P 0 145 263 BI Description Technical Field This invention
relates to a process for polynerizing polar a-olefinic nononers to "living”
pol yners and to the "living" p&PYhA5R63®Iduced by such a process.
Background 10 Eur opean Patent Application No. 82303405. 3
( Publicati § l\{g 068 887) discloses processes for pol ymeri zi ng the
pol ar a- ol PN 8°%mnoner selected fromthe group consisting of
[err] 15 Techni@y Field and m xtures thereof wherein: Xis -CN, -CH =
CHC( O) ) X OP——@§§§§L Yis -H [err] -CNor [err] provided, however,

gdg;(t Q) ?élates \6 é §rooe§§ fof po1yLn%|:|{|r]g’ po%ﬁa-olgﬂmé rﬁono%é (o[“ﬁ\;lr{g] polyr%rs angR

N
or - NR § tOQﬁé:"hvn gerpB mbrs p#o%@@@ﬁéﬂu@ﬂbr)ﬁcé@ ected from[err] alkyl and
aryl or s [err] alkyl, alkenyl, or alkadi enyl or [err]

cycl oal kyl, aryl alkaryl or aral kyl, any of said groups optionally
cont ai ni ng'Bgaa@,o@,a nore ether oxygen atons within aliphatic segnents thereof
and optiwpnal Ty~ containing one or nore functional substituents that are
unreacti ve UrEl@pesa OPayeie Apglitdtion 0i0.N8L303405)% (Publivaticdand) (3068 &7) Msclaexdprbtesses for

1 ndependenpdiymesieiheité palariaro¥ini¢ oromeadsleyted from thb groopednsistingniy t he one or nore
mononer s under pol ynerizing conditions wth: (i) the initiator of
the fornmula [err] wherein: 35 J[err] CHB=a€Hdefi ned above; z
is an activating substituent selected from bgé gr g consi sting of 40
45 50 55 CH,=C(V)X . N

2

:. —

R

20
and mixtures thereof

\_/ wherein:

X is -CN, -CH=CHC(O)X' or -C(0)X";
Y is -H, -CH3, -CN or -COzR, provided, however, when X is -CH = CHC(O)X', Y is -H or -CHs;
X' is -0OSi(R")3, -R, -OR or -NR'R"; each R' is independently seiected from C,.m alkyl and Cg.1p aryl or’
alkaryl;
R is Ciz0 alkyl, alkenyl or alkadienyl or Cgap Cycloalkyl, aryl, alkaryl or aralkyl, any of said groups
optionally containing one or more ether oxygen atoms within aliphatic segments thereof and optionally
containing one or more functional substituents that are unreactive under polymenzmg conditions; and each

of R and R" is independently selected from C,.4 alkyl

25

30
by contacting the one or more monomers under polymerizing conditions with:
(i) the initiator of the formula (R")sMZ
wherein:
35 R! is as defined above;
Z is an activating substituent selected from the group consisting of
40
.. 45

50

55



M ARG, 50

;
i
3
&

EP 0 145 263 Bl [err] 15 [err]
and m xtures -t her eof wher ei n: X is as defined above for
t he nononer; each of [err] and [errEPiosidb26pBendent|y selected fromH,
[err] alkyl and al kenyl; [err] aryl, alkaryl, and aral kyl; any of
sai d groups except H optionally containing one or nore et her
oxygen atons within aliphatic segmﬁﬁts t her eof am?(anlonally cont ai ni ng
one or nore functional su séltuents thaQ:a unreactive under
polngrlzing condi t i oreENe E; N 0 or N,',;' ‘mis 2,3 or 4;

4 or 5; and Mis , Sn, or Ce, R provided,
however, %hen Z is [err] 50
Mis Sn or Ge; and (i) a co-catalyst which is a source of
fluoride, cyanide or azide jons or a suitable Lew s Cld for exanpl e,
55 zinc chloride,obrom or 1 odide, bororOt rif |RJOI‘I de al kyl al um num

oxi de or ,an al kylalu nun1£h|or|de or urce of bifluoride ions
[err], to produce "I{ving"\pol yner haV|ng rep t ts of the one or nore
nonomners. *"livilngs polyner is ne | yneer of the invention
whi ch contai ns an acyj ﬁé rm nal group and

_ m

15

g2
S -N=C=C-R® ., -0C=C-R% . ' -oc|:==-.=.-cn2 ]
“ x' R z
. '
L4c32 m
26
-oC cR?
30 CHZ n

and mixtures thereof

wherein:

X' is as defined above for the monomer; each of R? and R? is independently selected from H; Cy.io alkyl
and alkenyl; Cg.10 aryl, alkaryl, and aralkyl; any of said groups except H optionally containing one or
more ether oxygen atoms within aliphatic segments thereof and optionally containing one or more
functional substituents that are unreactive under polymerizing conditions;

