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Pol yneri zati on Regul ator The present invention relates to

1- al koxy- pol yal kyl - pi peri di ne derivatives, a polynerizable conposition
conprising a) at |east one ethylenically unsaturated nononer and b) a 1-
al koxy- pol yal kyl - pi peri di ne derivative. Further aspects of the present

I nvention are a process for polynerizihg ethylenically unsaturated
nononers, and the use of 1 -al koxy-polyal kyl - piperidine derivatives for
control |l ed pol ynerization. The internediate N-oxyl derivatives, a
conposition of the N—oxyl derlvatlves wth ethernlcaIIy unsaturated
monomer sl-Ad@xy Polvalkyl-Pipgrig ativas And Thais Ugs X St o

pol ymeri zation are also subjects of the present invention. The conmpounds
of the present invention provide polymeric resin products having | ow
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many houpgenti@Ad thus the polyneric chains are not all initiated at the
same time and the initiators provide grow ng chains of various |engths at
any tinme during the polynerization process. Another reason is that the
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copolymers, multiblock copolymers, graft copolymers and the like, at enhanced rates of

polymerization and enhanced monomer to polymer conversions.

Polymers or copolymers prepared by free radical polymerization processes inherently have
broad molecular weight distributions or polydispersities which are generally higher than
about four. One reason for this is that most of the free radical initiators have half lives that
are relatively long, ranging from several minutes to many hours, and thus the polymeric
chains are not all initiated at the same time and the initiators provide growing chains of
various lengths at any time during the polymerization process. Another reason is that the
propagating chains in a free radical process can react with each other in processes known
as combination and disproportionation, both of which are irreversibly chain-terminating
reaction processes. In doing so, chains of varying lengths are terminated at different times
during the reaction process, resulting in resins consisting of polymeric chains which vary
widely in length from very small to very large and which thus have broad polydispersities. If a
free radical polymerization process is to be used for producing narrow molecular weight
distributions, then all polymer chains must be initiated at about the same time and
termination of the growing polymer-chains by combination or disproportionation processes
must be avoided .

Conventional radical polymerization reaction processes pose various significant problems,
such as difficulties in predicting or controlling the molecular weight, the polydispersity and



widely in length fromvery small to very large and which thus have b[:pggﬂ 2003
polydi spersities. If a free radical polymerization process is to be used
for produci ng narrow nol ecul ar wei ght distributions, then all polyner
chains nmust be initiated at about the sanme tinme and termnation of the
growi ng pol yner-chains by conbination or disproportionation processes nust
be avoi ded. Conventional radical polynerization reaction processes pose
various significant problens, such as difficulties in predicting or
controlling the nol ecul ar weight, the polydispersity and 2 3 O CT 2003 2
the nodality of the polyners produced. These prior art polynerization
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where X prodactiresin. r adi cal species capabl e of polynerizing unsaturated
nononers. The reactions typically have | ow conversion rates. Specifically
mentioned radical R R'"N-O groups are derived from1,1, 3,3
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tetramet fiy] BoP&d MBS corftrofs theJrowth of polymer chains to produce short chain or oligo-
meric homopolymers and copolymers, including block and graft copolymers. The process

employs an initiator having the formula (in part) R’R”N-O-X, where X is a free radical species
capable of polymerizing unsaturated monomers. The reactions typically have low conversion
rates. Specifically mentioned radical R'R”N-Os groups are derived from 1,1,3,3
tetraethylisoindoline, 1,1,3,3 tetrapropylisoindoline, 2,2,8,6 tetramethylpiperidine, 2,2,5,5
tetramethylpyrrolidine or di-t-butylamine. However, the suggested compounds do not fulfill all
requirements. Particularly the polymerization of acrylates does not proceed fast enough
and/or the monomer to polymer conversion is not as high as desired.

Recently other attempts to develop new polymerization regulators have been published. WO
98/4408 and WO 98/30601 disclose heterocyclic compounds suitable for controlled
polymerization processes. WO 98/13392 discloses open chain atkoxyamines which are
derived from NO gas or from nitroso componds.

EP-A-735 052 discloses a method for preparing thermoplastic polymers of narrow poly-
dispersities by free radical-initated polymerization, which comprises adding a free radical
initiator and a stable free radical agent to the monomer compound.

This method has the disadvantage that uncontrollable recombinations of initiator radicals

may occur immediately after their formation, thus producing variable ratios between initiator



tetramethyl pyrrolidine or di-t-butylamne. However, the suggested corpolldzi0]
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acryl ates does not proceed fast enough and/or the nononmer to polymner
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Surprisingly, it has now been found that it is possible to overcome the afore mentioned
shortcomings of the prior art by providing a polymerizable composition containing specific
initiator compounds. Polymerization of the composition results in a polymer or copolymer of
narrow polydispersity and a high monomer to polymer conversion even at relatively low
temperatures and at short reaction times, making the polymerization process particularly
suitable for industrial applications. The resulting copolymers are of high purity and in many
cases colorless, therefore not requiring any further purification.

One object of the present invention is to provide a 1-alkoxy-polyalkyl-piperidine derivative
containing a structural element of formula (1)



i magi ng processes. Surprisingly, it has now been found that it is ﬁb&@ﬁbmﬂl
to overcone the afore nentioned shortcom ngs of the prior art by providing
a polynmerizabl e conposition containing specific initiator conpounds.
Pol ynmeri zation of the conposition results in a polyner or copol yner of
narrow pol ydi spersity and a hi gh nononer to pol ymer conversion even at
relatively low tenperatures and at shork- reaction tines, making the
pol ymeri zati on process particularly suitable for industrial applications.
The resulting copolyners are of high purity and in many cases col orless,
therefore not requiring any further purification. One object of the present
invention is to prqvide a 1-al koxy-pol yal kyl - pi peri di ne derivative
contai ning a struct nt of formula (I) 230CT2003 -4 G, &, &G, <4
are independently Ci1- with the proviso that at |east one is not
methyl or G a (€% d A4, or G and & and G3 and (4 together form
a C5-Cl2cycl oal kyl , &b independently are H, Cl-Cl8al kyl, phenyl,
napht hyl or a grou Cl8al kyl and X represents a group having at | east
one carbon at orfi, ghat (b M&efaiee radical X. derived fromX is
capable of initiayin rization of ethylenically unsaturated nononers,
with the provisoGghat|conpo&hds Al and A2 are excluded The al kyl radicals
in the various substityents may be |inear or branched. Exanples of al kyl
containing 1 to 18 caern atons are nethyl, ethyl, propyl, isopropyl,
butyl, 2-butyl, isobutyk, t- butyl, pentyl, 2-pentyl, hexyl, heptyl, octyl,
2-et hyl hexyl, t-octyl, ményl, decyl, undecyl, dodecyl, tridecyl,
tetradecyl, hexadecyl and octadecyl. C5-Cl2cycloal kyl is typically,
cycl opentyl, nethylcycl opentyl, dinethylcyclopentyl, cyclohexyl,
Fﬁﬁ %: ;g@Ao{gg)%l 62 E%%bﬁ@@%g@&”@%&?a%l \%th rfﬂexér%{iigo SPr];at %PQBgtuonndesls %E) mg{%l grf
G, and G; or Gz and Gy, or G and G; and G; and G, together form a Cs-Cq,cycloalkyl group;

Gs, G independently are H, C,-Cgalky!, phenyl, naphthyl or a group COOC,-Cygalkyl and
X represents a group having at least one carbon atom and is such that the free radical Xe

derived from X is capable of initiating polymerization of ethylenically unsaturated monomers,
with the proviso that compounds A1 and A2 are excluded

? (A1) ? (A2)

The alkyl radicals in the various substituents may be linear or branched. Examples of alkyl
containing 1 to 18 carbon atoms are methyl, ethyl, propyl, isopropyl, butyl, 2-butyl, isobutyl, t-
butyl, pentyl, 2-pentyl, hexyl, heptyl, octyl, 2-ethylhexyl, t-octyl, nonyl, decy!, undecyl,
dodecyl, tridecyi, tetradecyl, hexadecyl and octadecyl.

Cs-Cy2cycloalkyl is typically, cyclopentyl, methylcyclopentyl, dimethylcyclopentyl, cyclohexyl,
methylcyciohexyl.

Preferred compounds or mixture of compounds are any of formulae A to S.
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(R CHO (S) wherein G, &, G3 and & are independently alkyl of 1 §3 0£T 2003
carbon atons, or G and & together and G3 and 4 together, or G and &
together or G3 and (4 together are pentanethylene; G5 and G are

i ndependently hydrogen or C1-C4 alkyl; R if mis 1, is hydrogen,

C -C 8al kyl which is uninterrupted or C2-ClBal kyl which is interrupted by
one or nore oxygen atoms, cyanoethyl, bénzoyl, glycidyl, a nonoval ent
radical of an aliphatic carboxylic acid having 2 to 18 carbon atons, of a
cycl oal i phatic carboxylic acid having 7 to 15 carbon atons, or an

a, -unsaturated carboxylic acid having 3 to 5 carbon 2 3 OCT 2003 -10 atons
or of an aronatic carboxylic acid having 7 to 15 carbon atons, where each

car boxyl i acid can be substituted |% t he aliphatic, cycloallphatlc or
aromatic npiety byjl to 3 g@C212 grqups, i*n which z12 is H, Cl-C24al kyl,
C3- Cl2al kejngl , C5- 7cycu9alkyl phenyl bﬁnzyl; or Ris a nonoval ent

radi cal off a°C am or tai|ning acid or a nonoval ent
silyl r adi | i |s 2 |§ -|C12al ylgne, C4-¢l2al kenyl ene, xylyl ene,
a dival ent| radi xallphati i Xylilc acid having 2 to 36 carbon
atons, or |a_c 'pha'$§ or argwath I Cagboxlylic acid having 8-14
carbon atodnfsor of |an al i phati g cycl qal i phatic| or aromatic dicarbanic acid
havi ng 8- 14 carbonjatons wher e each _@i carboxylfic acid may be substituted

in the a|lphatIE cycl oal i phatic oK aronatlcﬁmnlety by one or two -COOz12
groups; or Ris a divalent radical of a phosphorws-containing acid or a
divalent silyl radical; R if mis 3, is a trivalent radical of an

al i phatic, cycloaliphatic or aromatic tricarboxylic acid, which my be
substituted in the qéiphatic, cycloaliphatic or aromatic noiety by

(K}
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-C0O0Oz12, of an aromatic tricarbamc acid or of a phosphorus-containing !

acid, or is atrivalent silyl radical, R if mis 4, is a tetraval ent

radi cal of an aliphatic, cycloaliphatic or aromatic tetracarboxylic acid;
pis 1,2 o0or 3, Rl is Cl-Cl2alkyl, C5-Crcycloal kyl, C,-C8aralkyl,

C2- C, Bal kanoyl , C3-Cb5al kenoyl or benzoyl; when pis 1, R2 is Cl-Cl8al kyl,
C5- C, cyci oal kyl , C2- C8al kenyl unsubstit@ted or substituted by a cyano,
carbonyl or carbam de group, or is glycidyl, a group of the formula
-CH2CH(OH)-Z or of the formula -COZ- or -CONH-Z wherein Z is hydrogen,

met hyl or phenyl; or when is 2, R is C2-Cl2al kyl ene, C6-Cl2aryl ene,
xyl yl ene, a 2 B- O CH2CH( OH) CH2- group, wherein B is

C2- Cl0al k Iene,L e or C6-Cl2cycl oal kyl ene; or, provided that Rl
is not al Qnoyl, yl, R2 can also be a dival ent acyl

radi cal of ‘gn_afi N al i phatic or aromatic dicarboxylic acid or

di carbam c acidy or céan bexthelgroup’-CO; or Rl and R2 together when p is
1 can be the cyclhd cal of an aliphatic or aromatic 1,2- or

1, 3-di car boxyl i is a group 230CT200 - 11 where T7 and TB are
i ndependent | y GyydGgge®, al kyl of 1 to 18 carbon atons, or T7 and T8
together are al kylene of 4 to 6 carbon atons or 3-oxapentanet hyl ene; when p
is 3, Ris 2,4,6-triazinyl; when nis 1, R3 is C2-C8-al kyl ene or

hydr oxyal kyl ene or C4- C22acyl oxyal kyl ene; or when n is 2,
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R3 is (-CH2)20(CH2-)2; when nis 1, R4 is hydrogen, Cl-Ci2alkyl, 23 0CT 2063
C3- Coal kenyl , C7-C9aral kyl, C5-Crcycl oal kyl, C2-C4hydroxyal kyl ,

C2- C6al koxyal kyl, C6-ClOaryl, glycidyl, a group of formula -(CH2)m COO Q or
of the formula - (CH2)m O CO- Q wherein mis 1 or 2 and Qis Cl-C4al kyl or
phenyl; or when nis 2, R4 is C2-Cl2al kyl ene, C6-Cl2arylene, a group

- CH2CH( OH) CH2- O D- O CH2CH( OH) CH2- whereithr D i s C2- Cl0al kyl ene;,

C6- C, baryl ene or C6-Cl2cycl oal kyl ene, or a group -

CH2CH( Oz1) CH2- ( OCH2CH( Oz1) CH2) 2- wherein Z, is hydrogen, Cl-Cl$al kyl,
allyl, benzyl, C2- Cl2al kanoyl o enzoyl; R5 is hydrogen, Cl-Cl2alkyl,
allyl, benzyl, glycidyl or C2-Cs kyl; Q is -N(R7)- or -0-; Eis

Cl- C3al kyl ene, the gleup CH( wherein R8 is hydrogen, nethyl or
phenyl, the group - H Nor{ a dNred®Xbond; R7 is Cl-Cl8al kyl,

C5- C7- cycl oﬁ,kylazeg Ik;# oethyl, C6-Cl0-aryl, the group -
CH2CH( R8) - OH; grou [ 230C1 #8D3 -12 X O -N or a group of
the fornmul g Eﬁ“ zs%e in Gis C2-C6al kyl ene or

C6- Cl2aryl’ene nd R 1'5~as de ed above; or R7 is a group

- E- CO- NH CH2- INR6 is hydrogen or Cl1-Cl8al kyl; Formula (F) denotes a
recurring stQuctyr@l unit of a oligoner where T is ethylene or 1,2-

G G H “ G G
‘ G cl;H <|:H Gg, '\ s 2
X-0—N N—T,~—N N— O-X (R)
a] G, G Gal q,
G
0 G ‘: G
O : N— O-X
G; (?.::a G,
g :}— CH
s
R1D Gﬁ Gl1 G2 ( )
O N—0O-X
‘ @)
G/ o/ e,
wherein

Gy, Go, Gs and G, are independently alkyl of 1 to 4 carbon atoms, or G, and G; together and
Gj and G, together, or Gy and G; together or Gz and G, together are pentamethylene;

Gs and Gg are independently hydrogen or C4-C, alkyl;

R, it mis 1, is hydrogen, C,-C1galkyl which is uninterrupted or C,-C,galky! which is interrupted
by one or more oxygen atoms, cyanoethyl, benzoyt, glycidyl, a monovalent radical of an
aliphatic carboxylic acid having 2 to 18 carbon atoms, of a cycloaliphatic carboxylic acid
having 7 to 15 carbon atoms, or an ¢,B-unsaturated carboxylic acid having 3 to 5 carbon



propyl ene, or is a repeating structural unit derived from an a-ol efint30CT 2003
copolynmer with an alkyl acrylate or nethacrylate; k is 2 to 100; R10 is

hydr ogen, Cl-Cl2al kyl or Cl-Cl2al koxy; T2 has the sane nmeaning as R4; T3

and T4 are independently alkylene of 2 to 12 carbon atons, or T4 is a group
23 OCT 2003 -13 T5 is C2-C22al kyl ene, C5-Crcycl oal kyl ene,

Cl- C4al kyl enedi ( C5- C7cycl oal kyl ene), phdRyl ene or

phenyl enedi (Cl- C4al kylene); T6 is | | 1 NH(CHZ)a N(CH2) b-N[(CH2)c-N-1 dH
where a, b and c are independently 2 or 3, and dis O or 1;, e is 3 or 4

T7 dT Cl- T7 and T8 t t he
L &, R DAL e SOR G B Tl Al RIEbEE,
are - CO agid can(Esubstitwtestie tibalipbatiy dycgaliphalZleCGamhtio/ noty 1641 to 3 -CO0Z,,

ohenyl . SEEnT G gis 0SB SRENBhll by skl Bodl BB RVERT ne o

by al kyl Pons almpao\zaler&rml at@nerpamrc mqwmmyd)rue{comatrmg]a}nctarra)o'rmnowmemts
or said phanydighkyl substituted by alkyl of 1 to 4 carbon atons; E4 is

hydrogen, al kyl of 1 to 30 carbon atons, phenyl, naphthyl or phenyl al kyl of
7 to 12 Fedmpin2.ds GmEraylans, Gnl alenyges kulyleasea gplenberigakel@ndfiphatico 17

car bon aTdQﬁBoox?ﬁc 564 ﬂa\ﬂ@é W{@Ia@)één%ﬁ atohW) BF b IcYEIBAlipA% LI 4r8mbBdBiclb¥iicdr oups
of 1to %c%é}aavmg Ba %t? carbon atoms or of an aliphatic, cycloaliphatic or aromatic dicarbamic acid
having 8-14 carbon atoms, where each dicarboxylic acid may be substituted in the aliphatic,
cycloaliphatic or aromatic moiety by one or two -COOZ, groups; or

R is a divalent radical of a phosphorus-containing acid or a divalent silyl radical;

R, if mis 3, is a trivalent radical of an aliphatic, cycloaliphatic or aromatic tricarboxylic acid,
which may be substituted in the aliphatic, cycloaliphatic or aromatic moiety by

-COQZ,,, of an aromatic tricarbamic acid or of a phosphorus-containing acid, or is a trivalent
silyl radical,

R, if m is 4, is a tetravalent radical of an aliphatic, cycloaliphatic or aromatic tetracarboxylic
acid;

pist,2or3,

R is C4-Cealkyl, Cs-C;oycloalkyl, C;-Cgaralkyl, Co-Cysaltkanoyl, C;-Csalkenoyl or benzoyl;
whenpis 1,

R: is C-Cgalkyl, Cs-C;cycloalkyl, C,-Cgalkenyl unsubstituted or substituted by a cyano,
carbonyl or carbamide group, or is glycidyl, a group of the formula -CH,CH(OH)-Z or of the
formula -CO-Z- or -CONH-Z wherein Z is hydrogen, methyl or phenyl; or

when p is 2,

Rz is C2-Cyealkylene, Ce-Cioarylene, xylylene, a -CH,CH(OH)CH,-O-B-O-CH,CH(OH)CH,-
group, wherein B is C,-Cjqalkylene, Cs-Cysarylene or Cg-Cq.cycloalkylene; or, provided that
Ry is not aikanoyl, alkenoyl or benzoyl, R, can also be a divalent acyl radical of an aliphatic,
cycloaliphatic or aromatic dicarboxylic acid or dicarbamic acid, or can be the group -CO-; or
R, and R; together when p is 1 can be the cyclic acyl radical of an aliphatic or aromatic 1,2-
or 1,3-dicarboxylic acid; or

R:is a group



E6 is an aliphatic or aromatic tetraval ent radical. C3-Cl2al kenyl i%3f08|“m3
exanmpl e propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, dodecenyl
including their isomers. C, -Cgaral kyl is for exanple benzyl, phenyl propyl,
a, a- di net hyl benzyl or a-nethyl benzyl. 2 3 O CT 2003 -14 C2-C, $al kyl
interrupted by at |east one O atomis for exanple -CH2-CH2- O CH2- CH3, - CHz2-
CH2- O- CH3 or - CH2- CH2- O CH2- CH2- CH2- O- Clb=CH3. It is preferably derived
from polyethlene glycol. A general descriptionis -((CH2)a-0)b-H CH3,
wherein a is a nunber from1l to 6 and b is a nunber from2 to 10. If Ris
a nonoval ent rathal of a carboxylic acid, it is, for exanple, an acetyl,

caproyl, stearBy acryl oyl, nmethacryloyl, benzoyl or

(3-(3,5-di-teft-butyl - 4-hydroxyphenyl )propionyl radical. If Ris a
nonoval ent sidyl ragical, it is, for exanple, a radical of the fornula
-(CGH2;)-Si( *»,in which j is an integer in the range from2 to 5, and
Z' and Z", independently of one another, are Cl-C4al kyl or Cl-C4al koxy. |If
R is a divalent gadical of a dicarboxylic acid, it is, for exanple, a

mal onyl , succi #¥I_glutaryl, adipoyl, suberoyl, sebacoyl, naleoyl,

i taconyl, phffal oyl™s di butyl mal onyl, di benzyl nal onyl,
butyl (3,5-di-tert-butyl -4-hydroxybenzyl ) mal onyl or bicycl ohept enedi carbonyl
radical or a group of the formula 0 11 C H3C-0- 'r-CH-C C 11

where T; and Tg are independently hydrogen, alkyl of 1 to 18 carbon atoms, or T; and Tg
together are alkylene of 4 to 6 carbon atoms or 3-oxapentamethylene;

when p is 3,

R is 2,4,6-triazinyl;

whennis 1,

Rs is C,-Cga-alkylene or hydroxyalkylene or C,-Caacyloxyalkylene; or

when n is 2,

Ra is (-CH2)2C(CH");

whennis 1,

R, is hydrogen, C,-Cqalkyl, C3-Csalkenyl, C;-Cqaralkyl, Cs-C,eycloalkyl, C,-Cshydroxyalkyl,
C2-Cealkoxyalkyl, Cg-Coaryl, glycidyl, a group of formula -(CH3),,-COO-Q or of the formula -
{CH2)m-O-CO-Q wherein mis 1 or 2 and Q is C4-C,alkyl or phenyl; or

when n is 2,

R4 is C,-C,zalkylene, Cg-Cyoarylene, a group -CH,CH(OH)CH,-O-D-O-CH,CH(OH)CH,-
wherein D is C,-Cypalkylene, Ce-Cysarylene or Cg-Cqzcycloalkylene, or a group -
CH,CH({0Z,)CH,-(OCH,CH(0Z,)CH;),- wherein Z, is hydrogen, C,-Csalkyl, allyl, benzyl, C,-
Cizalkanoy! or benzoyl;

Rs is hydrogen, C,-Czalkyl, allyl, benzyl, glycidyl or C,-Csalkoxyalkyl;

Q, is -N{R>)- or -O-;

E is C4-Cjalkylene, the group -CH,CH{Rg)-O- wherein Rgis hydrogen, methyl or phenyl, the
group -(CH3z)s-NH- or a direct bond;

R; is C-Cqgalkyl, Cs-Cs-cycloalkyl, C;-Cyqaralkyl, cyanoethyl, Cg-Cio-aryl, the group -
CH.CH(Rs)-OH; or a group of the formula



OIf Ris atrivalent radical of a tricarboxylic acid, it is, for ean%?QF72W3
atrinmellitoyl, citryl or mnitrilotriacetyl radical. If Ris a tetraval ent
radical of a tetracarboxylic acid, it is, for exanple, the tetraval ent
radical of butane- 1,2,3,4-tetracarboxylic acid or of pyronellitic acid.
23aCA ?8 -15 If Ris a divalent radrcal of a dicarbamc acid, it is, for
exanpl e, hexanet hyl enedi car banoyl or 2, 8- tquernedrcarbanDyI radrcal

C, -C, 8al kanoyl is for exanple, fornyl, propronyl butyryl, octanoyl,
dodecanoyl but preferably acetyl and C3- C5a|kenoy| isin particular

acryl oyl . Any(§2 ClZaQ#ylene radi cals are, for exanple, ethylene,

propyl ene, 2, 2-'dNJret oropyl ene, tetramethyl ene, hexanethyl ene,

oct anet hylyene, yl ene or dodecanet hyl ene. Any C6- Clb5aryl ene
substituent\s are, /for exanple, o-, m or p-phenyl ene, 1,4-naphthylene or

4, 4' - di pheny eney” C6- C 28ycl oal kyl ene is, in particular, cyclohexylene.

