AS si@ﬂflté gast donet
i norgani ¢ sa :0) an no
I essgt han 1. OESC(S%’ iihgg@ggﬁ%i!fft?z éﬁ}?%&?r %f@’?"‘\t%ﬁ:{ gﬂ Wﬁgre% of %‘tﬁt nor e
than 1 g/l. 3alkyther Cﬁn’-c)@asaéksé@tﬁs diChgarybortionpiby intgtrupted tyyrcmeecmnrr@re@xmm

wher ei Apt he | a&d/@a8ulfar &8s and/di @Be aF mofASibsaifedPeH MRUBRIRES REind igedadshe group
consi sting of carbonate (C032-), hydrogencar bonate (HCO3 ), phosphate
(P043"), hydrogenphosphate (HPO42-), di hydrogen phosphate (H2PO4 ), sulfate
(SO42"), hydr borepogessarcso(dingds any Oéﬂ'lefﬁ’fﬁ@edlf(gsgélms) whﬁwtblgemﬁs'gamlptsélt( HS03)
and carboxyl ah#s 4tR6asCORE Latiohheextdbirdm thelgrouStansigting)dr alkal nfetals, 4amnal kyl or

atoms andi o SG peim, AHrdHih: bt *%éﬁﬁé%%f@@é%ﬁ?"ﬁﬁg < 3 The

procesdSaccor ephrl. Riek&AYZiBE. the preceding claims, wherein the | norgam c salt
has at | east one cation selected fromthe group consisting of alkali netals,

ol ybelenums 1575 BRR 2ceBHFRl Vol of fld Htedic B DASRERfe iEIREM: S
the precedi ngSeedpdrOM AR BEIUR CORBIStNGRT 4o Ca. %JE’F 4 §3P%4eﬂf’é’di2&§33f #0%n t he group
consi sting of hydra@Oher&dPO4, Na3PO4 and K2CC3, and

20

6. The process according to any of the preceding claims, wherein R’ is selected from
the group consisting of 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-propylene, 2-ethyl-1,3-propylene,

25 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, ortho-phenylene, 3-oxa-
1,5-pentylene, 3,6-dioxa-1,8-octylene and 3,6,8-trioxa-1,8,11-undecylene.

7. The process according to any of the preceding claims, wherein R' is selected from
30 the group consisting of 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, 1,5-pentylene, 2-methyl-1,3-propylene, 2-ethyl-1,3-propylene,
2,2-dimethyl-1,3-propylene and 2,2-dimethyl-1,4-butylene.

35 8. The process according to any of the preceding claims, wherein (C) is selected from
the group consisting of N-(2-hydroxyethyl}-pyrrolidone, N-(2-hydroxypropy!})-
pyrrolidone, N-(2'-{2-hydroxyethoxy)ethyl)pyrrolidone, N-(2-hydroxyethyl}-

_caprolactam, N-(2-hydroxypropyl)caprolactam and N-(2'-(2- hydroxyethoxy)ethyl)
caprolactam.

40

9. An N-hydroxyalkylated lactam (C) obtained by a process according to any of the
preceding claims and having a color number to DIN ISO 6271 below 150.



hydrates thereof. 20 6. The process according to any of the preceding

clainms, wh&Fei?28R2 is selected from the group consisting of 1,2-ethylene,
1, 2-propyl ene, 1,1-dinmethyl-1,2-ethylene, 1-hydroxynethyl-1,2-ethylene,

" 2-hydroxy-1, 3-propyl ene, 1, 3-propylene, _1,4-butylene, 1,6-hexylene,

2-nethy|-1,3-propy|ene, 2-ethy|-1,3-proﬁ§lene, 25 2, 2-di net hyl - 1, 3- propyl ene

- and 2,2-dinethyl-1,4-butyl ene, 1,2-cyclopentylene, 1, 3-cyclopentylene,

1, 2- cycloh Y. 5- pentyl ene,

3, 6- di oxa- ?6 +ﬁ§ Jefr%@e g% E’@“@é?@&%{j By %Bgoc%ggg&é)g@ﬁ? teon'?’ler(&{x@ thelrhe process

according to ra’ﬁye%ﬂag ElRiEsA%R KeImeNeNe "f‘népo XAH@FF@CMMS peindadiaiiMesdirngom 30

the group consisting of 1,2-ethylene, 1,2-propylene, 1,1-dinethyl-

|, 2-ethyl ene, 1-hydroxynethyl -1, 2-ethyl ene, 2-hydroxy-1, 3-propyl ene,

1, 3-propyl ene, 1,4-butylene, 1,5-pentylene, 2-nethyl-1, 3-propyl ene,

2-ethyl -1, 3-propyl ene, 2, 2-di nethyl -1, 3- propyl ene and

2,2-dimethyl -1, 4-butylene. 35 8. The process according to any of the

precedi ng clains, wherein (C) is selected from the group consisting of

N- ( 2- hydr oxyet hyl ) -pyrrol i done, N-(2-hydroxypropyl)- pyrrolidone,

N-(2' - (2-hydroxyet hoxy) et hyl ) pyrrolidone, N (2-hydroxyethyl)- caprolactam

N- ( 2- hydr oxypropyl ) caprol actam and N-(2'-(2-hydroxyet hoxy)ethyl)-

caprolactam 40 9. An N hydroxyal kyl ated | actam (C) obtai ned by a process

according to any of the preceding clainms and having a col or nunber to DN

| SO 6271 bel ow 150. PF 57281 15 10. The use of the conpounds prepared by a

process according to any of the preceding clainms as a (co)nononer in

(pol y) met hacryl ates or in radiative curing.