Z'isOorN;

mis 2, 3 or 4;

nis 3, 4 or 5; and

M is Si, Sn, or Ge,

provided, however, when Z is

35

40

4 e ol —— % Rz (o) Rz'
L ]
or Coeee—— =
o CH2 n |

50 | . HZ a

M is Sn or Ge; and

(i) a co-catalyst which is a source of fluoride, cyanlde or azide ions or a suitable Lewis acid, for example,
85 zinc chloride, bromide or iodide, boron trifluoride, alkylaluminum oxide or an alkylaluminum chloride, or a

source of bifluoride ions HF; , to produce "living"” polymer having repeat units of the one or more

monomers.

By "living" polymer is meant a polymer of the invention which contains an active terminal group and is



3 EP 0 145 263 Bl
capabl e of polynerizing further inghlggspoesgpce of nononer(s) and
co-cat al yst. The pol yners produced by the process of the
above Application are "living" polyners of the formula [err]
10 capable of polymerizing further in the presence of monomer(s) and co-catalyst.
wher ei n: The polyfers Atodiced b the ptoesss i thaabbVecApgicatiop acOtidngs pbiprgerodf the formula
[err] 25 each of a and b is independently selected fromO or a
nunber in the range 1 to aboRt JrO‘O’ 000, provideg however, (a +
b) isNaf | east 3; I's the dival eqt radi citl selected fromthe
group consisting of 2%[CH —CJ-B- CH CH —YOM(R )
[err] 35 and r’réxturehs thereof 3 and al |
remai ni ng synbols are as def?ne Tﬁga 45 Di scl osure
of the I nvention pregent |ﬂv Nt i on provi des an
irrproveﬁlent in the aforesaid p_r'acesses Rnd pol ypeas. Mre 50
specifically, the present invertten resides i#the unexpected di scovery of
addi ti onal chem cal conpounds whi ch can be used in the aforesaid
‘processes. of these additional chem cal conmpounds provides
pol ymer g vgzl,é:ge%&!fr&{?ihe@o‘ﬁp@én@uglnsopy means of the aforesaid processes. The
invention herein resid the process conprising polynerizing
:the nononer sel ected fromthe group c%n3| st |{zg of o 55 Rz
R? R% 0 ¢
Z

| .
C- c C-

~ % _CN, -C-CN, -C—CX', ' ) and k J .
. 'y '3 .
R R | \(»cuz A \ecn,

n

25 each of a and b is independently selected from 0 or a number in the range 1 to about 100,000, prowded
however, (a + b)is at least 3;
Q is the divalent radical selected from the group consisting of

X! ' &
30 . [
X CN- CH-CH=CO- co-
~CH,-C-,  -CH,-C-Y, -CH,-C-Y . -CH,-C-Y ,
Y N .
35
-CH————CH- -CHl——CH
— c ¢ ' Y. ¢-0-
| o 0? N\ Do . 0oZ N\,
R R

and mixtures thereof; and all remaining symbols are as defined above.

Disclosure of the Invention

The present invention provides an improvement in the aforesaid processes and polymers. More
specifically, the present invention resides in the unexpected discovery of additional chemical compounds
which can be used in the aforesaid processes. Use of these additional chemical compounds provides
polymers which are not preparable by means of the aforesaid processes. The invention herein resides in
the process .comprising polymerizing the monomer selected from the group consisting of

50

55




“
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[err] and m xtures thereof wherein: 10 Xis -CN, -CH = CHC(O X
or -C(OX; Yis -H -[err], -CN provi ded, however, when X

ro-lerr]
is -CH=CHC(O X, Yis -Hor -[err]; EP'0 14326381 (g ([err] )[err], -R -OR
or -NR R'; each [err] independently, is a hydrocarbyl radical which is an
al i phati c, alicyclic, aromatic or m xed aliphatis aromati c radi cal
containing up to 20 carbon atons; Ris a hygﬁgfﬁﬁkyl radi cal which is
an aliphatic, alicyclic, aroggﬂ;eey’xﬁixed al opi€at i omatic radical 15
conté%ﬂing up to 20 carbon atos, oatloﬁally cont™y/ni ng one or nore ether
oxygen atogs within aliphatic segnents thereof yand optional ly contai ni ng
one or nore functional substituents that are unre®ctive under
pol yneri zi ng condi tions; and each of R and R' is independently sel ected
from[err] alakyhixtud®therddi contacti ng the one or nore nononers under
pol yneri zi ng waesiali ti ons Wt h: (i) the initiator of the fornmula [err]
wherein: 10 Xis {c8ir CH=ICHC@$X' defiop¢d above; Z is an activating
substituent ad #iciCée -EN omnrCO4Re prgyidedphogeves iwbén Xig -€H = CHC(O)X', Y BOH or -CHs; [err]
40 P(éip r-(])Si(R‘ )3, R, -OR or -NR'R"; each R, independently, is a hydrocarbyl radical which is an aliphatic,
alicyclic, aromatic or mixed aliphatic-aromatic radical containing up to 20 carbon atoms;
R is a hydrocarbyl radical which is an aliphatic, alicyclic, aromatic or mixed aliphatic-aromatic radical
5 containing up to 20 carbon atoms, optionally containing one or more ether oxygen atoms within aliphatic
segments thereof and optionally containing one or more functional substituents that are unreactive under
polymerizing conditions; and
"\/ each of R' and R" is independently selected from C,.4 alkyl