Hydr oxyl -, cyano-\ al koxycarbonyl - or carbam de-substituted C, - C4al kyl can
be, for exanple, oxyet hyl , 2-hydroxypropyl, 2-cyanoethyl,

met hoxycar bonyi neg 2- et hoxyca rbo nyl ethyl, 2-am i nocarbonyl propyl

or 2-(dimethylam rbonyl) ethyl. Any C2-C6al koxyal kyl substituents
are, for exanpbe, nethdxynethyl, ethoxynethyl, propoxynethyl,
tert-butoxynmet hyl, ethoxyethyl, ethoxypropyl, n-butoxyethyl,
tert-butoxyethyl, isopropoxyethyl or propoxypropyl. Preferably G5 is

hydr ogenoag%,g% &s{h@yd%g%en or C -Clalkyl. Preferably Gl, &, & and G4 are
i ndependent | C4al kyl', with the proviso that at |east one is different
frommethyl. Mre preferred G and G3 are nethyl and Q and 4 are ethyl or
propyl . In-an@%her—@retaprﬁd—gmeup-Qﬁ conpounds G and & are nethyl and G3
and 4 are ethyl|or

wherein G is C,-Cealkylene or C-C1sarylene and R is as defined above; or

R-is a group -E-CO-NH-CH»-ORg;

Rgis hydrogen or C-Cqgalkyt;

Formula (F) denotes a recurring structural unit of a oligomer where T is ethylene or 1,2-
propylene, or is a repeating structural unit derived from an ¢-olefin copolymer with an alkyl
acrylate or methacrylate;

kis 2 to 100;

Rip is hydrogen, C4-Czalkyl or C-Cyalkoxy;

T has the same meaning as Ry,

Ts and T, are independently alkylene of 2 to 12 carbon atoms, or T, is a group



propyl. 2 3 OC T 2003 -16 H Preferably X is selected fromthe group3 0CT 2003
consisting of -CH2-aryl, alkyl(Cl-Cl18)-Caryl H3C -CH2-CH2-aryl,

al kyl (C1-C18) ~aryl , (C5-Cé6ecycloal kyl)2CCN, (Cil-Cl2al kyl)2CCN, CH2CH=CHZ,
(C1-C12) al kyl -CR20-C(O) - (C, -C12) al kyl ,

(Cl-C12) al kyl - CR20- (O - (C6-Cl0)aryl, _,

(C1-C12)al kyl -CR20-C(O - (C, -C12) al koxy 3(Cl Cl12) al kyl - CR20- C( O) - phenoxy,
(Cl-C12) al kyl -CR20- C(O -N-di (C1-C12)al kyl

(Cl-C12) al kyl - CR2Q CO- NH( C1- C12) al kyl , (Cl- Cl12) al kyl - CR20- CO- NH2, -
CH2CH=CH CH3, - Gi2- C(CH3) =CH2, - CH2- CH=CH-phenyl, -CH2-C CH or 1 | ,

wher ei n s hy n or Cl-Cl2al kyl; the aryl groups are phenyl or
napht hyl which arelpnsubstituted or substituted with Cl- Cl2al kyl, hal ogen,
Cl- Cl2al koxy,N&l- Clxal kyl car bonyl, gl ycidyl oxy, OH -COCH or -000C1-

Cl2al kyl . Mre~pfeferred are conpounds, wherein X is selected fromthe
group consisting|of -CH2-phenyl, CH3CH phenyl, (CH3)2C phenyl,
(C5-Coeycl oal kyly2CCN, (CH3)2CCN, -CH2CH=CH2, CH3CH CH=CH2

(C1- C8al kyl )cl:a%ob( ) - phenyl , (Cl-C8)al kyl -CR20-C( O -(C1 C8) al koxy,
(C1-C8)al kyl -CR20- CfO) - (C1- C8) al kyl

(Cl1l-C8)al kyl -CR20-C(O) - N-di (C1-C8) al kyl, (C, -

C8) al kyl - CR20- C( O) - NH(C1- C8) al kyl, (C1-C8)al kyl - CR20-C(O) - NH2, wherein R20
i s hydropgs mzﬁa@%ﬂéﬁ@ &L lerbycidaMildnel Atk ;mér%fgcg @cﬁ&!@%ﬁ?%@ﬁyleﬁ@@ﬂ ein
X is sel @éeﬁw gp consi sting of CH3CH- p
(043)20-‘%%?8% ne F &@F al kyl ) 2CCN, ~( CH3) 2CCN, -CHZCH:CHZ CI—BCH- CH=CH2
(C, - Aal kyl )CR20 C(O -phenyl, (Cl1-C4)al kyl -CR20-C(O - (C1-

Tgis

-NH{(CHp) 5-N({CH2)p-NI(CH2) ¢-N-] gH
where a, b and c are independently 2 or 3, and dis 0 or 1;
eis3or4;

T; and Ty are independently hydrogen Cy-Cygalkyl, or T; and Ts together are C,-Cealkylene or
3-oxapenthamethylene;

E, and E; being different, each are -CO- or -N(Es)-, where E; is hydrogen, C4-Cizalkyl or C,-
Caralkoxycarbonylatkyl;

E; is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl, said phenyl or said naphthyl
substituted by chiorine or by alkyl of 1 to 4 carbon atoms, or phenylalkyl of 7 to 12 carbon
atoms, or said phenylalkyl substituted by alkyl of 1 to 4 carbon atoms;

E. is hydrogen, alkyl of 1 to 30 carbon atoms, phenyi, naphthyl or phenylalkyl of 7 to 12
carbon atoms; or

Es and E, together are polymethylene of 4 to 17 carbon atoms, or said polymethylene
substituted by up to four alkyl groups of 1 to 4 carbon atoms; and

Ee is an aliphatic or aromatic tetravalent radical.

C3-Cyzalkenyl is for example propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl,
dodeceny! including their isomers.

C7-Cgaralkyl is for example benzyl, phenylpropyl, a,a-dimethylbenzyl or a-methylbenzyi.



C4) al koxy, (Cl1-C4)al kyl - CR20- ¢( O) - ( C1- C4) al kyl , 23 OCT 2003
(Cl-C4)al kyl -CR20-C(O) - N-di (C1-CA4) al kyl, (C1-

C4) al kyl - CR20- C(O) - NH( C1- C4) al kyl, (Cl1-C4)al kyl - CR20-C( O - NH2, wherein R20
is hydrogen or (Cl-C4)alkyl. In a preferred group of conpounds X contains

no open chain al kyl ether group. 2 3 OCT 2003 -17 Preferred conpounds are
those of formula A, B, 0 or P, particuré‘?ry preferred of formula A, Bor O
and nore preferred of fornula A or B, wherein the substituents have the
meani ngs as defined before. A preferred group of compounds are those of

‘ | 3 ( . o hud ol ; !
uni nterr St reifblalbal offe  aBHE IS Do RO ey
benzoyl , Gty Cdilslor -@HnBHeaCHaCH. i c@iCHyFClin Itds preferably deavéabixyrhi ¢ aci d
havi 2 e crfbtib) 6 | phat i i i i 7
1,79, el e ket L SO IR e A

carbon at®PhENdP iHf nHAbSY et % 10car boxyl i ¢ acid having 7 to 15 carbon
atons; pisl; R is Cl-Cl2al kyl, C5-Crcycloal kyl, C7-C8aral kyl,

C2- C, eal kanig¥ mohsvdiSrkk 8 ¥t a RarbBRNERLId, it iF:%r exafrblcCARALEYI, caproyl,
C5- Crcycl oal kgl , C2-CBal kenyl unsubstituted or substituted by a Ctyano,
135

car bony| Si§Rryh ASEHIRYE enejhatigoylokbenzeylpnbeBdydli-ter-bytybdhyd foxyprenybprapiony!
-CHZCH(q-fpd-I%,or of the formula -COZ or -CONHZ wherein Z is hydrogen,
or p

met hyl enyl . Anmongst the group of conpounds of fornula A, B or 0 those

are nore preferred, wherein R is hydrogen, Cl-Cl8al kyl, cyanoethyl,
benzoyl , MG .ent. radical of an . aliphatic,, carboxylic acid;
R is Cll-f%ii%%] 'ﬂébovw}%{'%ﬁ't 'Sé‘gf @iaé%?q?('ﬁ@glcf"l @E%@T"H@noyl or benzoyl ;
R2 is Cl-(CEBShid).Z ginywdhicty]lis an irgegatin tie rahge frommto®, aktiZGildES,- Z or of the
formul a fn%&den%g{ grllenar%tlkesr, zra%déﬁ) faﬂ(yl (r)rre (I}péﬂalk%rxy.phenyl '

if R is a divalent radical of a dicarboxylic acid, it is, for example, a malonyl, succinyi, glutaryl,
adipoyl, suberoyl, sebacoyl, maleoyl, itaconyl, phthaloyl, dibutylmalonyl, dibenzylmalony|,
butyl(3,5-di-tert-butyl-4-hydroxybenzyl)malonyl or bicycloheptenedicarbonyl radical or a
group of the formuia

If R is a trivalent radicai of a tricarboxylic acid, it is, for example, a trimellitoyl, citryl or
nitrilotriacetyl radical.

It Ris a tetravalent radical of a tetracarboxylic acid, it is, for example, the tetravalent radical

of butane-1,2,3,4-tetracarboxylic acid or of pyromellitic acid.



A further preference for this subgroup is that G is hydrogen and GB%@“U 1
hydr ogen or Cl- Cdalkyl, Gl and G3 are nethyl and & and (4 are ethyl or
propyl or GL and & are nmethyl and G3 and 4 are ethyl or propyl. In
addition for the conmpounds of fornmula A, B or O a preferred group X is
sel ected fromthe group consisting of -EH2-phenyl, CH3CH phenyl,
(CH3) 2C- phenyl , (C5-Ceeycl oal kyl ) 2CCN, CH3) 2CCN, - CH2CH=CH2,
CH3CH CH=CH2, (Cl-C4al kyl)CR20-C(O) -phenyl, (Ci1-C4)alkyl -
CR20-C( O - (Cl1- C4) al koxy, (Cl-C4)al kyl-CR20-C(O) - (Cl1-C4)al kyl,
(Cl- C4) a|lﬂ<l'§/p&a:]dazgle@j(r@yncnpofm dicrrbamjcadid;lit is, for example, hexamethylenedlcarbamoyl
(Cl C4) alk %%ﬂ’%‘)g\]* gfé)ﬂpl kyl, (Cl-C4)al kyl-CR20-C(0)-NH2i wherein
R20 is hydrogen or 3 23 0C T 2003 -18 Most preferred are the
conmpounds of formula (A), wherel n G and G are hydrogen or nethyl, G and
G3 are I : d
S 21 TR lRH 2 A5 By Sy ) R ) )
-C( O - ( czcayByrl kyCsalamgyiXs irspar@hiftarsveyigyl, CH3CH- phenyl (CH3) 2C phenyl ,
(C5-C6eycl oal kyl ) 2CCN, (CH3) 2CCN, - CH2CH=CH2, CH3CH CHECHD
(C1- CA4al kyl ) CR20- C( O) - phenyl , (Cl-C4)al kyl - CR20-C(O) - (C1- CA4)al koxy,
( C1- C4) alAoy |C.CR2OkY @) radicals@ty dbkgtample, ethylene, propylene, 2,2-dimethylpropylene,

Cl-4) al 1-
Ca) al Ky ORI e e B R e Rotlps et ametuens e eage e YIRS i n Ro0
is hydrogen or (Cl-C4)alkyl. If Ris C, -Cl8al kyl, propyl is particularly
f C2- C18 -Cl1H O - C17H35
Dot cul ATVt LePEaURSETS Aier R Skarbep: St M RE P PR G 4-CBRNYies of |

pol yner i zta@dmkeoylpmsl tion, conprising a) at |least one ethylenically
unsat ur at ed nononer or ol i goner, and b) a 1-al koxy-pol yal kyl - pi peri di ne
derivative containing a structural elenent of formula (1) (I), wherein G,

R, G, Gi-Gpaycioatiglasieni particlaCBadidhexylehéh the proviso that at |east one
is not nethyl or

Hydroxyl-, cyano-, alkoxycarbonyl- or carbamide-substituted C,-C,alkyl can be, for example,
2-hydroxyethyl, 2-hydroxypropyl, 2-cyanoethyl, methoxycarbonyimethyl,
2-ethoxycarbonylethyl, 2-aminocarbonylpropy! or 2-(dimethylaminocarbonyl)ethyl.

Any C;-Cgalkoxyalkyl substituents are, for example, methoxymethyl, ethoxymethyl,

propoxymethyl, tert-butoxymethyl, ethoxyethyl, ethoxypropyl, n-butoxyethyl, tert-butoxyethyi,
isopropoxyethyl or propoxypropyl.

Preferably Ge is hydrogen and G; is hydrogen or C,-C,alkyl.

Preferably G,, G, Ga and G, are independently C-C,alkyl, with the proviso that at least one
is different from methyl.

More preferred G, and G are methyt and G, and G, are ethy! or propyl.

In another preferred group of compounds G, and G; are methyl and G; and G, are ethyl or
propyl.



GlL and & or &G and 4, or Gl and & and G3 and 4 together forma 23? T 2003
C5- ¢t 2cycl oal kyl group; G5, G6 independently are H, C, -Cl8al kyl, phen
napht hyl or a group COOCL-Cl8al kyi and X represents a group havi ng at Ieast
one carbon atomand is such that the free radical X. derived fromXis
capable of initiating polynerization of ethylenically unsaturated nononers,
with the proviso that conpounds Al and ¥~ are excluded 2 3 0 C T 2003 -19
(A2) . Definitions for the substituents and preferred formul as have al ready
been given. They apply also for the conposition including the preferences.
Typically the et hyl eni cal | y unsaturated nononer or oligoner is Iected

fromt he u ons of et hyl ene, propy eney_i JQ | ene,
styrene, & §‘B| t)ﬁ lles‘:i‘#]' the g8 ?ﬁw%ﬁg(ﬂ?e&r@%awhcrww Gﬁ] T g&%t ate,
vi nyl pyrrolidone, vinylim dazol e, mal eic anhydride, (alkyl )acr yl

aci danhydri des, (alkyl)acrylic acid salts, (alkyl)acrylic esters,
(met h) acryl o- nitriles (al kyH crylanides vi nyl halides or vinylidene

hal i des re rre turated nmononers are ethyl ene
propy! enéﬁ‘| é%a?g}’l sene, écmg yl ne Bﬁ@n%VC|Oflk3J&9f$dpeﬁ?egalkyl)chN -

a- C5- C18al kene, styrene a- et hyl styrene p-methyl styrene or a conpound
of fornmula CH2=C(Ra)-(C=Z)-Rb, wherein R is hydrogen or Cl- C4alkyl, Ro is
NH2, O (G H=GHyd Carh)alliyieMm GOt Gl GllkoL 861 -Ralalky CRETHR) €l GmAryl,

interr Upgﬂtlbmén@i»ch?oaé{oﬂ@g d\'z)ﬁmgiy)fcoc aﬁﬂn(ﬂrll g@tm- ;«%{1 Clgarga bt,az{uﬁﬂ CHzo'

Cl- C18al
hydr oxs @it.#@iﬁf@tyd%awtﬂ@mpﬁ@e gl G ol

di (C1- C18al CHZNCHSZor OCHZ CHZJ\UHCHC%)Z An An- is
a ani on g?'] éy'néﬁ%q e(lji't'l2 Gfééﬂr@"'er‘ Hler ol d; -Chi -G< a nonoval ent net al
atomor the ammoniumion. Z is oxygen or sul fur. Exarrpl es for R as

C2- Cli >oal koxy interrupted by at |east one O atomare of fornula F id
fi I | , wherein
O

Rz is hydrogen or C;-Cyalkyl;

the aryl groups are phenyl or naphthyl which are unsubstituted or substituted with C;-
Cizalkyl, halogen, C;-Cysalkoxy, C-Cyzalkylcarbonyl, glycidyloxy, OH, -COOH or -COOC;-
Cioalkyl .

More preferred are compounds, wherein X is selected from the group consisting of
-CHz-phenyl, CH;CH-phenyl, (CH3),C-phenyl, (Cs-Cscycloalkyl),CCN, (CH3),CCN,
-CHCH=CH,, CH3CH-CH=CH, (C;-Cgalkyl)CR2-C{O)-phenyl, (C,-Cg)alkyl-CRx-C(0)-(C;-
Ce)alkoxy, (Ci-Cg)alkyl-CR2-C(0)-(C-Ca)alkyl, (C1-Cg)alkyl-CRy4-C(O)-N-di(C4-Cg)alkyl, {C;-
Ce)alkyl-CR20-C(O)-NH(C1-Cgalkyl, (C-Cyg)alkyl-CR2o-C{O)-NH;, wherein

Rz is hydrogen or (C4-Cglalkyl.

Particularly preferred are compounds, wherein X is selected from the group consisting of
-CHz-phenyl, CH;CH-phenyl, {CHa).C-phenyl, {Cs-Cscycloalkyl);CCN, {CH3),CCN,
-CHCH=CH,, CH3;CH-CH=CH; (C,-C,alkyl)CRz-C{O)-phenyl, (C,-C,)alkyl-CRzo-C(O)-(C;-
Ca)alkoxy, {Ci-Ca)alkyl-CR-C{O)-(C1-Ca)alkyl, {C1-Ca)alkyl-CRyo-C(O)-N-di(C,-C,)alkyl, (C;-
Ca)alkyl-CRzo-C(O)-NH(C,-C,)alkyl, (C1-Ca)alkyl-CR2o-C(O)-NH,, wherein

Rz is hydrogen or (C,-C,)alkyl.

In a preferred group of compounds X contains no open chain alkylether group.



, Wherein Rc is Cl-C25al kyl, phenyl or phenyl substituted by Cl1 v C%g hf¥|03
Rd is hydrogen or nethyl and v is a nunber from1l to 50. These nobno S alzg
for exanple derived fromnon ionic surfactants by acrylation of the
correspondi ng al koxyl ated al cohols or phenols. The repeating units may be
derived from et hyl ene oxi de, propylene oxide or m xtures of both.
230CT2003 -20 Further exanples of suit-aldl-e acrylate or nethacryl ate
nononers are given below. N= An' or NR An, wherein An' Re O 0 and Ra have
t he meani ng as defined above and Re is nethyl or benzyl. An- is preferably
a', Br_* or '03S-CH3. Further acrylate nononers are Ra 0 Ra N 11/0 C4H9 O
Me+ Exanplefredsionnoupdhaee thestopidersniia ReB. OI04R, Rettigviateprefgreedefdomla A, ' N -
O/ Si (OMBpBO and hbreNbréterrbd of formula A or B, wherein the substituents have the meanings as

defined before.

A preferred group of compounds are those of formula A, B or O, wherein

mis1,

R is hydrogen, C,-Cygalkyl which is uninterrupted or interrupted by one or more oxygen
atoms, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an aliphatic carboxylic acid
having 2 to 18 carbon atoms, of a cycloaliphatic carboxylic acid having 7 to 15 carbon atoms,
or an a,B-unsaturated carboxylic acid having 3 to 5 carbon atoms or of an aromatic
carboxylic acid having 7 to 15 carbon atoms;

pis 1;

R is C4-Cyoalkyl, Cs-Creycloalkyl, C;-Cgaralkyl, C2-Cygalkanoyl, Cs-Csalkenoy! or benzoyl;
Rz is Cy-Cysalkyi, Cs-Creycloalkyl, Co-Cgalkeny! unsubstituted or substituted by a cyano,
carbonyl or carbamide group, or is glycidyl, a group of the formula -CH,CH{OH)-Z or of the
formula -CO-Z or -CONH-Z wherein Z is hydrogen, methyl or phenyl.

Amongst the group of compounds of formula A, B or O those are more preferred, wherein
R is hydrogen, C:-C,galkyl, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an
aliphatic, carboxylic acid;

R, is C4-C1zalkyl, C;-Cgaralkyl, C.-Csalkanoyl, Ca-Csalkenoyl! or benzoyl;

Rz is Cy-C1galkyl, glycidyl, a group of the formula -CH,CH({OH)-Z or of the formula -CO-Z,
wherein Z is hydrogen, methyl or phenyl.

A further preference for this subgroup is that G¢ is hydrogen and Gs is hydrogen or C,-
Caalkyl, Gy and G3 are methyl and G and G, are ethyl or propyl or G, and G; are methy! and
G3 and G, are ethyl or propyl.

In addition for the compounds of formula A, B or O a preferred group X is selected from the
group consisting of -CH,-phenyl, CHsCH-phenyl, (CH3),C-phenyl, (Cs-Cgcycloalkyl),CCN,
(CH3)2CCN, -CH,CH=CH,, CHzCH-CH=CHj, (C+-C.,alkyl)CR-C(O)-phenyl, (C;-C,lalkyl-
CR20-C(0)-(C+-Cy)alkoxy, (Cy-Cy)alkyl-CRzo-C(O)-{C+-Ca)alkyl, (C-C.)alkyl-CRzo-C(O)-N-
di(C4-Cyalkyl, {C4-Cylalkyl-CRz-C(O)-NH(C,-Cy)alkyl, (C-C,)alkyl-CRy0-C(0)-NH,, wherein
Ra0 is hydrogen or (C4-C,)alkyl.