_ 20 Dby contacting the one or more monomers under polymerizing conditions with:
W, (i) the initiator of the formula (R')3sMZ wherein:

R! is as defined above;

Z is an activating substituent selected from the group consisting of

25 RZ RZ o
: 1 [} [
-CN,  -C-CN, -e—Cx',
1
R3 R>

30

o Rr? o R?

" 1 n [ }

¢ - ¢ c-
35 ] . L J

g ) o,

L*Cﬂz m CH '

40
r?
[
~N=C=C-R° , -0C==C-R? , -0?——::::(:32 )
[} ] .
; . 5o 83 I
L(-cuz 4

50 -0C cR?

T

§5

and mixtures thereof X' is as defined above for the monomer; each of R? and R3 is independently
selected from H and hydrocarbyl, defined as for R above;
Z' is 0 or NR' wherein R' is as defined above;



v
55 and m xtures thereof X is as defined above for the nononer; each

of R2 and R3 is independently fyom H and hydrocarbyl, defined
as for R above; Z' is 0 or NR %&hoefg"%sl% is as defined above;

M are as

! EP 0 145 263 61 mis 2, 3
or 4; N hEsBsof0r 5 and Mis Si, Sn, or GCe, provi ded,
however, whem &3] Sor 5; and [err] Mis Sn or Ge; and 15 (i) a
co- cat al yst whiscdn Snsor@esour ce of fluoride, cyanide or azide ions, a
Sui tak_{e Lew govasled, thowdver, wia@ | €, zinc chloride, brom de or iodide,
boron~tridluoride, an alkylalum num oxide or an al kyl al um num chl ori de,
or a source of bifluoride ions [err], to praluce %4 vi ng" pol yner
havi ng repeat units of the one o) m)re noners, # s id process further
characterized in that: is H pro ‘hat at | east one
ferr] group is not H and/or theot niti tor i of the fornula
err] or ferr] wherein éH above and [err] is
an activating substituent and |s nerr] . emein X, [err] and
R3 are as defined above; and/or 30 (c) Zis selected fromth'e gr oup
tonsi sting ofysBRoraERNR R')2, -OP([err], -OP[Gsi([err] and
xtures _t her@af oo-catalyst whickViR& RLirGe & fubrfdb rc}yamdg or B4 ibhs, PERASLANRS dciacer SBAME;
nd/ or zinkc @hioddR, REFIAERSr ibddeE BordrOGRIoAR! arPdiglalumin[i@ rofqlie or an alkylaluminum chloride,
rovi ded, hovdew €durcedf bifiuoridhions HFS 2 50

to produce "living" polymer having repeat units of the one or more monomers,
‘. said process further characterized in that:
- — 2 (a) R is H, provided that at least one R' group is not H; and/or
{b) the initiator is of the formula (R')2M{Z')2 or O[M(R*)2Z1}: wherein
R' and M are as defined above and Z' is an activating substituent and is
3 &2
-0C=C-R
25 't
X' R3

wherein X', R2 and R?® are as defined above; and/or
a0 (c) Z is selected from the group consisting of -SR, -OP(NR'R")z, -OP(OR")z,
-OP{Osi(R')z]2 and mixtures thereof,
wherein R, R', R’ and R" are as defined above; and/or
(d) R? and R? taken together are

35 | | ch Cﬂs

provided, however, Z is

% r%0

-C-CX' or -oc=c(Rz)(R3)
i

i
R’ &
50

and/or Z2 is

o

55
~z+-c-c(R?) (rR3)-:

and/or



and/or [err] is - Jerr] and/ or
6 . EP 0 145 263 Bl
(e) either X and [err] or X and [E?r 14tsa(":ér?‘toget her are 10
[err] and/or [err] is 20 :