230CT2003 -21 or Preferably Ra is hydrogen or nmethyl, Rb is NH2, gycid§ ,
unsubstituted or with hydroxy substituted C - Cdal koxy, unsubstituted?30CT 2003
Cl- C4al kyl am no, di (C, - C4al kyl)am no, hydroxy- substituted C, -C4al kyl am no

or hydroxy-substituted di (Cl-C4al kyl )am no;and Z is oxygen. Particularly
preferred ethylenically unsaturated nononers are styrene, nethylacryl ate,
ethylacryl ate, butylacrylate, isobutylat®ylate, tert. butylacrylate, hyd
roxyet hyl acryl ate, hydroxypropylacryl ate, dinethylam noethyl acryl at e,
glycidylacrylates nethyl(neth)acrylate, ethyl (meth)acry late,

vl oxy pP BBy PARAE  SPouiet R AR RSt Ry ey Ry Brdrogen o

gl yci dyl (rram)m)(apamd @} &, methglrandad drd G eareattiy baGi ded Goatdwmethyl and Geand

di et hyl %m p Qtr *g -nmet hacryl am de. Preferably the i nitiator conpound is
present I'A Q unt of fromO0.01 nol-%to 30 nol-%, nore preferably in
an anmountm ief1 ﬁle#nytﬂmgemr(ﬂr@maibylb@amu@/ﬁ@u((ﬁm@{g)qﬂwﬁfaﬂdr ed i n an anount of

f 0. Sylae % Wh
rononer MG ek AIBCHSE fo G iR a6 o Rloa RN CHAREER, o "
wei ght ofCHiQfFGiﬂ»(Qh‘ra@H @trkﬁ:He(C thl@]ka!B@Rme(Qi@hpmds(éh-thaNéﬁlﬁwﬁ @s(Ca-
process f:o)ra kBRﬁR@r @ﬁ#@r‘cﬁ @@3%1-0& al%?&:' @qmg!ucﬁm%{b\] rl"PBlé@fcaaI‘R(}lpRi ymer

(bl ock or radi c

et hyl eni Saply"- gﬁw@é}m%@@mao@&éﬁy@@ﬁw(qamwweswm. ses

(co) pol ymeyik Aytdgeh BE(CODPaRYl, or nononers/ ol igomers in the presence of an
initiator conpound containing a structural elenent of fornula (I) under
reaction conditions capable of effecting scission of the O C bond to form
two freelffadi@aCalkylhsropgds paticulahberefegredapabl e of initiating

pol ynmeri zation. Preferably scission of the O C bond is effected by
ultrasonic treatnent, heating or exposure to electromagnetic radiation,
rangi ng ffFoin-G(Q)-(G:Ca)atiyk sC(NEE eHprotleCHMFG 1, Hivare padisularly pfeferhasl. O C bond
is effected by heating and takes place at a

A further subject of the invention is a polymerizable composition, comprising
a) at least one ethylenically unsaturated monomer or oligomer, and
b) a 1-alkoxy-polyalkyl-piperidine derivative containing a structural element of formula (1)

Gg G,
G, G, (1}, wherein
N
GZ | G4
\
X

G, Ga, Gj, G4 are independently C,-Cgalkyl with the proviso that at least one is not methyl or
Gy and G; or G, and Gg, or G; and G; and G; and G, together form a Cs-Cyzcycloalkyl group;
Gs, Gs independently are H, C-Cgalkyl, phenyl, naphthyl or a group COOC;-C,galkyl and

X represents a group having at least one carbon atom and is such that the free radical X«
derived from X is capable of initiating polymerization of ethylenically unsaturated monomers,
with the proviso that compounds A1 and A2 are excluded



tenperature of between 50C and 160C. 230CT2003 -22 The process nmay béd 3 0CT 2003
carried out in the presence of an organic solvent or in the presence of
water or in mxtures of organic solvents and water. Additional cosolvents
or surfactants, such as glycols or amoniumsalts of fatty acids, nay be
present. Other suitable cosolvents are _described hereinafter. Preferred
processes use as little solvents as po‘s'@bl e. In the reaction mxture it is
preferred to use nore than 30% by wei ght of nononer and initiator,
particularly preferably nore than 50% and nost preferrably nore than 80%
| f organic solyents are used, suitable solvents or m xtures of solvents are
typically purge | kanes (hexa hept ane, octane, isooctane), hydrocarbons
(benzene, QAT sgenat ed hydrocar bons (chl or obenzene),
al kanol s (pethgnol,| ethandl,” ef hyl ene glycol, ethylene glycol nonomethyl
ether), esters[(ethyl(Adgetate,]| propyl{A2butyl or hexyl acetate) and ethers
(di et hyl ether )™ yl et her7|®etby)ene gl ycol dinethyl ether), or m xtures
t hereof. The @ i2 i o] eactions can be supplenented with a
wat er - m sci bl'e.eér hydrophilisg_£€osol vent to hel p ensure that the reaction
m xture remai ns a honogeneous single phase throughout the nononer
conver si pBsini e C , as
ong as R (ONE bRl o pifer R Bl &P aRRLY BBkn B BV UBED
system wﬁ'ﬁ%FPFSP%%VHP%S'WB‘F'W't"&f"led?fe@fe"ﬁﬁ&se separation of the reactants or
pol ynmer products until after all polynerization reactions have been
conpl et exil. QBﬁirl?’q'E"le y c_osB’I vent s seful in the present invention may be
sel ect ed' YHGY g‘b 'sligalyoinsaiyratad manomer graligopier iy seleriedfrom the 8rovp” et her s,
gl Ycol hetdmsissing pyemplbhd.iplwe;s,ned\é, fhlﬂw[er’fbyr-bl.lqyiedé,rmy}@_ y Re, dubaﬁbtmebls_twﬁé,pl i dongs,
pol yet hyl en : ropylene gl.ycols,. am des. carbox c acids. an
ol ve Y b iageo 680 BRI IR h MR T AR A iR B balefp b
deri vat i (ebey))aeryiilr aniganthipdnidesd talkiylacryliceacics saits, tekylyatnylic estets, {roéthpcrylo-
cel | osol ye; ] ; : ike, as well as derivatives
Miftile<2 @i ragéﬂ;a%t hiﬂéé ’v]grl@?gegi'a% pr HW:dBH&péMéE.

t hereof and m xt ereor . eci i c ‘exanpl es Tnclude nethanol, ethanol,

Preferred ethylenically unsaturated monomers are ethylene, propylene, n-butylene, i-
butylene, isoprene, 1,3-butadiene, o-Cs-Cyzalkene, styrene, a-methyl styrene, p-methyl
styrene or a compound of formula CH»=C(R,)-(C=2)-R;, wherein R, is hydrogen or C;-
Caalkyl, Ry is NH,, O'(Me™), glycidyl, unsubstituted C,-C;galkoxy, C,-C goalkoxy interrupted by
at least one N and/or O atom, or hydroxy-substituted C;-Cgalkoxy, unsubstituted C;-
Cigalkylamino, di(C,-Csalkyl)amino, hydroxy-substituted C;-Cysalkylamino or hydroxy-
substituted di(C4-C,galkyl)amino, -O-CHz-CH-N(CHa), or -O-CHz-CH,-N*H(CH,); An’;

An'is a anion of a monovalent organic or inorganic acid;

Me is a monovalent metal atom or the ammonium ion.

Z is oxygen or sulfur.

Examples for R, as C,-Cigoalkoxy interrupted by at least one O atom are of formula

Ry

O
Ré/ O » wherein R is C;-Czsalkyl, pheny! or phenyl substituted by C;-

v

Cigalkyl, Rq is hydrogen or methyl and v is a number from 1 to 50. These monomers are for
example derived from non ionic surfactants by acrylation of the corresponding atkoxylated
alcohols or phenols. The repeating units may be derived from ethylene oxide, propylene
oxide or mixtures of both.



propanol , di oxane, ethylene glycol, propylene glycol, diethylene glygglQCT 9003
gl ycerol, dipropylene glycol, tetrahydrofuran, and other water-soluble or
wat er-m scible materials, and m xtures thereof. When m xtures of water and
wat er - sol ubl e or water-miscible organic liquids are selected as the

aqueous reaction nedia, the water to cosglvent weight ratio is typically in

the range of about 100:0 to about 10: 96° - The process is particularly
useful for the preparation of block copolyners. 2 3 O CT 2003 -23 Bl ock
copolynmers are, for exanple, block copolyners of polystyrene and

pol yacryl . ) rene-co-acryl ate) or ,

pol y(styfgﬁﬁ?ﬁ%?g’gﬁef@%?{%%éé?@’[;g%asme@ﬁéﬂ}’%i‘? é‘o{]g@]&[ﬁ qregévengal%\gi ves or as
conpatibilizers for polynmer blends or as pol yner toughening agents.

Pol y( et hyl net hacryl ate-co- acrylate) dikl ock copol ynmers or

pol y(net hyl agryl at e-co- acryl ate-co-net hggrylate) triblock copolyners) are
useful as di perﬁbng agents for coatin sysiene, -as pﬁaring addi tives
(e.g. rheo ) ag,erft\sgfonpatmﬁidri rs, Jif eacti ve NH-Luent s)AnQwhessn RaSi n

conponent tings(e f‘hﬁgh solid paings) Bl ock popol'yners of styrene,
(meth)acrylate®© and/ or acrylonitrile are uSeful for phastics, elastoners
and adhesives. Furthernore, block copolyners of this invention, wherein the
bl ocks abheRyahee hRiMESInda 3éfincdRIbOVE hRd A ds MethyPeY BdnzYDAANE preferabl§ arsef ul

in many ppli.ﬁ,Fa i?ﬂs as anphiphilic surfactants or dispersanFs for
preparin% h@b %§{h i form pol yner bl ends. The (co)polynmers of the present

i nvention nmay have a nunber average nol ecular weight from 1 000 to 400 000
g/ nmol, preferably from2 000 to 2 000 g/ ol and, nore preferably, from?2
000 to 200 000 g/nol. WWen produc in bul k, the nunber average nol ecul ar
wei ght may be up to 500 000 (w tH t hegsanme.m n¥ifom wei ghts as menti oned
above) . TFheherunbgate neorenage arel ecul méfﬁﬁ?\nny be determ ned by size

excl usi on chronmat ography (SEC), gel Aperneatian chromatography (GPC),
matri x assisted | aser desorption/ioﬁ?zation mass. spectronetry (MALDI - MB)

or, if the initiator carries a group which can be easily distinguished
fromthe nnqgner(s), by N spectroa&opy or other conventional nethods.

a a
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Examples for suitable monomers other than acrylates are N @) N




The polymers or copolymers of the present invention have preferably a 23 0CT 2003
pol ydi spersity of from 1.0 to 2, nore preferably of froml.1 to 1.9 and

nost preferably from1.2 to 1.8. Thus, the present invention also

enconpasses in the synthesis novel block, multi-block, star, gradient,

random hyperbranched and dendritic cqﬁ%{yners, as well as graft or

copol yners. The pol yners prepared by t present invention are useful for
foll ow ng applications: adhesives, detergents, dispersants, enulsifiers,
surfactants, defoaners, adhesion pro- noters, corrosion inhibitors,

viscosity inprovers, |ubricants, rheong%_nDdifiers, t hi ckeners,

crosslinkers, paper treatnments water tegdatnment, electronic materials,
pai nts, coat{hgs, photo- graphy, ink terials, inmaging nmaterials,
s,-@reser- vatives, biocide

, textiles, ceramcs and wood. 2
Betquse t{e prlesent rizaton is a "living"

; it can be rted an pped practically at will.
Furthernore, the polymer product retains the functional al koxyam ne group
allowing a continuation of the polynerization in a living matter. Thus, in
one enbodi nent of this invention,_ once the first nononmer is consuned in
the ini t PEafergBly\finds hydragerserapetiyls Be riiH:. gyeidvieynsubstititedor withAwdwayt o form a
second bh@gskieey e, IR trsubSIituERC,T\aiklahiing? diSRCQARYIRPINERYZY On st ep.

e OB 1 855k Bl it i B SPSeL DB G S e

Fur t her nBiissoxygience this is a radical polynmerization, blocks can be prepared

i N esseng] . i C rily restricted to preparing
bl ock copBtHEnEPreriie GhuoqBiy el FhRRple Ara B abls, Beiiad RS T om

t he | eastthylipanidte, betylanyigieeisobuiylaeniath, sart butyladndatepkydroxyettyldcryiatd, pol ymer

| nt er medhadrEyypdtiihcAate Sdifndy ERTFodtRy AL, B@Ei&ﬂﬁéﬂgﬁ?ést HathylFHetn)atylate,
pos&bletolgre are ‘a multi-block copolynmer~in | a polyacrylonitrile or
a pol y( ngKfmethiaaylaiecbyyigprthiacrpiate aydeekveliwiimethia@nate, st yr ene” or but adi ene
bl ock i Shﬁirb)@@&ﬂﬂrl(ﬁiéﬂ‘[)@éf?late@ﬁné@ylﬂﬁho&h&l(rh@!h&ﬁb’rﬁ?te% E@éiayi'(rﬁetn;acwlétlsé,ng

S O e

group r egéjrlylﬁ)gl rilé,oe{crélgrh%lepgeEhg%ry alngiz'!g tr)re crill;['neg‘luy?acmlnopropyl-metﬁggqsrlgnmtide.

super absor
materi al s

ciosneti cs air rPro

Preferably the initiator compound is present in an amount of from 0.01 mol-% to 30 mol-% ,
more preferably in an amount of from 0.1 mol-% to 20 moi-% and most preferred in an
amount of from 0.5 mol-% to 10 mol-% based on the monomer or monomer mixture.

When monomer mixtures are used mol% is calculated on the average molecular weight of
the mixture.

Another subject of the present invention is a process for preparing an oligomer, a
cooligomer, a polymer or a copolymer (block or random) by free radical polymerization of at
least one ethylenically unsaturated monomer or oligomer, which comprises (co)polymerizing
the monomer or monomers/oligomers in the presence of an initiator compound containing a
structural element of formula (1) under reaction conditions capable of effecting scission of the
O-C bond to form two free radicals, the radical X being capable of initiating polymerization.

Preferably scission of the O-C bond is effected by ultrasonic treatment, heating or exposure
to electromagnetic radiation, ranging from y to microwaves.

More preferably the scission of the O-C bond is effected by heating and takes place at a
temperature of between 50°C and 160°C.



bl ock copol yner. One can sinply add successive nononers to form sucggs@wyam
bl ocks. A plurality of specifically designed polyners and copol yners are
accessi ble by the present invention, such as star and graft (co)polyners
as described, inter alia, by C. J. Hawker in Angew. Chem e, 1995, 107,
pages 1623-1627, dendriners as described by K Mtyaszewski et al. in
Macr nol ecul es 1996, Vol 29, No. 12, pag§§‘4167-4171, graft (co)polyners as
described by C. J. Hawker et al. in Macronol. Chem Phys. 198,
155-166(1997), random copolyners as described by C. J. Hawker in
Macr onol ecul es 1996, 29, 2686-2688, or diblock and triblock copolyners as
described by N. A Listigovers in Macronol ecul es 1996, 29, 8992-8993. A
further Shepamessiaye qareecbodt in thegesemce iof am opgEinicresiveat omihitlypreisendeanti ng

attached I ; POt - : ' rQup
or for mul 3.7 FAPa e gl sGhefio i il Aatod Eogh i orHRanE, fic
are as d&$ plyeelsapavumorium spiispifakly acids nmncbapesentdeder Butablgpeervbssts arae

conpoundge&frint8heidgeifelt) My be prepared fromthe correspondi ng nitroxides,

which are therefore internediates for the conmpounds of fornula (1).
Therefore still another subject of the present inventionis a

1- oxy- poPydbkyd pRicpssdsdiseans IR sonaints/as Seuaibhd, M e rdadtiohUsikiré iShrefeprt of

formula (|1 N in a R, G3, .are independently C, -C6al kyl
-t he R P2t AR A0 Y wlight o aasomat s ufHigh PRRCOIELY BP0

A, or Ghl%rhd@ostmiieieBablpanded thamggfiher form a C5- Cl2cycl oal kyl group; Gbi
Gb i ndependently are H, C, -C, 8al kyl, phenyl, naphthyl or a group

COCC, -C, eal kyl, with the proviso that conpounds Bl, B2 and B3 are excl uded
(B3) if organic solvents are used, suitable solvents or mixtures of solvents are typically pure

alkanes (hexane, heptane, octane, isooctane), hydrocarbons {benzene, toluene, xylene),
halogenated hydrocarbons (chlorobenzene), alkanols (methanol, ethanol, ethylene glycol,
ethylene glycol monomethyl ether), esters (ethyl acetate, propyl, buty! or hexyl acetate) and
ethers (diethyl ether, dibutyl ether, ethylene glycol dimethyl ether), or mixtures thereof.

The agueous polymerization reactions can be supplemented with a water-miscible or
hydrophilic cosolvent to help ensure that the reaction mixture remains a homogeneous single
phase throughout the monomer conversion. Any water-soluble or water-miscible cosolvent
may be used, as long as the aqueous solvent medium is effective in providing a solvent
system which prevents precipitation or phase separation of the reactants or polymer
products untit after all polymerization reactions have been completed. Exemplary cosolvents
useful in the present invention may be selected from the group consisting of aliphatic
alcohols, glycols, ethers, glycol ethers, pyrrolidines, N-alkyl pyrrolidinones, N-alkyl
pyrrolidones, polyethylene glycols, polypropylene glycols, amides, carboxylic acids and salis
thereof, esters, organosulfides, sulfoxides, sulfones, alcohol derivatives, hydroxyether
derivatives such as butyl carbitol or cellosolve, amino alcohols, ketones, and the like, as well
as derivatives thereof and mixtures thereof. Specific examples include methanol, ethanol,
propanol, dioxane, ethylene glycol, propylene glycol, diethylene glycol, glycerol, dipropylene
glycol, tetrahydrofuran, and other water-soluble or water-miscible materials, and mixtures
thereof. When mixtures of water and water-soluble or water-miscible organic liquids are
selected as the aqueous reaction media, the water to cosolvent weight ratio is typically in the
range of about 100:0 to about 10:90.

The process is particularly useful for the preparation of block copolymers.



2 3 OCT 7003 -26 Definitions for the substituents as well as their 230CT 2003
preferences have already been given. They apply also for the conpounds of
formula (I1li). In particular the corresponding formulas (A to (S) and

their preferred nmeanings are also preferred for the respective N-oxyls.

Al so subject of the present invention is a polynerizable conposition,
conprising a) at |east one ethylenlca1? unsat ur ated nononer or oligoner,

and b) a compound of forrmula (I1) and c¢c) a radical iniator X capable of
initiating polymerization of ethylenically unsaturated nmononers. The

R e e o R R g
met hods palw(sheergppd-rontlate) or gely@takbnanadaonyiate-thetysane) c'Ehe@fare asefolhias X. may
be a bis; ; ' I.de.. . Pref t he
source 0153l aﬁ%&l\f&ga@ %;%gmpat'tgﬁf%%gEBI?@FS%IEM% ?’gﬁ%rﬁ& to'idr%nﬁ{ eV%S(Z met hyl -
but yr oni Pelv(rasthylmethacadaigiost acmiatﬁ)mﬂooylomplwgrﬁ armolyémethylacrylate-co-

2,2' -azobig %-B@Hmaenﬁméy ﬁlbra%k BYpAH 81'(8? a,%rusum Bg}impémnﬁaﬁ%%qbﬁéo]anng

- cycl ohexanecar bonitri -azo sobut yram e? di"h
pheny!| az8YS$eme A5ra2H)9 anIH\gqsr{g,gy{[@ngg@@j pgente compatibilizers, réactive diluents) or

gl rZTEt géll)agre?sm édrﬁ;&br@ni%%ﬂﬁgﬁ(}@ane h 66IRS W?@@%odﬁéymﬁwb%t?@nb“ le,

> 5 asobnehficyas rdRy e P@&%af il S, S Ter8 S BORBRV Sl or i de,
g g _azobl s(2_am di n?propan?) b free lr)ase or hhlydr'f)chl orlrde

2.2 azobrgridts. B Sppoymer R B Fo DA BB BRR BB e
e. Pref e mosdmees X Riwspeladmbyamep eareiseisis inananyaanpligationy @k @mpéphdicsul phonyl|

er oxi de decanoat e, t-butyl
per ox! Qesutdidon ap ?*Qﬁ’éfﬁ*ﬂ Aofrcleb Al AR dhitohn BEWmeP EloRAS: u

bi s( 2, 4- dNe MOPAWBRASES f)eplyﬁéwtdyenmn %'éhbﬁ‘éﬁléw er ayarage molgcular waieh!
per oxi defroi PG6EIRAI0 TVR' ol %ref%b@lﬂdﬁyb 09@ KOZ$EE00 §infol GAd,TREMRYIroRAMY | )

pe[)lcj;“y?eggwdiz&gf chfg_l 421%@9 W d I‘(I)e)l(’ll ;gjrgduced in lethg%L%)k(alep gvergéeb%rélzecmar BIBIQ%XI de,

may be up to 500 000 (W|th the same minimum weights as mentioned above). The number
average molecular weight may be determined by size exclusion chromatography (SEC), gel
permeation chromatography (GPC), matrix assisted laser desorption/ionization mass
spectrometry (MALDI-MS) or, if the initiator carries a group which can be easily distinguished
from the monomer(s), by NMR spectroscopy or other conventional methods.

The polymers or copolymers of the present invention have preferably a polydispersity of from
1.0 to 2, more preferably of from 1.1 to 1.9 and most preferably from 1.2 to 1.8.

Thus, the present invention also encompasses in the synthesis novel block, multi-block, star,
gradient, random, hyperbranched and dendritic copolymers, as well as graft or copolymers. ;

The polymers prepared by the present invention are useful for following applications:

adhesives, detergents, dispersants, emulsifiers, surfactants, defoamers, adhesion pro-
moters, corrosion inhibitors, viscosity improvers, lubricants, rheology modifiers, thickeners,
crosslinkers, paper treatment, water treatment, electronic materials, paints, coatings, photo-
graphy, ink matenials, imaging materials, superabsorbants, cosmetics, hair products, preser-

vatives, biocide materials or modifiers for asphalt, leather, textiles, ceramics and wood.



bi s- (4-chl orobenzoyl ) - peroxi de, t-butyl perisobutyrate, t-butyl 230CT n3
permal ei nate, 1,1-bis(t- butyl peroxy)3,5,5-trinethylcycl ohexane,

1, 1- bi s(t-butyl peroxy)cycl ohexane, t-butyl peroxy isopropyl carbonate,
t-butyl perisononaoate, 2,5-dinethyl hexane 2, 5-di benzoate, t-butyl
peracetate, t-amyl perbenzoate, t-butyl perbenzoate, 2,2-bis

(t-butyl peroxy) butane, 2,2 bis (t-but@fperoxy) propane, dicunyl peroxide,
2, 5-di met hyl hexane- 2, 5-di -t - butyl peroxi de, 3-t- butyl peroxy

3- phenyl pht hal i de, di-t-anyl peroxide, a, a' -bis(t-butyl peroxy isopropyl)
benzene, = 3,5-bis (t-butylperoxy)3,5-dinethyl 1,2-dioxolane, di-t- butgl

per oxi de BegausednepiesenhedlyRarizesdyosagang” pofymerization. it can e sipdedandgiopped

3, 3, 6, 6, BrRtibanaT®iN¥Furtherfdte Ik PbiyARX Bradyiel reRM¥ARE furittio®d ah@Rgamine group
hydr oper OE(:) de, pinane ,h\nldr er oxi de, .dij sorgr.r(t)é)%l Reni_ene. iment of
mono- a- hiftPUpe Adentiatation sh g P FRLien by ylving matigr, THYS. N 9P, BLPRYIMER O rhese
corrgoundswliﬁrrﬁemm‘?mn@é Ehle!ftrstaly@'idnadfvliecoﬂsﬁrrmﬁmtﬁehaiﬂalcpm@nnadircgadter;asrmnd s
used, a mixture of substityti atte i S t . ; source
3 ot ef e iaspyen o8 i e AR rrfe SR ity 2 1% SR pouel dRER= 510l ¢
pr ef er r ede¢andgrolameization stepr Bimeretote ivid posible REanplouvaddiipnabpelypedtationed i n

an anouni - Of =9 zﬁﬁ{g_ mer or nononer
m xture. W}IRgﬁen%%rﬁg]o?g@fa{?ﬁg{no‘;nh@eg(g)d@?é?p/ﬁ.srgur ceb@gk E:ﬁgol%mggnr%bqnd of fornul ae
|1 may bé&ufthesmore1gnaecthisio a radigal eplymesizgtian, blecks ean e Brepatgsldn gesantially any

pref er abloyydy @R i rfot %@c%s%rilgﬁé%tﬂ:te@'ﬂ?ﬁﬂ%ﬁéri@lﬁb@@éo&iyrﬁé?@vdﬁb%’sﬁetsehlﬁ\é/rﬂiat ion

is a process for preparin goner, a. cooligoner, a pol r or a

copol ynePolResigivg Stensnes Mpwiitem thedeasd glabiized Bplymser m%{meawt%&g? m3sbast one
eL hyl eni @ﬁibﬁl&?é @a@?wf ﬁ{t@fhelam@,@ta_bﬁ ek iisglﬂg?t‘é?e mbaﬁ:g&ggwimm. srungs et } ng the
above co oSl t1ron (0] ea 0 ctinic radl Il On. I,Nl.JJ ons a I er ences
for the. VRSSBIES Bperd 3 qutbbiofE sestparday Msbatpobar St O 3 ROV ct 1

t he i nit iaatytate blvak Guprdparedifiest, thpp byshaksoof butadiées bibbtieis Atabhetthsraé, andeo

i nventi on including the preferences. The initiators containing a
structurdl” el enent of fornula I may be prepared by known

Furthermore, there is no linking group required for joining the different blocks of the present
block copolymer. One can simply add successive monomers to form successive blocks.

A plurality of specifically designed polymers and copolymers are accessible by the present
invention, such as star and graft (co)polymers as described, inter alia, by C. J. Hawker in
Angew. Chemie, 1995, 107, pages 1623-1627, dendrimers as described by K. Matyaszewski
et al. in Macrmolecules 1996, Vol 29, No. 12, pages 4167-4171, graft (co)polymers as
described by C. J. Hawker et al. in Macromol. Chem. Phys. 198, 155-166(1997), random
copolymers as described by C. J. Hawker in Macromolecules 1996, 29, 2686-2688, or
diblock and triblock copolymers as described by N. A, Listigovers in Macromolecules 1998,
29, 8992-8993.

A further subject of the present invention is a polymer or oligomer, having attached at least
one initiator group -X and at least one oxyamine group of formula (la)



methods. DE 26 21 841, US 4' 131' 599 and DE 26 30 798 for exanpl e descridie! 2003
the preparation of 2,6- diethyl-2,3,6-trinethyl-4-oxopiperidine and

2, 6-di propyl - 3-ethyl -2, 6-di nethyl - 4-oxo-pi peridine, which are

internedi ates for the corresponding 1- oxo conpounds. . Another nethod for

t he preparation of 2,2-dinethy|-6,6-dig% yl - 4- oxopi peridine is described

by F. Asinger, M Thiel, H Baltz, MnatsShefte fir Chem e 88, 464 (1957) or
by J. Bobbittt et al. in J. Og. Chem 58, 4837 (1993). 230CT2003 -28 The
oxi dation of the piperidine conpound to 1-oxo-piperidine derivatives is

well known in the art and for exanple described by L.B. Vol odarsky, V. A
Rezni kov, V.I\ Ovcharenko in Synthetic Chem stry of Stable Nitroxides, CRC
Press, Boca Rabton 19 The nitroxides are then transformed into the NOR

conpounds (I') or formulae (A) to (S) respectively, according to
standard £s for suitable reactions are described in T.J.
Connol ly, MV N. (htvaereinGC.G:S6ai QnGis:anfidis are @s defigey aboge9
(1996), I. Li, B.A |Howell et al.: Polym Prepr. 36, 469 (1996), K

Mat yj aszewskiz: G, Symp. 111, 47-61 (1996), P. Stipa, L. Geci, P.
Carloni, E Polym Deg. Stab. 55, 323 (1997), Said CQul ad

Hammouch, J%: M ¢at al a.8: Macr onol . Rapi d Commun. 17, 149-154 (1996),

Wal chuk et al.: Polynmer Preprints 39, 296 (1998) or Tan Ren, You-Cheng Liu,
Q ng- Xi ang GQuo.: Bull. Chem Soc. Jpn. 69, 2935 (1996). The conpounds
containing a structural elenment of formula (1) are useful conpounds for the
pr epar at @; i } pol ynmers or copol yners. Hence a
further g%;ngélte%g;tﬁgfqﬁﬁgﬁ %%%ﬁ%?%ﬁ%?é%t here use as initiators for the

pal yneri zation of ethylenically unsaturated nononers. The foll ow ng

exanpl esThk bb‘l‘&ﬁélﬁd@ dt fgrmiuly @) vhapBe predhrdd fefa il carrespbndiogrpiveridss, 2vtterdaret hy |

i i: 3,6-t {l'ierpafg;[e |Xge-rrﬁé8|§t%§ifgrel% %E%Soﬁnrh% o TOGan%iap(Ji)(.)pyl -3-ethyl -2, 6-dimethyl

Therefore still another subject of the present invention is a 1-oxy-polyalkyl-piperidine
derivative containing a structural element of formula (!1)

G Gs (i), wherein

Gi, Gz, G, G, are independently C,-Cgalkyl with the proviso that at least one is not methyl or
G, and G, or G; and G, or G, and G, and G; and G, together form a Cs-Cq.cycloalkyl group;
Gs, G independently are H, C,-Cgalkyl, phenyl, naphthyl or a group COOC;-Cgalkyl, with
the proviso that compounds B1, B2 and B3 are excluded



oxo- pi peri dine are prepared according to exanple 1 and 2 of DE 26 2438k% 2003
Exanple 1: 2,6-diethyl-2,3,6-trinethyl-4-hydroxypiperidine To a sol ution of
11 8.2g (0.6nol) 2,6-diethyl-2,3,6-trinmethyl-4-oxopiperidine in 1000m

et hanol 18.2g (0.4 not) sodi um borohydride are added in portions and the
tenperature is kept below 30 C Subsequently the solution is stirred for 2
hours at 50C. Ethanol is distilled off ;2600 Ml water are added to the

resi due which is subsequently extract ed several times with CH2CI 2. The
extract is dried over Na2SO4 and the solution is filtered. After renoving
the solvent 11 79 2,6-dieth 36tr|rrethl-4 eridin are
bt ai ned BRINJiEN (e asiiieats ssnblasdinal PiaeyCre v AUgBaY Baer GreTids NG
C 72, 31%apblyla?s51VaheNompdids Epfdﬂﬂula‘ﬂl} Ilpatid@artthd 2orfdspitndig Gordvlles (B sopl e

g S?)' St ?gﬁ B%IC! @gil’-f)éeqetseq_net h é%?%&ﬁg{% gfe\fgrr&defror enI%S[;LEC Vg}\l oxyg:T 2003 -29 To

hyl -2, 3, 6-tri net hyl - 4- hydr oxypi peri di ne of exanple 1 in 120 m

L Iy e N S oo op o oMrbing i se
added undymat saetroriegihyieninally uhshbieated sronomer OI’ITHQOM angl br own sol ution is

stirred (By%rcom;%hd 3 forrmgm (nﬁ&m%)aé r%%afii'ﬁﬁat&@@ éﬂpabwrmanng IQQtlonT he
solution is neutralized alng several times with 1 N Na and

finally okietylenicedy P”Sﬁi@fa NeMIMErS. evaporated and 27. 0g (97%
2,6-diethyl-2,3,6-trinethyl-4- hydroxypiperidine | -oxyl are obtained as red

6. 406 FollIATOLigh oF Gygenterdd st K I CB80REcEk g mgh Hoob Wl hdmede ™

2, 6- di et hydr RgdhiscHeniGrrinfiy] Val- DA, pages d0n@7] Tieegel methods can be applied in
'6- dleth ri met hyl - 4- oxopi peridine is prepared in analogy to

2,
exarrpl e egﬁraégpgpé ng 16g (0.08 nol)
2,6-diethyl-2,3,6-trinmethyl -4-oxopiperidine with mchlor-perbenzoic acid. 1

Qg 2,6- dTH:‘etngulrceQGf:’ra&céli‘, iTRhdbe 4 bR¥HRI R/Poth#8 pe klcrg%Mb o@é% Qlkbrpéidiﬂﬁ as red
liq |d El emental anal ysis cadl cul ated for C12|-|22 9% H 10.44% N
6.6

u
0% Found: C
Preferably, the source of radicals Xe is 2,2'-azobisisobutyronitrile, 2,2'-azobis(2-methyl-

butyronitrile), 2,2’-azobis(2,4-dimethylvaleronitrile), 2,2’-azobis(4-methoxy-2,4-dimethylvale-
ronitrile), 1,1’-azobis(1-cyclohexanecarbonitrile), 2,2 -azobis{isobutyramide) dihydrate, 2-
phenylazo-2,4-dimethyl-4-methoxyvaleronitrile, direthyl-2,2'-azobisisobutyrate, 2-
(carbamoylazo)isobutyronitrile, 2,2°-azobis(2,4,4-trimethylpentane), 2,2'-azobis(2-
methylpropane), 2,2’-azobis(N,N’-dimethyleneisobutyramidine), free base or hydrochloride,
2,2’-azobis(2-amidinopropane), free base or hydrochloride, 2,2'-azobis{2-methyl-N-[1,1-
bis(hydroxymethyl)ethyllpropionamide} or 2,2"-azobis{2-methyl-N-[1,1-bis(hydroxymethyl)-2-
hydroxyethyljpropionamide.

Preferred peroxides and hydroperoxides are acety! cyclohexane sulphonyl! peroxide,
diisopropyl peroxy dicarbonate, t-amyl perneodecanoate, t-butyl pernecdecanoate, t-butyl
perpivalate, t-amylperpivalate, bis(2,4-dichiorobenzoyl)peroxide, diisononanoyl peroxide,
didecanoyl peroxide, dioctanoyl peroxide, dilauroyl peroxide, bis (2-methylbenzoyl) peroxide,
disuccinic acid peroxide, diacetyl peroxide, dibenzoyl peroxide, t-butyl per 2-ethylhexanoate,
bis-(4-chiorobenzoyl)-peroxide, t-butyl perisobutyrate, t-butyl permaleinate, 1,1-bis(t-
butylperoxy)3,5,5-trimethylcyciohexane, 1,1-bis(t-butylperoxy)cyclohexane, t-butyl peroxy
isopropy! carbonate, t-butyl perisononaoate, 2,5-dimethylhexane 2,5-dibenzoate, t-butyl
peracetate, t-amyl perbenzoate, t-butyl perbenzoate, 2,2-bis (t-butylperoxy) butane, 2,2 bis
(t-butylperoxy) propane, dicumyl peroxide, 2,5-dimethylhexane-2,5-di-t-butylperoxide, 3-t-
butylperoxy 3-phenylphthalide, di-t-amyl peroxide, o, o-bis(t-butylperoxy isopropyl} benzene,
3,5-bis (t-butylperoxy)3,5-dimethyl 1,2-dioxolane, di-t-butyl peroxide, 2,5-dimethylhexyne-



2 30CT 2003

68.00% H 10.42% N 6,61% Exanple 4:
2,6-diethyl-2,3,6-trimnmethyl-4-propyl oxypi peridi ne-1-oxyl In a 200 m three
neck bottle 25.6qg (0.12 nol) 2,6-diethyl-2,3,6-trinethyl-4-hydroxy-

pi peri di ne-1-oxyl, 16g (0.4 nol) sodi um hydroxi de, 3.86g (0.012 nol)
tetrabutyl -ammoni um brom de, 169 mat§g7@nd 30nmL tol uene are added. The
clear emulsion is heated up to 60C an'within 1 h 22.1g (0.18 nol)

propyl brom de are dropw se added under stirring. The tenperature is

mai ntai ned for 12 h under stirring. The reaction m xture is cooled to room

temerabfﬁ-&at-&%?g\%&iﬁédﬁg%ﬁ% b%e§§rﬂ§@$%§,4, -ﬁ-,-nla&@a SABhsnd RaRenthanyashed
neutral W th wafer and 'driéd over Na2SO4. e organic solvent is
evapor al¥@roRp@xideepinase Rydroperoypedispriapylprzene MoRerr NYBPRAAXde CUTENEg0y

2, 6- di ebhyloproRide-drtlouRA h?/dmggrg;ig@yl oxy- pi peridine-1-oxyl are obtained as
red liquid. Elenmental analysis calculated for CI15H30N®2: C 70,27% H
11.79% N 5.46% Found: C 70,26% H 11.90% N 5.34% Exanple 5:

2, 6- di pTapYd cémpbilints-ate Coftirivedifly availabiy/pi peri di ne- 1-oxyl The title conpound
is prepared in analogy to exanple 2. 5g (0.021 nol) 2, 6-Di propyl-2-ethyl -

2, 6-di net hyl - 4- oxopi peri dine are oxidized with mchlor-perbenzoic acid.

5. 59 2, G-rdorertbay bre radbtdh gburde G-ubiedpd mgtturé-ob syipstinaion ghatiernk ioadythinable. obt ai ned
as red liquid. Elenmental analysis calculated for CI5H30N®2: C 70,27% H

11. 79% 5.46% Found: 72.31% H 11. 02% 5.07% 2 2 -30 Bsp.
5" 1. BelDgradEa SRR S PrRJera8Y sreseht My obp B mar SR, e

r eia;:t or nsarg pedfeged By arcamndu tof nﬁmrﬁmtnml-l%emd mgs%la'rﬁl mtstltpméfega&;n &n 4? (0.02
mol ) 2,6- diethyl-2, 3 6-frinethyl-4-oxypiperidine-1-oxyl and.12 79 (0.087
1)+ BT B Pk tadauno- haSed B BB meaeen Mg RA ifte o £ ogon
and subsequently irradiated with a mercury inmersion |anp under nitrogen
at 20-25C. After .8 t he ,solution is col orles The reaction ] reis

e oncont e SRR R tedarBaooHicS n becruapung S DRI ak ke Bartlih 8

(si l'i cagelt, preferably from 1:5 to 5:1 and more preferably from 1:2 to 2:1.

Still another subject of the present invention is a process for preparing an oligomer, a
cooligomer, a polymer or a copolymer (block or random) by free radical polymerization of at
least one ethylenically unsaturated monomer/oligomer, which comprises subjecting the
above composition to heat or actinic radiation.

Definitions and preferences for the various substituents have already been mentioned with
respect to the initiator compounds. They apply also for the other subjects of the invention
including the preferences.

The initiators containing a structural element of formula | may be prepared by known
methods.

DE 26 21 841, US 4'131°599 and DE 26 30 798 for example describe the preparation of 2,6-
diethyl-2,3,6-trimethyl-4-oxopiperidine and 2,6-dipropyl-3-ethyl-2,6-dimethyl-4-oxo-piperidine,
which are intermediates for the corresponding 1-oxo compounds. .

Another method for the preparation of 2,2-dimethyl-6,6-dialkyl-4-oxopiperidine is described
by F. Asinger, M. Thiel, H. Baitz, Monatshefte fiir Chemie 88, 464 (1957) or by J. Bobbittt et
al. in J. Org. Chem. £8, 4837 (1993).



hexane-et hyl acetate (9:1)). 4.8 g (77% 1 -benzyl oxy- 73007 2008
2,6-diethyl-2,3,6-trinmethyl-4- oxypiperidine are isolated as yell ow sh

| iquid. Elenental analysis calculated for CIOH29NO2: C 75,20% H 9.63% N
4.61 % Found: C 75.53% H 9.60% N 4.59% Exanple

7:1-(1- phenyl et hoxy) - 2, 6-di et hyl - 2, 3, 6- t ri net hyl - 4- hydr oxypi pe ridine (No.
102) The title conpound IS prepared |r?aanalogy to exanple 6. 8.5g (0.04
nol) 2,6-diethyl-2,3,6- trinmethyl-4-hydroxypiperidine-1-oxyl are reacted
with t- butylperoxide i n ethyl benzene. 10.5g (82 %

1- (1-ph -2 6 W52 t thyl - 4- hyd
ot ai hed e IHEEL FebiP Bt alndip a1k e Y R el B fiance
C 75. 43%t BaLr 8834npIRl des@iind byduBdvoladargly, 5494 ReiziRovs 8% Ohciard i inExanpl e

5 1 (1. PO IR ofedhe b dec o FIGBE! s gt 9By} oxypLper di e (Ko

103) Th e co ared’ I'n an € 6. 5.63g (0.022
ol ) 2, 6-diethyl - 2 3, 6- trlnethyl -4- oxypropylplperldlne 1-oxyl are reacted

witht- b‘FHé’ﬁlf?@fl@é%J Qr% théh ﬁéﬂ@(&rﬁf’e@ﬁ%%e RoR Qom;QJu?ads/‘)of formUh (R I?&H%'Ia%t (*Azxy)

-2, 6-di eth -trinethyl-4-hyd roxy Ee ridi ne areotaln
yel | owi JR ¢ ﬁY@ﬁP%F“VEXa%‘fﬂO@'@Q ) standard metho s. Examples for suitable reactions are

t1 E | but ydexxhibed i6-T. e::dambnyz NBVGBambwem hwbhit, Q@mo@%nbl -dien @ eftNg7 2413%) The

itle co n i n exa e

2, 6-di et‘ﬁgﬁ%ﬂé@gﬁ el sty 7O 8’%’@5— GPBarY Qﬁ)ﬁ@@aty@%p% éa“fﬁa? k0. 015

mol ) 2, 2Syreg.adil s¢26m¢1996), FprS:!ipanE)Grear €. Cafgaiicl. DamahhyPdenzBeg. Stdb. 559

1-t- but 6 r t

el | ow S1E1 el Seeoti peminatichy TR iz MR e kBl ey flp. 185788,

11 60% (N986)2wﬁicmbwtcal Bolymer Pesxrints 39, 26894 999) 5r 189FRep30TFLHeas L®1Qing-

Exanpl e %8hg Guo.: Bull, Chem, Soc. J 69,2

1-(1- pheny?et ngy)u 2, ergl p?copg)/rl} 9 5‘1936% di nmet hyI 4- oxypi peri di ne
The compounds containing a structural element of formula (1) are useful compounds for the
preparation of oligomers, cooligomers, polymers or copolymers. Hence a further subject of
the invention is there use as initiators for the polymerization of ethylenically unsaturated
monomers.

The following examples illustrate the invention.

A) Preparation of Compounds

2,6-diethyl-2,3,6-trimethyl-4-oxopiperidine and 2,6-dipropyl-3-ethyl-2,6-dimethyi-4-
oxo-piperidine are prepared according to example 1 and 2 of DE 26 21 841.

Example 1: 2,6-diethyl-2,3,6-trimethyl-4-hydroxypiperidine

To a solution of 118.2g (0.6mol) 2,6-diethyl-2,3,6-trimethyl-4-oxopiperidine in 1000m! ethanol
18.2g (0.4 mol) sodium borohydride are added in portions and the temperature is kept below
30 °C. Subsequently the solution is stirred for 2 hours at 50°C. Ethanaol is distilled off, 500 ml
water are added to the residue which is subsequently extracted several times with CH,Cl,.
The extract is dried over Na>SO, and the solution is filtered. After removing the solvent 116g
(97 %) 2,6-diethyl-2,3,6-trimethyl-4-hydroxypiperidin are obtained as yellowish liquid.
Elemental analysis calculated for C12H2sNO: C 72,31%; H 12.64%; N 7.03%. Found: C
71.44%; H12.71%; N 6.87%.

Example 2: 2,6-diethyl-2,3,6-trimethyl-4-hydroxypiperidine-1-oxyl



(No. 105) The title compound is prepared in anal ogy to exanple 6. 5.@@30CT2W3
(0.021 nol) 2,6-D propyl-2- ethyl-2,6-dinethyl -4-oxopi peridine-1-oxyl and
t-butyl peroxide are reacted in ethylbenzene. 3.4g (49 %

1- (1- phenyl et hoxy) - 2, 6- di propyl - 2- et hyl - 2, 6- di net hyl - 4- oxypi peri di ne are
obt ai ned as yellomnsh l'i quid. EIenentaI%$nalysis cal cul ated for C23H37NC2:

C 76.83% H 10.37% N 3.90% Found: C 51% H 10.49% N 3.10% Exanple
11: 1-(1-phenyl et hoxy) -2, 6-di propyl - 2-et hyl - 2, 6-di net hyl - 4- hydr oxy-
pi peridine Nr.106) The title conpound is prepared in analogy to exanple 1.

3.1 g (070Q oﬂgloé 0126% {9113 goly 2.6:died-2, 3. E-trimethyiA-hydrowypiperidine of example 1

phenyl et hoxy Ine 1sre
wi th sodinutd® r[jbtptmrwfcpfg@np@ :ig:dqrt@n(ﬂf a splugiog o( @35%0 22 mol) m-chlor-perbenzoic

1- (1- phepy Bgﬁdmm)zaé nﬁ'té’t'ré?{y@%fnljrang f&@%bw@ cf@f'stnmﬁ VJ‘MW??KM% geridine

are obtai ne | owi sh nta ana ysi s cal Cul ated for
C23H39N09: € 6. f&é% b'lquot}'?'% 'q\ﬁtgregmﬁr piglRY roem tersp@rg%e #nd §0Q mhexang, 18%
gxgmél te ars adaea Phd f.duminhyhe@n@izbabgé @hélﬁfﬁg &bviaea) fithe8 with(1ON INarmioa anﬁi f.c?an;{
r| e oxopi peridin |nyrae

and’ 1" WReRter, Taosaeri P Bl ke g 728 4 Pl de e R
Subsequehyd!ryxgmipazddietl oxnabre muédi a@fecﬁl{hu@j KOH di ssol ved in 30.n vvat er are
added. 3 stilled off i 4 of ~wat er
are addeghc"gecﬁ{fl (3/3' a By % S ?39?‘%\{& 9@25%5%31 ﬁ.ﬁgg ’{’dﬁeqs??? 'fm% 4 Ce
sat ur at ea7\7lD‘t/ohHsUI 420 126@B%Nd extracted with nmethyl-tert.-butylether. From
the extracts 6 g (19% 2,2,6-trinmethyl-6-ethyl-piperidin are isol ated by
fractionated distillation. A colorless liquid is obtained with a b. p. of
7&3 88 Example Jhar . 2,5gieliml-2 Bifcirimethgl-gexypipegdines1-exyuxcH2) , 1.14 s

) 1pk. cﬁelﬁ 35 6- tﬂim@@yﬂ—@%@bendﬂﬁ@@ ptrepaG&! BarkrRfyRb @xaﬂrﬁple 2 b_/y oxudlz:n%

TrlmeE ne-|-oxyl To a solutjon é
m)l ) 2,269 Q‘?@r@t"ﬁﬁe é'e@ﬁrh%afp rﬁaiha&*‘r@wpwez@nwthﬁ ﬁ%HbPerbB"@FQ ci 109

2,6-diethyl-2,3,6-trimethyi-4-oxypiperidine-1-oxyl are obtained as red liquid.
Elemental analysis calculated for C;:Hz,NQ,: C 67.89%; H 10.44%; N 6.60%. Found: C
68.00%; H 10.42%; N 6.61%.

Example 4: 2,6-diethyl-2,3,6-trimethyl-4-propyloxypiperidine-1-oxyl

In a 200 ml three neck bottle 25.6g (0.12 mol) 2,6-diethyl-2,3,6-trimethyl-4-hydroxy-
piperidine-1-oxyl, 16g (0.4 mol) sodium hydroxide, 3.86g (0.012 mol) tetrabutyl-ammonium-
bromide, 16g water and 30ml toluene are added. The clear emulsion is heated up to 60°C
and within 1 h 22.1g (0.18 mol} propylbromide are dropwise added under stirring. The
temperature is maintained for 12 h under stirring. The reaction mixture is cooled to room
temperature, the water phase is separated and the organic phase is washed neutral with
water and dried over Na,SO;. The organic solvent is evaporated and the residue is distilled
over a short column. 21g (68%) 2,6-diethyl-2,3,6-trimethyl-4-propyloxy-piperidine-1-oxyl are
obtained as red liquid.

Elemental analysis calculated for CisHagNO;: C 70,27%; H 11.79%; N 5.46%. Found: C
70,26%; H 11.80%; N 5.34%.

Example 5: 2,6-dipropyl-2-ethyl-2,6-dimethyi-4-oxypiperidine-1-oxyl

The title compound is prepared in analogy to example 2. 5g (0.021 mol) 2,6-Dipropyl-2-ethyl-
2,6-dimethyl-4-oxopiperidine are oxidized with m-chlor-perbenzoic acid. 5.5g 2,6-dipropyl-2-
ethyl-2,6-dimethyl-4-oxypiperidine-1-oxyl are obtained as red liquid.

Elemental analysis calculated for CysH3oNO,: C 70,27%; H 11.79%; N 5.46%. Found: C
72.31%; H 11.02%; N 5.07%.



sodi um wol framate and 10 ml of 30% hydrogen peroxi de are added. The %SXQQIF?QM
Is stirred for 23 h at roomtenperature, diluted wth a saturated NaC
solution and extracted with nethyl-tert.-butylether. The conbi ned extracts
are dried over MpSO4 and concentrated under vacuum The residue is

subj ected to colum chromatography (siljca gel, hexane- ethylacetate 9:1).
4.6 g (73% pure 2,2,6-trinethyl -6-ethyl™-1-oxyl are isolated as red oil. 2
3 OCT 2003 -32 Elenmental analysis calculated for CILOH20NO : C 70.54% H
11.84% N 8.23% Found: C 70.18% H 12.02% N 8.20% Exanple

14: 1- (D et hyl cyanonet hyl oxy) - 2, 2, 6-tri nmet hyl - 6- et hyl - pi peridine (No 107)

A solution of 2.8 g (0.016 nmol) 2,2,6-trinethyl-6-ethyl-piperidine-1-oxyl
and 2. 05Bgp.(8. Ot-Benmybxy-2boilicthyk2/3,otiimethyl-@Anajpdridine (No.o®1yene are

refl Uxedln'-%‘r@%{:tg%ﬁfé'ﬁl rﬁﬂﬂn‘é{ﬁ%% to feaclGid f50 ﬁ%ﬁﬁg&e{hé Yo. @é’%&é) pgal 1.5 g

(0. 009 N are mXxture IS hea under
argon. TdHethglod, 6ﬁrté§@t®b14@wmnendsnecmxérﬁ1da1t2e7@ @rﬂﬁe?rmaﬂhtwwgm'deﬁmj ected

t I
iy P S SR 90,

i sol at ed"&%erﬁ'el‘m%%d%ﬂ'tm%ﬁ@éﬁe‘@ﬁo%@“%%‘ﬂ“&lﬂoﬁ’?%"%QP'%['E@& he SRE¥P M p.
% gslw- tﬁ&it%;%cﬁcéﬁf&dﬁ@hn@w nesidSe ﬁaaéufo ct;dfad cbmerérﬁblaﬁiﬂéihth(a AN
2.2 6. Tr ED P Iack o uTi A BSECH! peeric: 2e-dsdyrdR Cateiifion of 27. 26
( 0. 16nvl 9xyRip2ridine mransolatdd & yllbwishdiqoidopi peridine in 100 M nethanol 3 g
0. 08 i
kept  ber i R kel Tont BUBROEG R oBRLH 83y: WiPet R RO, ' ©
hydr ogen7pe3%xid#80%. ¥ 4598 edi um tungstate, 40 m of 20% SOdI um car bonat e

and additional 60 m methanol are added. After stirring for another 20 h
at roomtenperature the reaction mxture is filtered, diluted with 100

sat ur at Exa@Rie % Gl lrehenyigHexyis Sciat2y3. e-kimathyid-ydroxgipejidine (No. 102)
hexane- Wﬂid"ﬂtle-dcﬂipiound Mmb@bhaﬁ afidiody to ekBMPROSTE. 58 M. X bR P s dtrfyl-dRieed over
MySO4 antnme fﬁwya%xsplpenad Ine-1-oxyl are reacted with t-butylperoxide in ethylbenzene. 10.5g

(82 %} 1-(1-phenylethoxy)-2,6-diethyl-2,3,6-trimethyl-4-hydroxypiperidine are obtained as

yellowish liquid.

Elemental analysis calculated for C;H33NO,: C 75.43%; H 10.30%; N 4.35%. Found: C

75.54%; H 10.36%; N 4.40%.

Example 8:1-(1-phenylethoxy)-2,6-diethyl-2,3,6-trimethyl-4-propyloxypiperidine (No.

103)

The title compound is prepared in analogy to example 6. 5.63g (0.022 mol) 2,6-diethyl-2,3,6-
! trimethyl-4-oxypropylpiperidine-1-oxyi are reacted with t-butylperoxide in ethylbenzene. 6.1g

(77 %) 1-(1-phenylethoxy)-2,6-diethyl-2,3,6-trimethyl-4-hydroxypiperidine are obtained as

yellowish liquid.

Example 9: 1-t-butyloxy-2,6-diethyl-2,3,6-trimethyl-4-oxopiperidine (No. 104)

The title compound is prepared in analogy to example 6. 4.77g (0.022 mol) 2,6-diethyl-2,3,6-
trimethyl-4-oxypropyl-piperidine-1-oxy and 2.13g (0.015 mol) 2,2"-azobis(2-methyl-propane)
are reacted in ethylbenzene. 1.15g 1-t-butyloxy-2,6-diethyl-2,3,6-trimethyi-4-oxypiperidine
are obtained as yellowish liquid.

Elemental analysis calculated for CigH31NO,: C 71.33%; H 11.60%; N 5,20%. Found: C
71,28%; H 11.67%; N 5.45%.



vacuum The residue is subjected to columm chromat ography (silica ge-ﬁ [,]CT 2003
hexane- ethylacetate 1:1). 12.5 g (42% pure
2,2,6-trinethyl-6-ethyl-4-hydroxypi peridine-I -oxyl are isolated as red
oil Elemental analysis calculated for CLOH20NO2: C 64.48% H 10.82% N
7.52% Found: C 63.73% H 10.87% N 7.24% Exanple 16: 1 -(d

I met hyl cyanonet hyl oxy) -2, 2, 6-tri nmet hyl -6- et hyl - 4- hydr oxypi peri di ne (No.
108) A solution of 2.0 g (0.0107 nol)

2,2,6-trinmethyl -6-ethyl-4-hydroxypi peridi ne-1-oxyl and 2.65 g (0.016 nol)

azoi sobutydnmet10: | (A BphehylehoXl)-BS0dBDYI-2-dtRYILEHmEINRE-XyBRSRrcffe 30

m nutes. . The_colorless solution1s concentrated under vacuum and subj ected
to col urffocAPHhat ography (silica gel, hexane- ethylacetate 2:1). The

conbi nedTHertalet ¢opfUALSs pleparensh ahhlbgeth &aaipld1exa06 (0.6210mal) &7 Mpropyl-2-

1- (di met QI){I Yano F'qy%ox%}-z. 2,6-tr1 rrgép | - 6- et hoﬁ- 4- hydr.oxypi epryi di ne
with a rit2eAmEny4axopinenie ooy fd thutPerends e reastedin SHUIHERFStMal ysi s
cal cul at34g {49 %14 HpeRAgEthoky)eh6-HivopyH2 A3 298-diMettlyl-4 iy pipatitice a€  65. 77%
H 10. 49% 0 =xamm).e 17:

1-(1- phegr?;t/%%%ggé?/qoﬁ_, g @&Ut'cfl met hyl - 6- et hyl - 4- hydr oxypi peri di ne (No 109)

3. 1g (0.Hdewmentgbanalgsip cgcylpiegdonys;Hs b0t GyB- 88412 N& Wk fubdoRyl , 2.2

g (0. 0155 amL)H 162N Bliheprom de and 4.1 g (0.0153 nol)
4, 4" -di-.tert.-butyl-[2,2"]bipyridinyl are added to 20 m benzene. The

solution is purged with argon and evacuated for several times to renove
t he oxygexaniplenithe s0I-phémylethdky2 8-digiopyte-othyi®, 6 difle Ba-nyflraxy
or

1- phenyl Dbr qm are added. The mxture is stirred h at room
t enper at'ﬁ&g%'%ﬁgwgﬁ@n suspension is filtered over Cellit and the filtrate

i s renove® tftllemnnmm_z:dmepnepdmd ivacaiogy toldxanpés 1 ddieg (0s062ulnpBdt(ed t 0o col um
oheny! ethL hghd)-2 orBye ORYRLE UM CESERRohe R eatecdih ot o' o
col or | esprefivdride eethagelaP 9 @8i%eh1 - t-pheryistiaowy)-Rdsdipropyi ety 6 alirsetbfl-44 m
p. of S&ydr&§piperidine are obtained as yellowish liquid.
Elemental analysis calculated for Co3H3gNO, :C 76.40%; H 10.87%; N 3.87%. Found: C
75.89%; H 11.14%; N 3.18%.

Example 12: 2,2,6-trimethyl-6-ethyl-piperidine
33.8 g (0.2 mol) 2,2,6-trimethyl-6-ethyl-4-oxopiperidine, 14 g (0.28 mol) hydrazinhydrate and
13 g KOH in 80 ml diethylenglykol are stirred for 4 h at 160 °C. Subsequently an additional
amount of 30 g KOH dissolved in 30 ml water are added. 30 ml are distilled off. To the
residue two times 40 ml of water are added and removed by distillation. The combined

| distillates are saturated with solid K;CO; and extracted with methyl-tert.-butylether. From the
extracts 6 g { 19%}) 2,2,86-trimethyl-6-ethyl-piperidin are isolated by fractionated distillation. A
colorless liquid is obtained with a b. p. of 78 - 88° C / 15 mbar.
'H-NMR (CDCl;), 8 ppm: 1.8-1.2m (4xCH,), 1.14 s (CHy), 1.1 8 (CH3), 1.05 s {CHa), 0.86 t
(CHy).

Example 13: 2,2,6-Trimethyl-6-ethyl-piperidine-1-oxyl

To a solution of 5.7 g (0.037 mol) 2,2,6-trimethyl-6-ethyl-piperidine in 20 ml methanol, 0.07g
sodium wolframate and 10 ml of 30% hydrogen peroxide are added. The mixture is stirred
for 23 h at room temperature, diluted with a saturated NaCl solution and extracted with
methyl-tert.-butylether. The combined extracts are dried over MgSO, and concentrated
under vacuum, The residue is subjected to column chromatography (silica gel, hexane-
ethylacetate 9:1). 4.6 g (73%) pure 2,2,6-trimethyl-6-ethyl-1-oxyl are isolated as red oil.




1H-NMR (CDCI3), 6 ppm 7.3 m5 H (ArH), 4.75 m 1H (OCH(CH3) Ph), 3.88 2 @& 23
(CHOH), 2.1 - 0.5 m21 H (4xCH3, 1 x C2H5, CH2COH2). Exanple 18:
2,2,6-Trinmethyl -6-iso pro pyl-4-oxo pipe rid i ne The title conpound is
prepared in analogy to F. Asinger, M Thiel, H Baltz.: Mnatshefte for
Chem e 88, 464 (1957) from nesityl oxi de, nethylisopropyl ketone and ammoni a.
A colorless liquid is obtained. 'H NVRZ-CDCI3), 8 ppm 2.25 m 4H
(CH2OOCH2), 1.64 m1 H (CH(CH3)2), 1,24 s (CH3), 1.21 s (CH3), 1.07 s
(CH3), 0.91 dd 6H (CH(CHB)Z) Exarrple 19: 2,2 6-tri nethyl-6-iso pro

pyl -4-oxo pipe ri dine-1 -ox gr(qj 1) . .

2.2, 6- trEwgtqﬁlwaeaiw%;s?lsﬂyledztoro%lﬁaow ?%4 %pHod & B iR mdiovpdnfate, 0.2
g sodi unye.ashopaieg2d 0N glopef. 30% hydrogen peroxide and 10 ml net hanol are
stirred for 22 h at roomtenperature. 20 m saturated NaC solution are
added and the m xture is extracted 3-tinmes with

hexane- nExdyiplel B1:1-(BiméthyRyaesméthylgxy)-2e-timbihyb6-athyirpiptadimeqNariozll  over

chr onat o aHIoR pbe Piec AfBmn LR RE pipEfioln® 170 £ £ peos sl e
2Re<2:r 68: ; ot taagisoBtyiosityi (AIBN) int7 ox bpnzeseiadé radluged undwlaagardatawspeeredon 4 -
C U oot SURout B RRALAAR 5 6 bSEbl BRNEPE pekid a5 arce

7.06% Fonaoe h@yr @eien angon H hepcol@igss Folptiam s copcentated Q'WBVBQAJFE%E%I e 20:

1- (di met icen Ry @ibhih }:hr%n'%tcg]'ré Hy(mt.ahya KexaROPERPR 0PN 188G @pag 1( No
111) A sol ution of

2.2, 6- tr(dafe?m\cvwng%w%ﬁr?%Hwafﬁhsﬁéﬁwwq"d@mre inqlpted gs golodessll ol )
azoi fObuw?ﬁ@'M* brylétélhBéétolw?cﬁldrﬂlthbﬂrti‘bﬂm flsg °cefl uxed under argon for 3? |
m‘'nut es e ol orl.ess, so | O n r.v n ecte
To ool oElemiEi Sty 2D Rled P QO G Radh L OO AV BF 16, BOShaT )

conbi ned7®.A8%t Horts7 B6aN 11.60%.

Example 15:  2,2,6-Trimethyl-6-ethyl-4-hydroxypiperidine-1-oxyl

To a solution of 27.2g (0.16mot) 2,2,6-trimethyl-6-ethyl-4-oxopiperidine in 100 ml methanol
3 g (0.08 mol) sodium borohydride are added in portions. The temperature is kept below 30
°C. After stirring over night 55 ml (0.64 mol) of 35% hydrogen peroxide, 0.5 g sodium
tungstate, 40 ml of 20% sodium carbonate and additional 60 ml methanol are added. After
stirring for another 20 h at room temperature the reaction mixture is filtered, diluted with 100
ml saturated NaCl solution and subsequently extracted 3-times with hexane-methyl-tert.-
butylether (1:1). The combined extracts are dried over MgSO, and concentrated under
vacuum. The residue is subjected to column chromatography (silica gel, hexane-
ethylacetate 1:1). 12.5 g (42%) pure 2,2,6-trimethyl-6-ethyl-4-hydroxypiperidine-1-oxyl are
isolated as red oil

Elemental analysis calculated for CioHzoNO; : C 64.48%; H 10.82%; N 7.52%. Found: C
63.73%; H 10.87%; N 7.24%.

Example 16: 1-(dimethylcyanomethyloxy)-2,2,6-trimethyl-6-ethyl-4-hydroxypiperidine
(No. 108)

A solution of 2.0 g (0.0107 mol) 2,2,6-trimethyl-6-ethyl-4-hydroxypiperidine-1-oxyl and 2.65 g
(0.016 mol) azoisobutyronitril (AIBN) in 8 ml benzene is refluxed under argon for 30 minutes.
The colorless solution is concentrated under vacuum and subjected to column
chromatography (silica gel, hexane- ethylacetate 2:1). The combined fractions are
recrystallized from hexane. 2.0 g (73%) 1-{dimethyicyanomethyloxy)-2,2,6-trimethyl-6-ethyl-
4-hydroxypiperidine with a m. p. of 48 - 60 °C are isolated.



recrystallized fromhexane. 0.55 g (41 % 230CT n3
1- (di et hyl cyanonet hyl oxy) -2, 2, 6-tri net hyl - 6- isopropyl -4-oxopi peri di ne
with am p. of 32-44 'C are obtained. 'H NWR (CDC13), S ppm 2.5 m4H
(CHZCOCHZ) 2.15 m1H (CH(CH3)2), 1.69 s 6H ((CH3)2CCN), 1.37 s (CH3), 1.33
s (CH3), 1.26 s (CH3), 0.91 dd 6H(CH(CHB)2) Exanpl e 21: 22d|rret
hyl - 6, 6- d I ethyl -4- hyd roxypiperid i SHhe To a solution of 15.8 g
(0.086no1) 2, 2-di et hyl -6, 6-di et hyl -4-oxopi peridine in 50 mM nmethanol 2.2
g (0.06 M sodi um borohydride are added in portions. The tenperature is
kept bel fter s rrin v v, unde
vacuum ag}(’fyrr{%éalgggﬁaﬁeca‘cg ahﬁc{'jﬁf g&fﬁzﬁﬁzp g%%rﬁqgéltfﬁg@—ﬁ ﬁ]ﬂgn@c{?ﬂﬁ%ﬁ {:s
ext r act e@5Mv ¥ Hetth49°acktidtdd%.The conbi ned extracts are washed with
saturated NaCl solution, dried over MgSO4 and dried under vacuum at 60C 1
50 nbar until a constant weight is achieved. 15.8 g (99%

2, 2- di meEXgmMpE Z:di-grplyanyiethpyydr 22 priirprathyli thethyl-4- rmdwxmnlera@nyémo d@Pxh

3' '( o gxg ml%’% Ais %102) 2’2 %ﬁﬁ#ﬂ)é hgﬁs @fkﬂz‘l Q-"hw oxgp Fé’fgf@gmk 504 (‘0651|53Wi 15. 85

1) di ng, sodi um
Sl 11 auacaoperf s ratiar el SARATE MBb 4 chrienam VAL IO 8i6 asRdRacas

rrelt h?nol n\ab@nﬁnbrrle@sélmron ig BuiyedtwithoR gor 8RPEeVaALEE forldder tigat W AlnfsheNaCl
solutiron ,are a

Doy e M BER Fom B SOt Wi A SyirGe 70 & BB Hlemob.lthiieey EhEomidedte over

MySO4 anaddsah Taanialacis stided for 2¢ wwnroa’dﬂeempéraﬁim The @ed)) ecipedsibo iscfitlersn

2 2 b mobrg c A eh e gtBls ol RRTngf heitelb FhBa Sty e Pt il

oi l. Exatvpctcéuram chromatography {silica gel, hexane- ethylacetate 4:1). 2.18 g ( 45%} 1-(1-

1 (1- phegl%[ér%%? 3% girﬁﬁﬁ@}?l Wéth@ zﬁhﬁ}@i)}p}'ﬁrﬁmgﬁ% Bﬁtﬁmeggf Icgld{“@oxy 110)

ydroxypr per | 1.43 ¢
(o 01 noRfcryes, 'pétwor(frqmppmﬁedésmdnf% lgof(f-o"pm 8)- 69
4, 4" - di - 'H-aIMR {DDCY), -§ gora’ 1.8inDFH GirAYi4. 728 & BOERCHICH A6h), absb:emcheaonﬁhe

sol ution_is ated for several tinmes to renove
t he oxyg%ﬂ fcfgfﬂgfﬂ'éwWﬂ ﬁmw%heg?%g}h nge 1.85 g (0.01 nol)
1- phenyl et hyl brom d are added. The m xture is stirred for 16 h at room

t enper at E&?mpféd%t'oﬂ &Pr'ﬁ‘eﬂ‘gﬁ%‘iggﬁh@'ﬂ?wd&g are added under argon

and the so ron’is s Prred ano feen
The title compound is prepared in analogy to F. Asinger, M. Thiel H. Baltz.: Monatshefte flr

Chemie 88, 464 (1957) from mesityloxide, methylisopropyltketone and ammonia. A colorless
liquid is obtained.

'H-NMR (CDCls), & ppm: 2.25 m 4H (CH,COCH,), 1.64 m 1H (CH(CH3)), 1,24 s (CH3),
1.21 s (CH3), 1.07 s (CH3), 0.91 dd 6H (CH(CHg)2).

Example 19: 2,2,6-trimethyl-6-isopropyl-4-oxopiperidine-1-oxyl

2.75 g (0.015 mol) 2,2,6-trimethyl-6-isopropyl-4-oxopiperidine, 0.08 g sodium wolframate,
0.2 g sodium carbonate, 10 mi of 30% hydrogen peroxide and 10 ml methanol are stirred for
22 h at room temperature. 20 ml saturated NaCl solution are added and the mixture is
extracted 3-times with hexane-methyl-tert.-butylether {1:1). The combined extracts are dried
over MgSQO, and concentrated under vacuum. The residue is subjected to column
chromatography (silica gel, hexane- ethylacetate 4:1). 1.8 g (60%) pure 2,2,6-trimethyl-6-
isopropyl-4-oxopiperidine are isolated as red oil. Recrystallization from pentane results in a
solid ofam. p. of 47-53° C.

Elemental analysis calculated for CyHzoNO,: C 66.63%; H 10.17%; N 7.06%. Found: C
66.42%; H 10.19%; N 7.10%.



2 3 OCT 2003 -35 suspension is filtered over Cellit and the fiItr:gt:l'e[][i“sm3
renoved from benzene under vacuum The residue is subjected to colum
chromat ography (silica gel, hexane- ethylacetate 3:1). After
recrystallization from hexane 0.8 g

1- (1- phenyl et hoxy) 2,2-dimethyl -6, 6-diethyl-4- hydroxypiperidine with a m
p. of 84 - 86 'C are obtained. El ementa~'I34 anal ysis cal cul ated for CL9H31NCO2
. C74.71 % H 10.23% N 4.59% Found: C 74.77% H 10.39% N 4.55%
Exanpl e 24: 1-(1-phenyl ethoxy)-2, 3, 6-trinethyl -2, 6-diethyl -4-oxopi peridi ne
(Nr 112) _ The,tjitle, compound is epared in an 0 exanple 6. 4.

(0. 022 rpmpIsels Edipelaapometh g2 -trzfnsswﬁﬁp%?ynrapmb?-f%gneﬂgm Mact e
with t-baty) peroxide in et hyI benzene. 5. (71 9

1- (1- phenyl et.hox I X are
obt a hed MR LA MebnBR A5k (ﬂMﬁz 3?%%»5‘3 Rexreifir T 566

NO2: C 7!‘50 ev %ol)fdiz@assumyrdmml (AIBIS) |F6umd3enfbne75°eGﬂ%xemuedér?argowoﬁﬁammes
Exanpl e

1-(1- phenKFeP'ﬁ”ess)S"é“‘?"ds ? RGRIratgd AN ger K agU ™ 2B SHEISTIEE XSSP B RN di ne (No
113) A z Rritegrapiy (SHcH geli bewre athbentztagﬂQak)yiﬁh@eeméinﬁ@imctlmﬁre To a

stirred Al ( @9%) 19Himethyl thyloxy}-2,2,6-trimethyl-6-
2, 2-di rret r*gl %dﬁh’"@ﬂg@‘i ﬁsgiaoxyélb erﬁm% nygyfporgeylyoxy) 20’ m”mé’f ypyr| di ne

are sl OV\/I'%?PEQW[ iruepesing w@h aim v pta2-4dde@ractamed( 0. 032 nol) of
benzoyl chiommEeCDEL), 5 perndss ni BE (CHYCOCE,), 2.15th NHYAEH{OH,)3), $.69 s96H r oom

i of heXGreRCERG tSM“@%)%&?pZ@ﬁgWa@%fmﬁﬁ{iuo O e Rl o “over
SO and evaporated in vacuo to give 9.1 g of _ _
2 2 0 Bl 815 SL Lo BRI 25, 2 LU o et T
Found: CTozosch8izn of18.876(2086mbl)5324dinBthyd-0adigthyb4 @xopiperjding in 50 ml methanol
2, 2- di meblyh (God My s64IM botoRNEE YHLXIRURE bbb TheddMbedilfe Ts Ikpt BlioR30
°C. After stirring over night methanol is removed under vacuum and the residue is diluted
with 20 ml 2N-NaOH. The solution is extracted with ethylacetate. The combined extracts are
washed with saturated NaCl solution, dried over MgSO, and dried under vacuum at 60°C /
50 mbar until a constant weight is achieved. 15.8 g (99%) 2,2-dimethyl-6,6-diethyl-4-
hydroxypiperidine are obtained as yellowish oil.

Example 22:  2,2-dimethyi-6,6-diethyi-4-hydroxypiperidine-1-oxyl

15.85 g (0.085 mol) 2,2-dimethyl-6,6-diethyl-4-hydroxypipetidine, 0.25 g sodium wolframate,

1 g sodium carbonate, 26 ml of 35% hydrogen peroxide and 45 ml methanol are stirred for

28 h at room temperature. 100 ml saturated NaCl solution are added and the mixture is

extracted 3-times with hexane-methyl-tert.-butylether (1:1). The combined extracts are dried

over MgS0, and concentrated under vacuum. The residue is subjected to column

chromatography (silica gel, hexane- ethylacetate 2:1). 8.55 g (50%) pure 2,2-Dimethyl-6,6-
diethyl-4-hydroxypiperidine-1-oxyl are isolated as red oil. ‘

Example 23: 1-(1-phenylethoxy)-2,2-dimethyl-6,6-diethyl-4-hydroxypiperidine (No 110) ‘
2.0g (0.01 mol) 2,2-dimethyl-6,6-diethyl-4-hydroxypiperidine-1-oxyl, 1.43 g (0.01 mol)

Copper (I} bromide and 1.56 g {0.01 mol) 4,4'di-.tert.-butyl-[2,2'|bipyridiny! are added to 20

ml benzene. The solution is purged with argon and evacuated for several times to remove

the oxygen from the solution. With a syringe 1.85 g (0.01 mol) 1-phenylethylbromid are

added. The mixture is stirred for 16 h at room temperature. Additional 0.3 g (0.002 mol

Copper (1) are added under argon and the solution is stirred for another 23 h. The green



t-butyl peroxide in 200 ni of ethyl benzene are photol yzed as descri b2d Glh 2003
exanple 6 to afford 5.5 g of 1 -(1 -phenylethoxy) -2,2-di nethyl -6, 6-di
et hyl -4-benzoyloxyp ip eri dine as a thick colorless oil. 1 H NW
(ecl3), d ppm 0.5 - 2.0 m(23H), 474 m(1 H, 52 m(1H, 7.2-7.6 m(8
H), 8.00 8.03 d(2 H. Exanple 26:

2,6-diethyl-2,3,6-trinethyl-4-1auroyl ox3ppi peridine-I -oxyl 2 3 OCT 2003 -36
To a stirred solution of 21,4g (0.1 nol) of

2, 6-diethyl-2,3,6- trirrethyl 4- hydr oxypi peridine-1- oxyl in 15 m

triet hyl am ne and 70 toluene are slowly and under cooling wth ice added
19. 99 (OS‘WE“%”)SftB‘P’qdaRYPBQP"‘&ﬁW%WPd@fa‘%ﬁTSF\%?GEO"RWZW%WH%V?%“%"E| rred

fO{ 6 [W}She?tesrd@@f‘@ sdt@m@:mtw@nrt\ thematidragydsificd beIZﬁ)ékalﬁib @thymeét@fe and hed
extracte W .Cce ol uen re wasne
ot b et Ber e et ion Tophating P4 0350 shemie o Pinagirefi ¢ R adi o &

subj ect elydraxypidetidine ahthcnmat pg:ﬁfaphyBG(“sﬂ hrecighed. hexane- et hyl acetate (5:1)).
25,2 g ( y r ypi Lei pe-1 - oxyl are
ool at edbtenta Aadldp pioauirel ik b A UG RIPIDE SO, Pl Y

72, 67% H.T1%68%0.3993,%3%5%ound: C 72 39% H 11,60% N 3,30% Exanple 27:
2,6-diethyl-2,3,6-trinethyl- 4 st ear oyl oxypi peridine-l-oxyl To a stirred

sol ution_of 59 (0.023 nol

2, 6-di et ﬁWmE eR4% 1t(dinheny thqxv);?@ﬁ 6%5;meyyl12@ﬁ-ﬁls1l1vl-4-emlpeHdlyerﬂ\lr112)

t7 r '1 St % I gﬁzaln% é&i?ﬁbo‘l;nﬁd"@ pﬂeehﬂéariﬁaﬁénsg@io%edampwé wgiﬁfo@mbn)@% WetHy-2 g%-added

oride St d
{or 6" hr SMetE S BiRlar-tany (orof sRaEHith F ol Reteicedt oy Bshesis: B04AH"
ext r act eti(1-phergylathdy)-2(B-dipropli-2-ethyBR6-dimeihied-ogyinpeariithecart obtdirsedoaise washed
wi't h watgg”bwgsrh l:ad over MgSO4 and evaporated in vacuo and the residue is
subj ectetd”t0 CoO chromat ography (silicagel, hexane-ethylacetate (5:1)).
58 g (SEmnema@adalmlhyalcma‘@,dﬁott®doHaNIW1G&‘Sﬁé’arkbgusé?@pi pét%dFoendl Coxyl are

i sol at edz@ggo aHLHrRI ) 4.349%.

Example 25: 1-(1-phenylethoxy)-2,2-dimethyl-6,6-diethyl-4-benzoyloxypiperidine (No
113)

A) 2,2-Dimethyl-6,6-diethyl-4-benzoyloxypiperidine-1-oxyl

To a stirred solution of 6.05g (0.03 mol) of 2,2-dimethyl-6,6-diethyl-4-hydroxypiperidine-1-
oxyl in 20 ml of pyridine are slowly and under cooling with ice added 3.8 ml (0.032 mol} of
benzoylchloride. Afterwards, the mixture is stirred for 3.5 h at room temperature, then
diluted with 200 ml of water and extracted twice with 50 m| of hexane. The combined
extracts are washed with water, dried over MgSO, and evaporated in vacuo to give 9.1 g of
2,2-dimethyl-6,6-diethyl-4-hydroxypiperidine-1-oxyl as a thick, red oil.

Elemental analysis calculated for C1gHzNOa: C 71.02%; H 8.61%; N 4.60%. Found: C
70.96%; H 8.76%; N 4.53%.

B) 3.04 g (0.01 mol) of 2,2-dimethyl-6,6-diethyl-4-benzoyloxypiperidine-1-oxyl and 7.37 ml of
t-butylperoxide in 200 ml of ethylbenzene are photolyzed as described in example 6 to
afford 5.5 g of 1-(1-phenylethoxy)-2,2-dimethyl-6,6-diethyl-4-benzoyloxypiperidine as a thick
colorless oil.

"H-NMR (CDCl), d ppm: 0.5 - 2.0 m (23H), 4.74 m (1H), 5.2 m (1H), 7.2-7.6 m (8 H), 8.00-
8.03 d(2 H).

Example 26: 2,6-diethyl-2,3,6-trimethyi-4-lauroyloxypiperidine-1-oxyl



El emrental analysis calculated for C30H58NC3: C 74.94 % H 12.16 % N'Z%‘[?C]T 2003
% Found: C 74.96 % H 12.00 % N 2.69 % Exanple 28:

2, 2-di met hyl - 6, 6-di et hyl - 4-1 aur oyl oxypi peri di ne-1-oxyl To a stirred

solution of 2,0y (0.01 nol) of

2, 2-di net hyl - 6, 6- di aet hyl - 4- hydr oxypi peridine-1- oxyl in 2 m triethylamne
and 25 m toluene are slowy and under ool i ng wwth ice added 2,Qg (0.0091
nol) of lauroyl chloride. Afterwards, the m xture is stirred for 6 hrs at
room tenperature, then diluted with 50 mMl of water and extracted tw ce

th 25 Th i t d dried
over Npste S EslibTa) farorimal Eag dehd 2o th R Bl Pl ol L
chr omat ocgtyaimhlﬁ btricihgiagehe ammxmxnetcmetmlmelbm;ear((ﬁ:rmp) coolibg 8wt¢; i¢el8dded

ed o 11 Khanf 0 R i dn eAARY ARENELBE S b IRl leCi 8 8T BT 65

N 3, 66%teh‘fmemlurecheﬁZi,llomd%ithl-zonmlaﬁvmjerrang exBastedppwish 200 mi of toluene
2, 2-di ”Bﬁttv ﬁftﬁt&t arg %ﬁgs‘ﬁ wt 33%}' ?ﬁ‘edéxﬁé‘r%EJ@%H'evgp@raQed%Ia&Rﬁ?» - 37

Toastlrre fon o
2, 2-di ne@nq/th-e@eedteﬁ etsnpiect@dﬁga@luwmhwatmrﬁehn (silicggg}) hexqne-eiylacetale hy| ani ne
and 40 nis:1)p! 2 (é&%) S Qb B, @ﬂﬂ%thmqbuaagtowprdseridﬁe adggdre iGoRgd4s 023

mol ) of stearoyl chloride. Afterward he m xture is stirred for 6 hrs at
room tedpEteture, then di | ut ed W|th 100 m of water and extracted twice

Wi th 50 HBlemghtdl ahalg$i€ calcuidied 160DRHARD; eQ 12875, Hirl ©,69%s Negl53tet Fowvak €, dri ed

over Q. LN vacuo and the residue is subjected to colum
MR R

chr omat exane-et hyl acetate (5:1)). 6,15 g (52%
2, 2-di net hyl - 6, 6-di aet hyl - 4- st ear oyl oxypi peri di ne-1-oxyl are isolated as a

73 G0 EMETR ™ R4 BAGURoyRe £ 07 % 1209 6

2, 6- di et Fgypsfirred solummeftt‘rwto ww@be&%&dﬁwap%eﬂtﬂwvt 'mﬂr%zwetneﬂﬂea -

sol uti oNoRh |n1§§9trk%yfhn‘fﬁb hn@%0 ml toluene are slow!y and under cooling with ice added

2, 6-di et h){l (0. 021 mol) of stearyl chlonge/ Aft%)t('\xgrdg tFte mnr&ure is stirred for 6 hrs at room
temperature, then diluted with 100 m! of water and extracted twice with 50 ml of toluene .
The combined extracts are washed with water, dried over MgSO, and evaporated in vacuo
and the residue is subjected to column chromatography (silicagel, hexane-ethylacetate -
(5:1)). 5,89 (52%) 2,6-diethyl-2,3,6-trimethyi-4-stearoyloxypiperidine-1-oxyl are isolated as
a red oil.
Elemental analysis calculated for CapHsgNOg: C 74.94 %; H 12.16 %; N 2.91 %. Found: C
74.96 %; H 12.00 %; N 2.69 %.

Example 28: 2,2-dimethyl-6,6-diethyl-4-lauroyloxypiperidine-1-oxyl

To a stirred solution of 2,0g (0.01 mol) of 2,2-dimethyl-6,6-diaethyl-4-hydroxypiperidine-1-
oxyl in 2 ml triethylamine and 25 ml toluene are slowly and under cooling with ice added
2,0g (0.0091 mol) of lauroy! chloride. Afterwards, the mixture is stirred for 6 hrs at room
temperature, then diluted with 50 ml of water and extracted twice with 25 ml of toluene . The
combined extracts are washed with water, dried over MgSO, and evaporated in vacuo and
the residue is subjected to column chromatography (silicagel, hexane-ethylacetate (5:1)).
1,8 g (48%) 2,2-dimethyl-6,6-diethyl-4-lauroyloxypiperidine-1-oxyl are isolated as a red oil.
Elemental analysis calculated for Cp3HysNO3: C 72,20%; H 11,60%; N 3,66%. Found: C
72,01%; H 11,61%; N 3,48%.

Example 29: 2,2-dimethyl-6,6-diethyl-4-stearoyloxypiperidine-1-oxyl



oxyl, 80g NaOH, 80g water, 19,3g tetrabutyl anmoni um bromnide and 248 38CT 2003
toluene are slowy added at 50 C 111 g (0.9 nol) of propyl brom de.
Afterwards, the mxture is stirred for 10 hrs at 50 C, then diluted with
200 mM of water and the organic phase is separated . The organic phase is
washed with water, dried over MgSO4 and,.evaporated in vacuo. The raw
product is purified by destillation. 84 (54% 2,6-diethyl-2,3,6-trim

et hyl - 4- pr opoxypi peri di ne- 1-oxyl are isolated as a red oil. El enental

anal ysis calculated for CI5H30NO2 : C 70,27% H 11,79% N 5,46% Found: C

0 0 0 i ) i
rabi e 1 B &4Pebablih &iba s Yo g £2TRRERSRS BEBARI Ny ARplRg AR " 1o
0 N O 1@ iNG0mI trieBladiine andidQ ml toluene are slowly and under cooling with ice added

7,99 (0.023 mol) of stearoy! chloride. Afterwards, the mixture is stirred for 6 hrs at room
temperature, then diluted with 100 ml of water and extracted twice with 50 ml of toluene .
The combined extracts are washed with water, dried over MgSQ, and evaporated in vacuo
and the residue is subjected to column chromatography (silicagel, hexane-ethylacetate
(5:1)). 6,15 g (52%) 2,2-dimethyl-6,6-diaethyl-4-stearoyloxypiperidine-1-oxyl are isolated as
a red oil.

Elemental analysis calculated for CagHsgNOa: C 74.62 %; H 12.09 %; N 3.00 %. Found: C
74.47 %; H 12.03 %; N 2.99 %.

Example 30: 2,6-diethyl-2,3,6-trimethyl-4-propoxypiperidine-1-oxyl

To a stirred solution of 128g (0.6 mol) of 2,6-diethyl-2,3,6-trimethyl-4-hydroxypiperidine-1-
oxyl, 80g NaOH, 80g water, 19,3g tetrabutylammonium bromide and 240 ml toluene are
slowly added at 50 °C 111g (0.9 mol) of propylbromide. Afterwards, the mixture is stirred for
10 hrs at 50 °C, then diluted with 200 m! of water and the organic phase is separated . The
organic phase is washed with water, dried over MgSO, and evaporated in vacuo. The raw
product is purified by destillation. 81g (54%) 2,6-diethyl-2,3,6-trimethyi-4-propoxypiperidine-
1-oxyl are isolated as a red oil.

Elemental analysis calculated for CysH3pNO,: C 70,27%; H 11,79%; N 5,46%. Found: C
70,26%; H 11,88%; N 5,40%.

The N-O-X compounds prepared, are listed in Table 1
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merizations using conpounds of Table 1 or their N-O precursors.as

initiators GCeneral remarks: Solvents and nononers are distilled over a

Vi greux col umm under argon atnosphere o under vacuum shortly before

bei ng used. - 38 -
Table 1
No. Compound
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To renove oxygen all polynerization reaction mxtures are flushed bgfPggy 2003
polynerization wth argon and evacuated under vaccum applying a
freeze-thaw cycle. The reaction m xtures are then polynerized under argon
at nosphere. At the start of the polynerization reaction, all starting
materi al s are honogeneously dissolved. Conversion is determ ned by
renovi ng unreacted nononers fromthe poB§nmer at 80 C and 0.002 torr for 30
m nutes , weighing the remaining polyner and subtract the weight of the
initiator. Characterization of the polymers is carried out by MALDI - M5
(Matrix Assisted Laser Deforption ni zat1on SS Sp and/ or GPC
(Gel Perneation Chronatogrjaphy07MVALDI - MS: Measur effentjs are perfornmed on a
linear TOF (Time O Flight) MALD -Ms |LDI - 1700 ALinear~S6Nentific Ilnc. ,
Reno, USA. The matrix is 2|, 5-di hydroxlybenzoic &ci ¢ghdhd the |aser
wavel ength is 337 nm GPC.| |s perforned using 4000 of FLUX
| NSTRUVENTS. Tetrahydrofurane (THF) ijs wused as a solvent and is punped at
1 mM/mn. Two chronmatography colums |are put in_serjies: type Plgel 5m

m xed- C of POLYMER | NSTRUNENTS,gghropshire, UK. Me rements arejperforned
at 40 C. The colums are cjalibrated with | ow pol ydifsperjsity polystyrenes
having Mh from 200 to 2 000 000 Daltgn. Det egbl _ I'ed out ysing a
Rl - Detector ERG 7515A of |[ERCATECH AG at 30 C. ol yneri zations|with Ac

| aces B1-B10 Honopol ynmersf 2 3 OCT 2003 -41 Exanpl es B1. Pol yneri zation of
n- butyl acryl ate using conpound 101 I a 50 mM three neck flask, equipped
with thernoneter, cool er gnd magnetiq stirrer, 710 mg (234 1mof) of

compound 101 and 20 g ( 156 m®P9 of |n-butyl acryl ate are ni xed and
degased. The clear solutign obtained|is heahgd n Ero to 145|C and

pol ynmeri zation is
110
Ho—<£ié—oj\1::j

111
/kCN
o N—O
112
O N-O :
113
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carried out during 5 h. The reaction mxture is then cooled to 80 C22$&§T2%3
remai ni ng nononer i s renoved by evaporation under high vacuum 19.3 ¢
(93% of the initial nmononer have reacted. A clear colorless viscous fluid
is obtained. GPC. WMn = 12000 , Mwv = 21300 , Pol ydispersity (PD) = 1.77 Exam
| e B2. Pol ynerization of n-butylacrylate using conpound 10 In a 50 m three
‘neck flask, equipped with thernoneter, -@@al er and nagnetic stirrer, 743 ny
( 2.34 nmmol) of conpound 102 and 20 g ( 156 nmol) of n-butylacrylate are
m xed and degased. The clear solution obtained is heated under argon to
145 C and polynerization is carried out during 5 h. The reaction m xture
is then cooled to 80 C. The remai ni ng nononer s renoved by evaporation
under hi g8) ReipteRzatléhBusingMpdilndsnt Talid 1 8 e -
cl ear col orl ess viscous urd 1 s obtarned,. oPC =7 . -
Pol ydi spersity (PD) = 1.16 Examle B3. Polynerization of n-bu lac late
usi ng corfowend rdlatke: a 50 M three neck flask, equi pped with thernoneter
cool er and magnetic stirrer, 4.51 g ( 12.5 muol) of conpound 103 and 16 g
( 125 mmol) of n-butylacrylate are m xed and degased. The cl ear sol ution
gbt ai neg ;@amMUm@Hers@g?ﬁtima dw@Sﬁ@i@:g@k fxﬂi&mtmhg%,aééb@q\_ﬁi@spﬁ%rdred out
uring a n e s en cooled to . e remaini ng
nononer igerr\ghﬁr:g\[}@élglﬁglrﬁlé\t}%%%r%'{'ﬁ%ﬂsetﬁlder hi gh vacuum 14.9 g (65% of the
initial nmonomer have reacted. A clear orange viscous fluid is obtained.

The raw moagove 8x§g’%nSéﬁﬁiéo@yglﬁlﬁgilg&d%gk%ix@%)%tfﬂgﬁ%c?@%fg&i&c%h}rﬁ%{z%%@ 3

hexane- ethyl acetate 1: ol'orl"ess
obt ai ned W'Bsgonpndevasyptedupder viaggem applyingdi fsgrzeshay cy®) The rtadnExiatupés

B4, Pol yrmes ihzaipolymedked ubller AA§or Ahfspfédg conpound 104 in a 50 m three
neck flask, equipped with thernmonmeter, cooler and magnetic stirrer, 473 ny

( 1.76 mmol) Nr 104 and 15 g ( 117 mmol) of n-butylacrylate are m xed and

degased. ATHe stait ebthe golyatdriaatiarbisatied ail stahgireslelids afe RSBGIENeoud> C and
pol ymer i agé%,ggdi s carried out during 5 h. The reaction mXxture 1s then
cooled to . The remai ni ng nononmer is renoved

Conversion is determined by removing unreacted monomers from the polymer at 80° C and

0.002 torr for 30 minutes , weighing the remaining polymer and subtract the weight of the
initiator.

Characterization of the polymers is carried out by MALDI-MS (Matrix Assisted Laser
Desorption fonization Mass Spectrometry) and/or GPC (Gel Permeation Chromatography).

MALDI-MS: Measurements are performed on a linear TOF (Time Of Flight) MALDI-MS LDI-

1700 Linear Scientific Inc. , Reno, USA. The matrix is 2,5-dihydroxyhenzoic acid and the
laser wavelength is 337 nm.

GPC. is performed using RHEOS 4000 of FLUX INSTRUMENTS. Tetrahydrofurane (THF) is
used as a solvent and is pumped at 1 ml/min. Two chromatography columns are put in
series: type Plgel 5um mixed-C of POLYMER INSTRUMENTS, Shropshire, UK.
Measurements are performed at 40 °C. The columns are calibrated with low polydispersity
polystyrenes having Mn from 200 to 2 000 000 Dalton. Detection is carried out using a RI-
Detector ERC-7515A of ERCATECH AG at 30 °C.

B) Polymerizations with Acrylates

B1-B10 Homopolymers



by evaporation under high vacuum 1.65 g (11 % of the initial nDnon?%igﬂ%ﬁm
reacted. A clear slight orange viscous fluid is obtained. 230CT2001
Exanpl e B5. Pol ynerization of n-butylacrylate using conpound 106 In a 50 ni
three neck flask, equipped with thernoneter, cooler and nmagnetic stirrer,
844 mg ( 2.34 mmol) of conpound 106 and 20 g ( 156 mmol) of
n- butyl acryl ate are m xed and degased74ﬁhe clear solution obtained is
heat ed under argon to 145 C and polynerization is carried out during 2 h.
The reaction mxture is then cooled to 80 C. The renaining nonomer is

D J 1of the initial

s Fe-1s obtained. After 2
In 15.2 dn @75@%11 tbfeetrre@kuﬂnsk mulppmmnhmmmataacme} anemémmcsmlr&r?ﬁsmg
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50 m t hrdééaﬁ%?c Khe (cleak Soléhﬂn ehiainedis eatétbundematgsn, to 465 °6 rand polyregiaatidncis

stirrer, c%ﬁ%dffﬂ:t ddngs ﬁTT'PIhé ré&fctl&ﬁ)ﬁ%HB% ﬂ-nlzﬂ 03 dq1Psed élﬁwrr?égt nin im&nomer

n- butyl acryl at e e m xed and ase ear sol uti
oot el aMRETEYEGaN SvgPAHOC iR T Arelim2 1.5 655%) obtae nital reompahEYRy 5 h.

The reactreamednmmlemre:ollcsletsﬁeiﬁc@wﬂl.ﬁﬁilstdbta‘iﬁ)ecp The remai ni ng mononer is
renoved v r cuum (76%. of the initial
nononer %/('2 a@ﬁaﬁéc@a ‘A VYengE(F ?'VéjlsQﬁ’%'Wg@%lséﬁs fluid is obtained.
G°C. Mh = 6100, Mw = 7500 , Pol ydlsper5|tat (PD) = 1.2 Exanple B7.

Pol yrer i zgkj Q a 50 m three neck
flask, equrpped W 1rY£aﬂ8£¥ el -&" ARG st irrer, 743 ny

(2.34 bt 58fm|dbﬁ¢ﬁdl§ﬁl§ﬂ§§'9 egrigpedwigh (hetrBémetean] qoots and meAgykiC stirteat 243me
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145 C and | zation i s carried out |on m xture
s then CEBTEH. 1B BEatSohieH BMEPG PraiiBger a16on 1 145 °C and polymerization s
carried out during 5 h. The reaction mixture is then cooled to 80 °C. The remaining monomer
is removed by evaporation under high vacuum. 16.8 g (80%) of the initial monomer have
reacted. A clear colorless viscous fiuid is obtained.

GPC: Mn=7500, Mw=8700 , Polydispersity (PD) = 1.16

Example B3. Polymerization of n-butylacrylate using compound 103

In a 50 ml three neck flask, equipped with thermometer, cooler and magnetic stirrer, 4.51 g
(12.5 mmol) of compound 103 and 16 g ( 125 mmol} of n-butylacrylate are mixed and
degased. The clear solution obtained is heated under argon to 145 °C and polymerization is
carried out during 5 h. The reaction mixture is then cooled to 80 °C. The remaining monomer
is removed by evaporation under high vacuum. 14.9 g (65%) of the initial monomer have
reacted. A clear orange viscous fluid is obtained. The raw prodct is is subjected to column

chromatography (silica gel, hexane- ethylacetate 1:4) and 10.4 g of a colorless viscous liquid
is obtained.

GPC: Mn=1550, Mw=1900 , Polydispersity (PD) = 1.22

Example B4. Polymerization of n-butylacrylate using compound 104

in a 50 ml three neck flask, equipped with thermometer, cooler and magnetic stirrer, 473 mg
{1.76 mmol) Nr 104 and 15 g ( 117 mmol) of n-butylacrylate are mixed and degased. The
clear solution obtained is heated under argon to 145 °C and polymerization is carried out
during 5 h. The reaction mixture is then cooled to 80 °C. The remaining monomer is removed
by evaporation under high vacuum. 1.65 g (11%) of the initial monomer have reacted. A
clear slight orange viscous fluid is obtained.




is removed by evaporation under high vacuum 16 g (80% of the initigad gCT 2003
nononmer have reacted. A clear slightly orange viscous fluid is obtained.
GPC. Mh = 7500, Mwv = 8700 , Polydispersitat (PD) = 1.2 MALDI -TOF: M =
6400, Mw = 7700, Polydispersitat (PD) = 1.2 Exanple B8. Polynerization of

di met hyl am noet hyl acryl ate usi ng conpound 102 A 50nil round-bottomthree
necked flask, equi pped with thernonmeted2-condenser and magnetic stirrer is
charged with 0.268 g (0.8 mml) of conpound 102 and 8 g (56 mmol ) of

di met hyl am noet hyl acryl ate and degassed. The clear yellow solution is then
heated to 145C 2 3 OCT 2003 -43 under argon. The m xture is stirred for 1
hour at 145C and then cooled to 60C and the renaining nononer is

evapor alExdmphoBs. Pol e vAuioH Bt nbuliiagrate Ysingicompblimos/i scous  pol ymer are
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evapor at e vacuum / : own Vi scous ~ pol yner are
obt ai nedeadtgst A clggy olaripss vispppsfiuidBmbiangd,di spersity = 1.6 Exanpl e 810.

Pol yner isg@k oM M2 glrédal ¥l REintid hondfen HavOrsaeeada tkdr Lobesadidalis aputidr ee
necked fl ask, equipped with thernoneter, condenser and magnetic stirrer is

char ged R1@M€%D. 178 g (0.6 mol) of conpound 110 and 5 g (39 mol) of t-
butyl acryl ate and degassed. The clear solution is then heated to 145C under

ar gon. .mxture_is irr f . hour 145 nd then cooled to 60C
and t he%&i r‘%‘@ GEBQOW@\IWTSB%%O' WOW%'SPETS'W ?FLD) = 1C243‘

Example B6. Polymerization of n-butylacrylate using compound 110

In a 50 ml three neck flask, equipped with thermometer, cooler and magnetic stirrer, 357 mg
{ 1.2 mmol) of compound 110 and 10 g { 78 mmol) of n-butylacrylate are mixed and
degased. The clear solution obtained is heated under argon to 145 °C and polymerization is
carried out during 5 h. The reaction mixture is then cooled to 80 °C. The remaining monomer
is removed by evaporation under high vacuum. 7.6 g (76%) of the initial monomer have
reacted. A clear slightly orange viscous fluid is obtained.

GPC: Mn=6100, Mw=7500 , Polydispersitat (PD) =1.2

Example B7. Polymerization of n-butylacrylate using compound 112
In a 50 ml three neck flask, equipped with thermometer, cooler and magnetic stirrer, 743 mg

{ 2.34 mmol} of compound 112 and 20 g ( 156 mmol) of n-butylacrylate are mixed and
degased. The clear solution obtained is heated under argon to 145 °C and polymerization is
carried out during 5 h. The reaction mixture is then cooled to 80 °C. The remaining monomer
is removed by evaporation under high vacuum. 16 g (80%) of the initial monomer have
reacted. A clear slightly orange viscous fluid is obtained.

GPC: Mn=7500, Mw=28700 , Polydispersitat (PD) =1.2

MALDI-TOF: ™Mn =6400, Mw=7700, Polydispersitat(PD)=1.2

Example B8. Polymerization of dimethylaminoethylacrylate using compound 102
A 50ml round-bottom three necked flask, equipped with thermometer, condenser and

magnetic stirrer is charged with 0.268 g (0.8 mmol) of compound 102 and 8 g (56 mmol) of
dimethylaminoethylacrylate and degassed. The clear yellow solution is then heated to 145°C



evapor ated under high vacuum 1 g (20% of a brown viscous polyner ag@ 0CT 2003
obtained. GPC : M1 = 1800, Mwv = 2900, Pol ydispersity = 1.6 Bll-Bl15

Bl ockcopol yners Exanpl e B11l. Copol yneri zation of poly-n-butylacryl ate nade
wi th conmpound 102 with n- butylacr Nate A round-bottomthree necked fl ask,
equi pped with thernonmeter, condenser an& magnetic stirrer is charged with
12 g (93 nmmmol ) n-butyl acryl ate and 12.57°g of poly-n-butylacrylate (mde

wi th conmpound 102, Mh=7500, PD=1.2) and degassed. The solution is then
heated to 145C under argon. The mxture is stirred for 5 hour at 145C and

then coolke, Egoﬁoﬁé‘ﬁﬂ(tu%h@sﬁ%@fbm ﬂeumnqg% ahé J% ;bg@feﬁtt@‘éo'”@gﬁ& Yy gh

vacuum 20% of” the additional nononer reacte an orange vi scous
liquid i%§M3Bing mepomepis evappratedgmggr h'mvacmcﬁos 9 PE% Heiserowntscaus 4
Exanpl e er@@@bmd zation of poly-n-butylacr |late made with conpound

102 W|th oet crylate 2 3 OC T 2003 -44 A round-bottom
t hree ne%ﬁgdﬁ stéﬁ {?/WW&P{J%SP%EWE;H condenser and magnetic
stirrer is charged W|th 14.5 g (93 mol ) di methyl aminoethyl methacrylate
=7500,

7 argon. The
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GPC : Mn = 2100, Mw = 3300, Polydispersity = 1.6

Example B10. Polymerization of t-butylacrylate using compound 110

A round-bottom three necked flask, equipped with thermometer, condenser and magnetic
stirrer is charged with 0.178 g (0.6 mmol) of compound 110 and 5 g (39 mmol) of t-
butylacrylate and degassed. The clear solution is then heated to 145°C under argon. The
mixture is stirred for 3 hour at 145°C and then cooled to 60°C and the remaining monomer is
evaporated under high vacuum. 1 g (20%) of a brown viscous polymer are obtained.

GPC : Mn = 1800, Mw = 2900, Polydispersity = 1.6

B11-B15 Blockcopolymers

Example B11. Copolymerization of poly-n-butylacrylate made with compound 102 with n-
butylacrylate

A round-bottom three necked flask, equipped with thermometer, condenser and magnetic

stirrer is charged with 12 g (93 mmol) n-butylacrylate and 12.5 g of poly-n-butylacrylate
{made with compound 102, Mn=7500, PD=1.2} and degassed. The solution is then heated to
145°C under argon. The mixture is stirred for 5 hour at 145°C and then cooled to 60°C and
the remaining monomer is evaporated under high vacuum. 20% of the additional monomer is
reacted and an orange viscous liquid is obtained.

GPC : Mn = 8500, Mw = 11400, Polydispersity = 1.4

Example B12. Copolymerization of poly-n-butylacrylate made with compound 102 with
dimethylamincethylmethacrylate




|
(made wth compound 110, Mh=5600, PD=1.3) and degassed. The sol ution % %0CT 2003

then heated to 145C under argon. The mixture is stirred for 5 hour at 145C
and then cooled to 60C and the renmining nononmer i s evaporated under high
vacuum 10% of the additi onal m)norrer is reacted and an orange viscous
liquid is obtained. GPC : M = 6500, Mwv = 8500, Polydispersity = 1.3
Exanpl e B14. Cool nerization of o! -n-bfi¥tac late nmade with conpound 110
with dinmethyl amnoeth |methac late (50 / 50 A round-bottomthree necked
fl ask, equi pped with thernoneter, condenser and magnetic stirrer is
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18 g (115 mmol ) di net hyl am noet hyl net hacryl ate and 4 g of poly-n-

butyl acrylate (made with conpound 110, M=5600, PD=1.3) and degassed. The
sol ut i onEkamplelEers. DepblgmetigatibhTTpoRdebutabagate hage With ctmBoinsd $10 witled- f or 3
hour at &Lﬁ Igc then 2 3 O CT 2003 -45 cooled to 60C and the renai ning
nononer ated under high vacuum 30% of the additional nonomer is
react ed Arourghbettom fees neceddlalsk creuipped withttizermedetédP@ndelberartiaddghetiviv =
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Honopol yeri zati o
(made with compound 110, Mn=5600, PD=1.3) and degassed. The solution is then heated to

145°C under argon. The mixture is stirred for 5 hour at 145°C and then cooled to 60°C and
the remaining monomer is evaporated under high vacuum. 10% of the additional monomer is
reacted and an orange viscous liquid is obtained.

GPC : Mn = 6500, Mw = 8500, Polydispersity = 1.3

Example B14. Copolymerization of poly-n-butylacrylate made with compound 110 with
dimethylaminoethylmethacrylate (50 / 50)

A round-bottom three necked flask, equipped with thermometer, condenser and magnetic
stirrer is charged with 5 g (37 mmol) dimethylaminoethylmethacrylate and 5 g of poly-n-
butylacrylate (made with compound 110, Mn=5600, PD=1.3) and degassed. The soiution is
then heated to 145°C under argon. The mixture is stirred for 3 hour at 145°C and then
cooled to 60°C and the remaining monomer is evaporated under high vacuum. 20% of the
additional monomer is reacted and an orange viscous liquid is obtained.

GPC : Mn = 5500, Mw = 7400, Polydispersity = 1.3

Example B15. Copolymerization of poly-n-butylacrytate made with compound 110 with
dimethylaminoethylmethacrylate (20 / 80)

A round-bottom three necked flask, equipped with thermometer, condenser and magnetic

stirrer is charged with 18 g (115 mmol) dimethylaminoethylmethacrylate and 4 g of poly-n-
butylacrylate {(made with compound 110, Mn=5600, PD=1.3) and degassed. The solution is
then heated to 145°C under argon. The mixture is stirred for 3 hour at 145°C and then
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Exanpl e O : Pol ymerization of s rene using conpound 102 50 m of stk EAET 2003
and 0.087nol /I of conpound 102 are heated under argon for 6 hrs to 130 C
The reaction mxture is then cooled to 80 C and the renmi ni ng nononer is
removed by evaporation under hi gh vacuum 33 g (66 % of a colorless
pol yner are obtained. GPC. Mh = 8000, My= 9100, Polydispersity = 1,14 Exam
| e C2: Polynerization of s rene using céﬁpound 102 50 mM of styrene and
0, 0087nmol /1 of conpound 102 are heated under argon for 6 hrs to 130 C. The.
reaction mxture is then cooled to 80 C and the renai ni ng nononmer is

renmoved | 7 of a or,l ess

ol yrer ao2eB(eRF CoNPRe BERirY Hohab B Brensferd Bl BB i v 3
Honopol yRefitioral imanomer I'15fﬁﬁ@‘ﬁdﬁhd@nﬁfmwogehwd@eotﬂﬁﬁ’@) Exanpl e C3:

Pol yrTer | ZHG ofnal 1cian! RNE- 457019 P fsBéHsﬁﬁp {gm Example A2 + (BPO) 50 m of
styrene, 0,0087 noVi nitroxide ( le 2) and 0,0069 nol/I BPO are
heated wunder argon for 6 hrs to 120 C. The reaction mxture is then cool ed
to 80 C and the renmining nononmer is renoved by evaporation under high
vacuum %iP%Ig §5§tl°ﬁ WE! g col orl ess pol yner are obtained. GPC. M =
48100, ity = 1,28 Exanple C4: Pol ynerization of

st yrene temugolyinterieaticshewithr BGRExanpl e A2 + BPO 100 m of styrene, 0,087 noll
nitroxide (from Exanple 2) and 0,069 nol/1 BPO are heated wunder argon for
6 hrs to 120 C The reactlon mxture is then cooled to 80 C and the

remai ni N§XAMNAE O3 e psingtompowndit®2 hi gh vacuum 35 g (35 %
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styrene UsiH§¥ fﬁﬁ?ﬁ*weﬁw@ isohemEsegted o 8O ancBMs lsmammg)moswee-aeemovmw maul
ni troxi devddorationtuf@phigh 28dudn B3y BESL) 8N d cdibiasaRIviea bflobtained.

GPC:Mn = 8000, Mw = 9100, Polydispersity = 1,14

Example C2: Polymerization of styrene using compound 102

50 ml of styrene and 0,0087mol/l of compound 102 are heated under argon for 6 hrs to 130
°C. The reaction mixture is then cooled to 80 °C and the remaining monomer is removed by
evaporation under high vacuum. 37,5 g (75 %) of a colorless polymer are obtained.
GPC:Mn = 48400, Mw = 67200, Polydispersity = 1,39

Homopolymerization with nitroxide + benzoylperoxide (BPO)

Example C3: Polymerization of styrene using nitroxide from Example A2 + (BPO)

50 mi of styrene, 0,0087 mol/l nitroxide (from Example 2) and 0,0069 mol/l BPO are heated
under argon for 6 hrs to 120 °C. The reaction mixture is then cooled to 80 °C and the
remaining monomer is removed by evaporation under high vacuum. 27,5 g {55 %) of a
coloriess polymer are obtained.

GPC:Mn = 48100, Mw = 61500, Polydispersity = 1,28

Example C4: Polymerization of styrene using nitroxide from Example A2 + BPO

100 ml of styrene, 0,087 mol/l nitroxide (from Example 2) and 0,069 mol/l BPO are heated
under argon for 6 hrs to 120 °C. The reaction mixture is then cooled to 80 °C and the
remaining monomer is removed by evaporation under high vacuum. 35 g (35 %) of a
colorless polymer are obtained.

GPC:Mn = 6200, Mw = 7000, Polydispersity = 1,13




under argon for 6 hrs to 130 C. The reaction mxture is then cooled to 6&8 C
and the renmaining nononer is renoved by evaporation under high vacuum 52003
g (78 %9 of a colorless polynmer are obtained. GPC. Mh = 9000, Mwv = 10600,
Pol ydi spersity = 1,18 Exanple C6: Po! nerization of styrene using nitroxide
from Exanpl e A26 + BPO 50 nl of styrengg 0,0087 noVi nitroxide (from

Exanpl e 26) and 0,0069 nol/|l BPO are heated under argon for 6 hrs to 130

C. The reaction mxture is then cooled to 80 C and the renaining nonomner

is renmoved by evaporation under high vacuum 40 g (80 %9 of a colorless
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Copol yneaoloriess poly®er evecobitaine®u | ac late 5 nl of polystyrene from Exanple C4
and 5 g u C at und argon for 6 hrs to 130 C. The
@bCPLi96ha; w 1%6@(?,2906@;3%%:{8_ £ig

reaction mxture i s then co and t he remai ni ng nononer is
renoved by evaporation under high vacuum A colorless polyner is obtained.

GPC. M Ea@CBWIEm@ﬁ%ion@%ﬁ%ﬁ%ﬂ%‘i% Aifoxide 1o Ekarnple Ads 2@pp Cainms 1. A
conpound. of

ornul a or 0, O -
50 m! of styrene, 0,0087 mol/l nitroxide (from’ Example 26) and 0,0069 mol/t BPO are heated
under argon for & hrs to 130 °C. The reaction mixture is then cooled to 80 °C and the

remaining monomer is removed by evaporation under high vacuum. 40 g (80 %) of a
colorless polymer are obtained.
GPC:Mn = 50600, Mw = 72000, Polydispersity = 1,43

Example C7: Copolymerization Styrene / Styrene
5 ml of polystyrene from Example 4 and 5 g of styrene are heated under argon for 6 hrs to

130 °C. The reaction mixture is then cooled to 80 °C and the remaining monomer is removed
by evaporation under high vacuum. A colorless polymer is obtained.
GPC:Mn = 9500, Mw = 12000, Polydispersity = 1,27

Example C8: Copolymerization Styrene / n-Butylacrylate

5 ml of polystyrene from Example C4 and 5 g of n-butylacrylate are heated under argon for 6
hrs to 130 °C. The reaction mixture is then cooled to 80 °C and the remaining monomer is
removed by evaporation under high vacuum. A colorless polymer is obtained.

GPC:Mn = 8200, Mw = 9700, Polydispersity = 1,18



RR2 p (A (B) wherein Gl, &, G3, 4 are independently alkyl of 1 to34CT 2003
carbon atons with the proviso that at least one is not nethyl or G and &
or GB and 4, or G and & and G and (4 together are pentanethylen; G5,
G, are independently hydrogen or C -C4alkyl; 2 3 OCT 7003 - 48 Rif mis
1, is hydrogen, Cl-Cl8al kyl which is ugmterrupted or C2-Cl8al ky
interrupted by one or nore oxygen atons, cyanoethyl, benzoyl, glycidyl, a
nonoval ent radical of an aliphatic carboxylic acid having 2 to 18 carbon
at ons qﬁ cycl oal i phatic carboxylic acid having 7 to 15 carbon atons, or
an a, B- &M%ur at ed carboxylic acid having 3 to 5 carbon atons or of an
aromatic carboxylic acid having 7 to 15 carbon atoms; or Ris a npnoval ent
radi cal of a carba & a ig 8r Bhosphorous containing acid or a nonoval ent
si |yl radf%%ﬂmeQ”dl @? ’§YC2- Cl2al kyl ene, C4- Cl2al kenyl ene,; xyl yl ene,
a divalent_radical of an aliphatic dicarboxylic acid having 2 to 36 carbon
atons, or| a cycloaliphatic or arpmatic dicarboxylic acid havi ng 8-14
carbon atpns or 6f. an atic,jcycloaliphatic or aromatic dicarbamc acid
havi ng 8-{l4 gar bon Rip a divalent radical of a _ )
phosphor us-conrtai nig ach\d or a fivalent silyl radical; R if mis 3, is a
trival ent| radi gal_ ' ic, cycloaliphatic or aromatic tricarboxylic
acid; R}]if mis tetraval ent radical gh)an aliphatic,

cycloaliphatic or ar {Cc tetragarboxylic acid; pis 1;
- G G, G,
m
G, G, G
X\ R,
—_ Ga G4 Gs ]
P
o}
GG GS
G, G,
(©)
N
G; | G,
0
X/
wherein

Gy, Gz, G3, G4 are independently alkyl of 1 to 4 carbon atoms with the proviso that at least
one is not methyl or G, and G, or G; and G, or G, and G, and G; and G, together are
pentamethylen;

Gs, Ge are independently hydrogen or C,-Cjalkyl;



Rl is Cl-Cl2al kyl, C5-Crcycl oal kyl or benzoyl R2 is Cl-Cl2al kyl, 730CT 72003
C5- C7cycl oal kyl or a group of the formla COZ wherein Z is hydrog

met hyl or phenyl and X is selected fromthe group consisting of H HSC
-CH2-aryl, alkyl(Cl-C18)-! -aryl , -CH2-CH2-aryl, alkyl(Cl1-C18) 1 aryl
(C5-Coeycl oal kyl ) 2CCN, (Cl1-Cl2al kyl ) 20Gh,. - CHZCH=CH2,

(Cl-C12) al kyl -CR20-C(O - (C1- C12)al kyl,

(C1-C12)al kyl - CR20-C( O - (Co6- Cl10) aryl ,

(C1- C12)|§|'k | - CR20- hCl C12) al kox (C1- C12)al kyl - CR24- C(O) - phenoxy,

(Cl1- C12) |“1J5|'5 bF@bY‘%C&%E}% dieatiyy! @Mi'éﬁ wynterrgrted ol £y-Shialy! iofepnibted by one

CO- NH(C
ey E:( %r@i}&b%xlyyén atofrk: giﬂa%b@ﬂhw be%a%%"g Fnoa%%’iﬂrrgﬁbggﬁ an g}{pl’(])arnc

Cl- Cl2al $8f Oxy{!%émamv'n@?d@;ﬂ@ Caib@n@mwlof acysieainhand carbms/urbstzlﬂ gviad 7de

ol yol dyl b2 B B e Blugsa A ottt IR B e bR S S B0
accor di ngromatic carbaxyic aglddraging 7G6 1|533artwirahqest cauifidis @mbsovayeht mgiwal ofaCl-

gﬁgl szyI aca‘?‘b%@cca%ipé)rﬂlgis&??gﬂs &ogpyllﬁ)g %mgﬂr 881958“&8'%%3](??8'%%8 to ?[ gl maahyl
wher ei n & if mnigl 232 C&F@zaﬂﬂldénd C‘a@zaﬂkbngmde Gflyrne, tilylent @kdicar o a]IpEatIOA\

hyar ogendcesStht A BviR e sp el oy e sudefipea i SR difpi e
interr upmcﬂrdzlhdiwng)&e4 oarbammt@n@nygesm dipbatk, cpyailipestiaydr ardeaioditarbgniccacty| , a

nonoval n allphatlc carboxylic acid having 2 to 18 carbon
at ons, e&%g{gaé/jh%(gg ‘ﬁ's{: Star boxylic acid having 7 to

R is a divalent radlcal of a phosphorus-containing acid or a divalent silyl radical;

R, if mis 3, is a trivalent radical of an aliphatic, cycloaliphatic or aromatic tricarboxylic acid;
R, if mis 4, is a tetravalent radical of an aliphatic, cycloaliphatic or aromatic tetracarboxylic
acid;

pis1;

Ry is C,-Calkyl, Cs-Crecycloalkyl or benzoyl,

Rz is C4-Cyaalkyl, Cs-Creycloalkyl or a group of the formula -CO-Z wherein Z is hydrogen,
methyl or phenyl and

X is selected from the group consisting of

H
-CHg-aryl, aIkyI(C,~C1B)—CI)—aryI , -CHz-CHz-aryl, alkyl(cfcm)—i—aryl .

(Cs-Cecycloalkyl);CCN, (C1-Csalkyl),CCN, -CH,CH=CH,, (C~C1z)alkyl-CRae-C(O)-(C-
Ciz)alkyl, (C1-Ciz)alkyl-CRa-C{O)-(Ce-Cro)aryl, (G4-Ciz)alkyl-CRag-C(O)-(C1-Cra)alkoxy, (Cy-
C12)alkyl-CRzo-C(O)-phenoxy, (C;-Crp)alkyl-CRag-C{O)-N-di{C1-Cyz)alkyl, (C1-Crz)alkyl-CRyo-
CO-NH(C;-Cyz)alkyl, (C1-Cis)alkyl-CRog-CO-NH,, -CH;CH=CH-CHa, -CHy-C{CHs)=CHy, -CH,-

CH:CH—pheny[, ‘CHz-C/,/CH , O\ or I | I , wherein
O O

Rz is hydrogen or Cy-Cyzalkyl;
the aryl groups are phenyl or naphthyl, unsubstituted or substituted with C,-Cyzalkyl,
halogen, Cy-Cyzalkoxy, Ci-Cq.alkylcarbonyl, glycidyloxy, OH, -COOH or -COQC;-C;zalkyl .



15 carbon atons, or an a, b-unsaturated carboxylic acid having 3 to 5 £ 50661003
atons or of an aromatic carboxylic acid having 7 to 15 carbon atons; p is
1; Rl is Cl-Cl2al kyl, C5-Crcycloal kyl or benzoyl; R2 is Cl-C, aal kyl,

C5- Crcycl oal kyl or a group of the formula of the formula -CO Z wherein Zis
hydrogen, methyl or phenyl. 6. A conpoygd according to claimb5, wherein R

I s hydrogen, C, -Cl8al kyl, cyanoethyl, benzoyl, glycidyl, a nonoval ent

radi cal of an- aliphatic, carboxylic acid having 2 to 18 carbon atons; Rl
is Cl1-C2al kyl, C5-Crcycloal kyl or benzoyl; R2 is Cl-Cl2al kyl,

C5- C7cy @ HaPrRripound agcqjeipapo siein hewhereimfbals hpdiogennad &sns ydregenerrgen,

nmet hyl @4almj|ganyl . 7. A conpound according to claim1l, wherein Xis selected
fromthe group consisting of -CH2-phenyl, CH3CH phenyl, (CH3)2C-phenyl,
(C5-C6eycl oal kyl ) 2CCN, (CH3) 2CCN, -CH2CH=CH2, CH3CH CH=CH2 :

(C, - Cealkyl - - R ' - I - - - Kk

(Cl- C8) §’r éyﬁ}a%ga%?%jr&?@?%{ klgjré ﬁvy%}ef’?\ (l§1y éna%ggre%%yl(a%agr)oaa Qéyethyl

(Cl- Ca) aF pydpyICR20- C(O) - N-di (C1- C8) al kyl, (C1-

C8) al kyl - CR20- C( O) - NH( C1- C8) al kyl, (Cl1-C8)al kyl - CR20-C(0)-NH2i wherein R20
I's hydrogen or (C, -C8)al kyl. 230CT2003 -50 8. A conpound according to claim
1, wher di A nippuseleecdréidg fto otainh hewerenpG cansEGsaiengetdll andCBRanmh@nyite, ethyl
CH3CH phenyl (CH3) 2C- phenyl, (C5-Cé6eyci oal kyl ) 2CCN, ( CH3) 2CCN,

- CH2CH=CHBTOPEBCH CH=CH2 ( CL- CAal kyl ) CR20- C( O) - phenyl

(Cl- G4) &l hydon(piaR0d @CEdreinGle clain alok torpnula( A B 6ADalkyleirCR20- C( O) - (C1- CG4) al kyl ,
(Cr-C4)al ky] -CR20-C(O) -N-di (C1-A) . al kyl, (C, -

C4) al kylm 0-C(O-NH(CT-C4) al kyl, (C,-C4)al kyl -CR20-C(O -NH2, wherein R20
I s hydr ¢bemydrogeflc C8)alkiwhiclis uhimelryned bz@PCqakonpiaich is interrup@albyickieng

or more oxygen atoms, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an aliphatic

carboxylic acid having 2 to 18 carbon atoms, of a cycloaliphatic carboxylic acid having 7 to
15 carbon atoms, or an a,b-unsaturated carboxylic acid having 3 to 5 carbon atoms or of an
aromatic carboxylic acid having 7 to 15 carbon atoms;

pis1;

Ry is C4-Cyaalkyl, Cs-Cieycloalkyl or benzoyl;

Rz is C,-Cigalkyl, Cs-Creycloalkyl or a group of the formula of the formula -CO-Z wherein Z is
hydrogen, methyl or phenyl.

6. A compound according to ¢laim 5, wherein

R is hydrogen, C;-Csgalkyl, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an
aliphatic, carboxylic acid having 2 to 18 carbon atoms;

R; is C4-Cy2alkyl, Cs-Cieycloalkyl or benzoyl;

R; is C4-Czalkyl, Cs-Creycloalkyl or a group of the formula -CO-Z wherein Z is hydrogen,
methyl or phenyl.

7. A compound according to claim 1, wherein X is selected from the group consisting of
-CHaz-phenyl, CH3;CH-phenyl, (CH,;),C-phenyl, (Cs-Cscycloalkyl)oCCN, (CH3)2CCN,
-CH,CH=CH,, CH3CH-CH=CH; (C;-Csgalkyl)CR.-C({O}-phenyl, (C,-Cg)alkyl-CRy-C{0)-(C;-
Cg)alkoxy, {C1-Cg)alkyl-CRzo-C(O)-(C1-Cglalkyl, (C4-Cg)alkyl-CRzo-C(O)-N-di{C;-Cpg)alkyl, (Cs-
Cg)alkyl-CRyo-C({O)-NH(C,-Cg)alkyl, (C1-Cg)alkyl-CR4-C({O)-NH,, wherein

Rao is hydrogen or (C,-Cg)alkyl.




a) at least one ethylenically unsaturated monomer or oligomer, and b) é@ im}
- al koxy- pol yal kyl - pi peri di ne derivative of formula AA Bor 0 0 mRR2 (C )
(B) 23 0CT 2003 -51 0 & G T. G (0) wherein G, &, &B, A are

i ndependently alkyl of 1 to 4 carbon atonms with the proviso that at |east

one is not methyl or G and & or G3 am®@-G4, or G and & and &G and 4
together are pentanethylen; Gb, G5 are independently hydrogen or

Cl-C4alkyl; Rif mis 1, is hydrogen, C, -Cl8alkyl which is uninterrupted or

C2- C, eal dy] cdr;ﬁo&%og{pgl%gﬁﬁ% @d’m%"aﬁm 10 wnBRY x%ﬁ JERe G Bne 9%6?:@%8%&]%1\% genzoyl,

gl yci dyl an a atic carbox acid having 2 to
18 car bo@l-btpdmeyl 6H3@H€p]\ehyia1(ll-bn@tprtenglam&yywlmll@ct)bl(:ﬁa(ﬂhm@cﬁf‘i0 15 carbon
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monoval ecm almqn (-CohIkal- cnﬁrcu@m(@, agnaklylp(C, fmgmqqmmmye @pm{dammglmu(m-or a
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Rao is hydrogen or (C4-Cylalkyl.

9. A polymerizable composition, comprising
a) at least one ethylenically unsaturated monomer or oligomer, and
b} a 1-alkoxy-polyalkyl-piperidine derivative of formula A, B or O

H )




di carboxylic acid having 2 to 36 carbon atons, or a cycloaliphatic or 230CT 2003
aromati c dicarboxylic acid having 8-14 carbon atons or of an aliphatic,
cycloaliphatic or aromatic dicarbami c acid having 8-14 carbon atons; or R
is a divalent radical of a phosphorus-containing acid or a divalent silyl
radical; R if mis 3, is a trivalent .rgdi cal of an aliphatic,
cycloaliphatic or aromatic tricarboxylic acid; R if mis 4, is a
tetraval ent radical of an aliphatic, cycloaliphatic or aromatic
tetracarboxylic acid; pisl; Rl is C -Cl2al kyl, C5-Crcycloal kyl or
benzoyl; R2 is @1-Cl2al kyl, C5-Crcycloal kyl or a group of the fornula -COZ
wherein Z i's hygrogen, nmet hyl or phenyl and X is selected fromthe group
consi sti Ag~Qf _H LeH2-aryl, alkyl (Cl-C18)--- i -aryl , -CH2-CH2-aryl,

al kyl (C, ¢ 2a3 0 CT 2003 -52 (C5-Coeycl oal kyl ) 2CCN,

(C1-C12al ky CH2CH= , (Cl-¢t2)al kyl -CR20-C(O - (C, - C12)al kyl,
(C1-C 2)al O - (C6-C10) aryl

(C1-C12) &kkyl - CR20- CGQ) - (Cl1- C12) al koxy, (Cl- C12)al kyl - CR20- C(O) - phenoxy,
(Cl-C12) al kyl -G®20-C(O -N-di (C,-C12)al kyl, (C, -C12)al kyl - CR20-

CO NH( C1- C12kal kyl, (Cl-C12)al kyl - CR20- CO- NH2, - CH2CH=CH CH3
-CH2-C(CH3)=CH2i -CH2 /\ CH=CH phenyl, CH2-C%H , or , wherein O R20 is
hydr ogerwtreil- Cl2al kyl ; the aryl groups are phenyl or naphthyl,
unsubstituted or_ substjtuted wth C -Cl2al kyl, hal ogen, Cl-Cl2al koxy,

C1- C, 2al &y FeaFndinare "bqeyep@%nﬂés@iw @H, o-AcaapPy plomsamitheyrsoiisa hat at least

one is not methyl or G; and G, or Gz and Gy, or G, and G, and G and G, together are
pentamethylen;

Gs, Gg are independently hydrogen or C,-C,alkyl,

Rif mis 1, is hydrogen, C,-C,galkyl which is uninterrupted or C;-Cygalkyl interrupted by one
or more oxygen atoms, cyanoethyt, benzoyl, glycidyl, a monovalent radical of an aliphatic
carboxylic acid having 2 to 18 carbon atoms, of a cycloaliphatic carboxylic acid having 7 to
15 carbon atoms, or an a,B-unsaturated carboxylic acid having 3 to 5 carbon atoms or of an
aromatic carboxylic acid having 7 to 15 carbon atoms; or R is a monovalent radical of a
carbamic acid or phosphorous containing acid or a monovalent silyl radicai;

R, it mis 2, is C,-Cyoalkylene, C,-Cyzalkenylene, xylylene, a divalent radical of an aliphatic
dicarboxylic acid having 2 to 36 carbon atoms, or a cycloaliphatic or aromatic dicarboxylic
acid having 8-14 carbon atoms or of an aliphatic, cycloaliphatic or aromatic dicarbamic acid
having 8-14 carbon atoms; or

R is a divalent radical of a phosphorus-containing acid or a divalent silyl radical;

R,if mis 3, is a trivalent radical of an aliphatic, cycloaliphatic or aromatic tricarboxylic acid;
R, it mis 4, is a tetravalent radical of an aliphatic, cycloaliphatic or aromatic tetracarboxylic
acid,

pis;

Ry is Ci-Chaalkyl, Cs-Creycloalkyl or benzoyl;

Rz is C4-Cyaalkyl, Cs-Creycloalkyl or a group of the formula -CO-Z wherein Z is hydrogen,
methy! or phenyl and

X is selected from the group consisting of

H.C
H 3
-CHy-aryl, alkyI(C1-Cw)——(l3—aryI , -CH»-CH-aryl, alkyl(C,-C,Qﬁ—aryl ,



10. A conposition according to claim9, wherein the ethylenically 2 3 0CT 2009
unsat urated nononer or oligoner is selected fromthe group consisting of

et hyl ene, propyl ene, n-butylene, i-butylene, styrene, substituted styrene,
conj ugat ed di enes, acrolein, vinyl acetate, vinylpyrrolidone,

vi nyl i m dazol e, mal ei ¢ anhydri de, (al kydgacrylic aci danhydri des,
(alkyl)acrylic acid salts, (alkyl)acrylic esters, (neth)acrylonitriles,

(al kyl )acryl am des, vinyl halides or vinylidene halides. 11. A conposition

s byl onaCssee URCHRG [y sHE o Ch e Hes B BBk S e

a- C5- C, 8al, et (C, sLMémwecHﬂﬂmﬁmm%c&swv16g7c19aM?ﬂm40 G(Dy'(@neizmm ound
of formula CH2= p) X ogen or Cl-C4al E% _Rbls
NH2, 0- (kelajkyl &ﬂ?@' ) Ph%n%w&ﬁa)@'@d o %@Bh‘r 3Pg eyl ctfodateladsyy R

interru BEBY !ﬁ.@ﬂ:{ Q XYCHBUBIH LG 18 -CH,-
Cl1- ClSaIFJ(E%% ocura%lﬁjbstltﬁ? g%%k Clg‘gbgrlqg%w% %l%@ 18a}'|$2ky@ 5?11 n%fj ‘

hydr oxy-substituted C - ClSal kyl am or hydroxy-substituted

di (C1- Cl6al kyl ) am no, -O CH2- CH2- [( 2 or - CH2- N H(CH3)2 An-; An-
is a ani®f= 6% @%hovghe@’/%rgam or |i nor §ni . .Mbergna npnoval ent
metal atom or the ammnfumion; Z NOXE en or sQI fur. 12. A conposition
according to claim 10, wherein R is hydrogen or nethyl, Rb is NH2,

gyci dyl , unsEy%§ ér& e lelth hydr oxy substituted Cl- C4a| koxy, _
unsubst i tiite J k?/r% di (Cl1- C4al kyl ) ami no, hydroxy-substituted
Cl- C4al kipk @y geowgrs drg henyt or saﬂﬂﬁmyltuﬂseustcﬁht(a@ﬂnr Q‘Jtahilnjdd)\am GQCaEIatRyI%OCT 2003
-532is 3..AC os|,tion _acc | t [

ot byt et RIS GG yel R o8- B gyt BiE OBk EORC! 6. ARY

et hyl acryl at e, butyI acryl ate, isobutyl acryl ate, tert butyl acryl at e,

hydr oxyeldyl aStub AN oA URIARY, AR b MR LA AR WbASKY &t o

oligomer is selected from the group consisting of ethylene, propylene, n-butylene, i-butylene,
styrene, substituted styrene, conjugated dienes, acrolein, vinyl acetate, vinylpyrrolidone,
vinylimidazole, maleic anhydride, (alkyl)acrylic acidanhydrides, (alkyl)acrylic acid salts,
(alkylacrylic esters, (meth)acrylonitriles, (alkyl)acrylamides, vinyl halides or vinylidene

halides.

11. A composition according to claim 9 wherein the ethylenically unsaturated monomer is
ethylene, propylene, n-butylene, i-butylene, isoprene, 1,3-butadiene, a-Cs-Cqgalkene,
styrene, a-methyl styrene, p-methyl styrene or a compound of formula CHz=C(R,)-{C=Z)-Ry,
wherein R, is hydrogen or C;-Cjalkyl, Ry is NHz, O'(Me"), glycidyl, unsubstituted C;-
Cisatkoxy, C,-Cigoalkoxy interrupted by at least one N and/or O atom, or hydroxy-substituted
C,-Cygalkoxy, unsubstituted C,-Cyzalkylamino, di{C,-Cygalkyl}amino, hydroxy-substituted C,-
C,satkylamino or hydroxy-substituted di(C;-Cysalkyl)amino, -O-CHp-CHp-N(CHa)z o -O-CH,-
CH2-N"H{CH,), An’;

An’ is a anion of a monovalent organic or inorganic acid,

Me is a monovalent metal atom or the ammonium ion;

Z is oxygen or sulfur.

12. A composition according to claim 10, wherein R, is hydrogen or methy!, Ry is NH,,
gycidyl, unsubstituted or with hydroxy substituted C,-Cqalkoxy, unsubstituted C,-
Csalkylamino, di(C,-C,alkyl)amino, hydroxy-substituted C,-Caalkylamino or hydroxy-
substituted di(C,-C,alkyl)amino;and




met hyl (met h)acryl ate, ethyl (neth)acrylate, butyl (neth)acryl ate, 73 0CT 2003
hydr oxyet hyl (nmet h) acryl ate, hydroxypropyl (neth)acrylate, dim

et hyl am noet hyl (net h) acryl ate, glycidyl (nmeth)acrylates, acrylonitrile,
acryl am de, nethacryl am de or di net hyl am nopropyl - met hacryl am de. 14. A
conposition according to claim9, whereggn the initiator conpound i-s present
in an amount of fromO0.01 nol-%to 30 nol-% based on the nonomer or
nmononer m xture. 15. A process for preparing an oligoner, a cooligoner, a
pol yrner f" a copolyner (block or random by free radical polynerization of
at | east® Brf8Y8%'hyl eni cal |y unsaturated nmonomer or ol i gomer, which

conprises (co)polynerizing the nononer or nononers/oligoners in the

presence of an initiator conpound of formula A B, or 0 according to claim
1 under YeAAHOSIEBREFUHHELC elapaBl wheseindhe éH‘W[%@a%P%%“Hﬁtegfm?W@'@ bond
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pol ymeri zation. 16. process “according to clalm15, wherein thé scission
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14. A composition according to claim 2, wherein the initiator compound is present in an

amount of from 0.01 mol-% to 30 mol-% , based on the monomer or monomer mixture,

15. A process for preparing an oligomer, a cooligomer, a polymer or a copolymer (block or
random) by free radical polymerization of at least one ethylenically unsaturated monomer or
oligomer, which comprises (co)polymerizing the monomer or monomers/oligomers in the
presence of an initiator compound of formula A, B, or © according to claim 1 under reaction
conditions capable of effecting scission of the O-C bond to form two free radicals, the radical

*X being capable of initiating polymerization.
16. A process according to claim 15, wherein the scission of the O-C bond is effected by
ultrasonic treatment, heating or exposure to electromagnetic radiation, ranging from y to

microwaves.

17. A process according to claim 16, wherein the scission of the O-C bond is effected by

heating and takes place at a temperature of between 50°C and 160°C.

18. A 1-oxy-polyalkyl-piperidine derivative of formula A', B' or O’



P (A) (g) wherein Gl, &, &3, & are independently alkyl of 1 to 4 ckjB6h 2003
atons with the proviso that at least one is not nethyl or G and & or G3
and G4i or G and & and G3 and (4 together are pentanethylen; G, Gi are
i ndependently hydrogen or C -Cdalkyl; Rif mis 1, is hydrogen, C, -Cl8al kyl
which is uninterrupted or C2-C, 8al kyl -saterrupted by one or nore oxygen

at ons, cyanoet hyl, benzoyl, glycidyl, a nonoval ent radical of an aliphatic
carboxylic acid having 2 to 18 carbon atons, of a cycloaliphatic carboxylic
acid having 7 to 15 carbon atons, or an a, p-unsaturated carboxylic acid
having 3 5 carbon atons or ef, an 2 3 OCT 2003 - 55 aromatic carboxylic
acid havijng 7 tog15 cargog atoms; or Ris a nonoval ent radical of a

car bani ¢ faci d or pPkosptioi/ous confaining acid or a nonoval ent silyl radical;

R if mijs 2, is C2- kyl ene, | C4- Cl2al kenyl ene, xylylene, a dival ent
radical of an alip i i carbokylic acid having 2 to 36 carbon atons, or
a cycl oal | phat Pc—o, ar omapiT @i cprbokyl i ¢ aci ghhavi ng 8-14 carbon atons or
of an alijphati c, ¥phatic pr aromatic dicarbamic acid having 8-14
carbon atjons; or i i val ent{ radi cal of a phosphorus-containing acid or
a dival ent silyle;fadi I;GR, if mis 3, is a trivalent radical of an

al i phaticl_cycl oaliphat'ic6r aromatic tricarboxylic acid; R if mis 4, is

a tetravalent radical of an aliphdtic, cycloaliphatic or aromatic
tetracarboxylic acid; pis 1; RL is Cl-Cl2al kyl, C5-Crcycloal kyl or
benzoyl; R2 is Cl-G 2al kyl, C5-Crcycloal kyl or a group of the fornula -CO Z
wherein Z is hydrogen,

(B8

O
GG GS
G1 GS
(O}
N
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wherein

Gy, Gz, G;, G, are independently alkyl of 1 to 4 carbon atoms with the proviso that at ieast
one is not methyl or G, and G, or Gy and G, or G, and G; and Gs and G, together are
pentamethylen;

Gs, Gg are independently hydrogen or C4-Caalkyl;

R if mis 1, is hydrogen, C,-Cqsalkyl which is uninterrupted or C-Cisalkyl interrupted by one
or more oxygen atoms, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an aliphatic
carboxylic acid ha\)ing 2 to 18 carbon atoms, of a cyclealiphatic car_boxylic acid having 7 to

15 carbon atoms, or an o,B-unsaturated carboxylic acid having 3 to 5 carbon atoms or of an



e proviso that 7 30CT 2003
rimet hyl - pi peridi ne- 1-oxyl,

, 3, 6-trinethyl-piperidine-I|-oxyl,

, 3, 6-trimethyi-piperidine-1 -oxyl,
2,6,diethyl-2,3,6-trinethyl-4-nethyl cajshanmoyl oxy piperidine-I-oxyl, 4-be
nzyl oxy-2, 6,diethyl-2,3,6-trimethyl- pipe ridine-1-oxyl,
4-hydroxy-2,6,diethy|-2,3,6-trinethyi-piperidiPe-l-oxyl, ﬁrf exclr?ed. 19.
A polynerizahl e conpositjon, conprising a) at |east one ethylenically

ung at ﬁr a?f@ﬂ‘%ﬁ%fi?@gﬁ'sracw haytyeet *,mérﬁfrb%) atgmeppild i@ menoYaemiedicalol ag” or

0 R [Aarbamié didorehbsgisudoditeithy a6or Enofthaent S g (B wherein G,
&, G, A are independently alkyl of 1 to 4 carbon atons with the proviso
t hat at Pehgtis 2, is C-Coealkylene, Cy-Cizalkenylene, xylylene, a divalent radical of an aliphatic

met hyl or phenyl; wth t
4- 0x0-2,6,diethyl-2,3,6
4- acet oxy- 2, 6, di et hyl -2
4-benzoyl - 2, 6, di et hyl -2

h
-1
3, 6-
3, 6-
hyl

dicarboxylic acid having 2 to 36 carbon atoms, or a cycloaliphatic or aromatic dicarboxylic
acid having 8-14 carbon atoms or of an aliphatic, cycloaliphatic or aromatic dicarbamic acid
having 8-14 carbon atoms; or

R is a divalent radical of a phosphorus-containing acid or a divalent silyl radical;

R, if m is 3, is a trivalent radical of an aliphatic, cycloaliphatic or aromatic tricarboxylic acid;
R, if mis 4, is a tetravalent radical of an aliphatic, cycloaliphatic or aromatic tetracarboxylic
acid,

pis 1;

Ry is C4-Cyzalkyl, Cs-Cieycloalkyl or benzoyi;

Rz is C4-Ciealkyl, Cs-Creycloalkyl or a group of the formula -CO-Z wherein Z is hydrogen,
methyl or phenyl; with the proviso that

4-0x0-2,6,diethyl-2,3,6-trimethyl-piperidine-1-oxyl,
4-acetoxy-2,6,diethyl-2,3,6-trimethyl-piperidine-1-oxyl,
4-benzoyl-2,6,diethyl-2,3,6-trimethyl-piperidine-1-oxyl,

2,8,diethyl-2,3,6-trimethyl-4-methyl carbamoyloxy piperidine-1-oxyl,
4-benzyloxy-2,6,diethyl-2,3,6-trimethyl-piperidine-1-oxyl,
4-hydroxy-2,6,diethyl-2,3,6-trimethyl-piperidine-1-oxyl,

are excluded.

19. A polymerizable composition, comptising
a) at least one ethylenically unsaturated monomer or oligomer, and

b) a compound of formula A’, B' or O,




one is not methyl or GL and G or G and G4, or G and & and G3 and?&ACT 2003
together are pentanethylen; G5, 06 are independently hydrogen or

Cl-Calkyl; Rif mis 1, is hydrogen, C, -C Balkyl which is uninterrupted or
C2-Cl8al kyl interrupted by one or nore oxygen atons, cyanoethyl, benzoyl,

gl ycidyl, a nonoval ent radical of an alggphatic carboxylic acid having 2 to
18 carbon atons, of a cycloaliphatic carboxylic acid having 7 to 15 carbon
atons, or an cc, p-unsaturated carboxylic acid having 3 to 5 carbon atons or
of an aromatic carboxylic acid having 7 to 15 carbon atons; or Ris a
nonoval enf~Tadi cal of a carba aci d or phosphorous containing acid or a
nmonoval ent silyl gadicalg B, is 2, is C2-Cl2al kyl ene,

CA- C12al kenyl ene, ! a dlvalent radi cal of an aliphatic

di carboxy|ic acid hav 0786 [car bon atons, or a cycloaliphatic or
aromati c di carboxyli i AV|ng 8-14 carbon atons or of an aliphatic,

cycl oal i phatic @ d\omati c/ardarpamfe aci d hawy ng 8-14 carbon atons; or R
is a dival ent radica i ni [ [
radical; R if mis is\a trivalent radical of an aliphatic,

cycl oal i pphatic or ticgtricarpoxylic acid; R if mis 4, is a

t et raval ert—r adi cal® of Gan afip I C, cycloallphatic or aromatic
tetracarboxylic acid; 2 3 0 CT 2083 -57 pisl; R is Cl-Clz2al kyl,

C5- Crcycl oal kyl or benzoyl; R2 is Cl1-C, 2al kyl, C5-Crcycl oal kyl or a group
of the fornmula -COZ wherein Z is hydrogen, nethyl or phenyl; and c) a
radi cal iniator X capable of initiating polynerization of ethylenically
unsaturated nofjonrers. 20. A process for preparing an oligonmer, a
coollgonqg anp Iyneanr a copolyner (block or random by free radical
polyner|§9t| o] (ieast one ethyl enically unsaturated nono-

(@)

wherein

Gi, Gz, G3, G, are independently alkyl of 1 to 4 carbon atoms with the proviso that at least
one is not methyl or G, and G; or G; and G, or G4 and G; and Gz and G, together are
pentamethylen;

Gs, Gs are independently hydrogen or Ci-C,alky!l;

Rif mis 1, is hydrogen, C,-Csealkyl which is uninterrupted or C;-Cisalkyl interrupted by one
or more oxygen atoms, cyanoethyl, benzoyl, glycidyl, a monovalent radical of an aliphatic
carboxylic acid having 2 to 18 carbon atoms, of a cycloaliphatic carboxylic acid having 7 to
15 carbon atoms, or an o,B-unsaturated carboxylic acid having 3 to 5 carbon atoms or of an
aromatic carboxylic acid having 7 to 15 carbon atoms; or R is a monovalent radical of a
carbamic acid or phosphorous containing acid or a monovalent silyl radical;

R, if mis 2, is C2-Cqaalkylene, C,-Croalkenylene, xylylene, a divalent radical of an aliphatic
dicarboxylic acid having 2 to 36 carbon atoms, or a cycloaliphatic or aromatic dicarboxylic
acid having 8-14 carbon atoms or of an aliphatic, cycloaliphatic or aromatic dicarbamic acid
having 8-14 carbon atoms; or

R is a divalent radical of a phosphorus-containing acid or a divalent silyl radical;

R, if mis 3, is a trivalent radical of an aliphatic, cycloaliphatic or aromatic tricarboxylic acid;
R, if m is 4, is a tetravalent radical of an aliphatic, cycloaliphatic or aromatic tetracarboxylic
acid;



mer /ol i gomer, which conprises subjecting a conposition according to QIZith 203
19 to heat or actinic radiation. 21. A polyner or oligoner, having

attached at |east one initiator group -X and at |east one oxyam ne group

of formula A", B" or 0", mRR2 P (A") (B") 2 3 OCT 2003 -58 0 & & G @3
A wherein R R, R, G, &, &G, G4, _q?_and 6 are as defined in claim19,
obt ai nabl e by the process according to 'claim115 or 20. 22. Use of a1l

- al koxy- pol yal kyl - pi peri di ne derivative of formula A, B, or 0 according to
claim 1 for the polynerization of ethylenically unsaturated nononers. 23.
Use of apB-Toxy- pol yal kyl - pi peridi ne derivative of formula A, B, or O

accor di N, &%1%1%@!' é?c}‘c%oinﬂﬁ Otl)%lexﬁp zation of ethylenically unsaturated

NONOMer s.
R; is C-Cyzalkyl, Cs-Creycloalkyl or a group of the formula -CO-Z wherein Z is hydrogen,

methyl or phenyl; and
¢) a radical iniator X« capable of initiating polymerization of ethylenically unsaturated
monomers.

20. A process for preparing an oligomer, a cooligomer, a polymer or a copolymer (block or
random) by free radical polymerization of at least one ethylenically unsaturated mono-
mer/oligomer, which comprises subjecting a composition according to claim 19 to heat or

actinic radiation.

21. A polymer or oligomer, having attached at least one initiator group -X and at least one

oxyamine group of formula A”, B” or O”,
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wherein R, Ry, Rz, Gy, Gg, G3, G4, Gs and G are as defined in claim 19, obtainable by the
process according to claim 15 or 20.

22. Use of a 1-alkoxy-polyalkyl-piperidine derivative of formula A, B, or O according to claim
1 for the polymerization of ethylenically unsaturated monomers.

23. Use of a 1-oxy-polyalky!-piperidine derivative of formula A’, B’, or O’ according to claim
19 for the polymerization of ethylenically unsaturated monomers.