I I (e) sither X' and RByr X' lahd/RNgken pGétherele | S nmeant a pol ymer of the

I nvention which contains at |east one active term nal 25 group and is
capabl e of polynerizing further in:the presence oft nonomer(s) and

co-catal yst. It will be umderstood by ©skilled in the art that
the Nast §our nenbers of the aforesaid growZTrom whi ch the activating
substituent Z is selected are the r peﬁiove I mne or enol forns of
t he previous four menbers of e group. The m xtures of such nenbers
whi ch are operabl e herein include, but are not limted to, the

cor r espondi ngPREHEOVHPESor ket 0- enol i xt ur es. 30 The pol yners
produced By the process of the ir}vention are "living" polyners of the
formul a [err] RO '

_Cc-CX' or -0C=C(R%)(R%)
) 1

15 RJ Xt

andlor 22 is

N 20 o

-C(R%)-cX'.

By "living"” polymer is meant a polymer of the invention which contains at least one active terminal
25 group and is capable of polymerizing further in the presence of monomer(s) and co-catalyst.

It will be understood by one skilled in the art that the last four members of the aforesaid group from
which the activating substituent Z is selected are the respective ketene imine or enol forms of the previous
four members of the group. The-mixtures of such members which are operable herein include, but are not
limited to, the corresponding cyano-imine or keto-enol mixtures.

30 The polymers produced by the process of the invention are "living" polymers of the formula
T 1
o 1P
o 7 No
[ R a

% wherein:
Z" is selected from the group consisting of

o r? o R?
] ] " ]

1] 1 n

-CN, -C-CN, -C--CX’', r A : and H
23 RS \¢cu ) \%cn
R 2'm 2°n

50

each of a and b is independently selected from 0 or a number in the range 1 to about 100,000,
provided, however, (a + b) is at least 3; :
Qi is the divalent radical selected from the group consisting of

56



50 [err] each of a and b is
i ndependent | y" sel ected fromO or a nunber in the range 1 to about 100, 000,
provi ded, - however, (a + b) is at |59 145263 B1 Qis the dival ent

radi cal selected fron1the group consi sting of 55

7 : X' EP 0 143,263 Bl

By [err] 15 \d m xtures

t hereof; and X all renalmnhg synbolscnucﬂxcukﬁlned ab@oe, said
polyner further r cter| | hat : v (@) [err yProvi ded
that § east or?g] e?a aq‘!tot Hc é: ¥ Lc}ls E|s ‘sel ected
from-P(O(NRR')[ef¥r], 20 -P(O)([err], -P(O)[OSl([err])[err] and - SR
‘and/ or (c) the "Iiving" polymer is of the formula (1) [err]
i[err] (11) [err] [err] (111) [err] 25 wher ei n: [err] is a
ihydr ocar byl radi cal- meH+ﬂﬁ?QHﬂphat|c alicyclic, qaﬂmnﬂﬁk or m xed

:al i phati’e-aromatic ' alnlng up to 20 carbqp ato@ao_or a polyneric
iradi cal containing & qust/ ®@r bon at ons, of oAl &qce/ p,
‘optlonally contai ni ng oneMr nore ether oxygen at ons, lketo groups and/ or

ffunctlonal substituents that 30 are unreactive undgr pol ymeri zi ng
jfcondi ti ons: Z3 1s a diradical selected fromthe group consisting

j of

and mixtures thereof; and
all remaining symbols are as defined above, said polymer further characterized in that:
: (a) R is H, provided that at least one R' group is not H; and/or
& o (b) Z" is selected from -P{O)NR'R")z,
i 20 -P(O)OR?")z, -P(O)}OSi(R")s]. and -SR: and/or
(c) the "living" polymer is of the formula

o/ _
(1) Ry(IZ3P QM(R")212(0))p; (1) (R")2M(QP Z™).. - (ll) O[M(R").QP Z"];
25 wherein: -
R, is a hydrocarbyl radical which is aliphatic, alicyclic, aromatic or mixed aliphatic-aromatic
containing up to 20 carbon atoms, or a polymeric radical containing at least 20 carbon atoms, of valence
P, optionally containing one 6r more ether oxygen atoms, keto groups and/or functional substituents that
30 are unreactive under polymerizing conditions:
v Z3 is a diradical selected from the group consisting of
r% r? R 0
i ' ) ' ] 1
; 35
= -2'-C(0)-C- ,  -C- . =G . ¢ G-
' ' )
I R’ C(O)X" CN CH,, 3—
40 o]

. C—
]

. oy

. \—{cH, 37

and mixtures thereof;
Z', R2, R%, X', m and n are as defined above;
50 P is a divalent polymeric radical of the formula

55




and m xtures thereof; Z', [err], X, mand n are as

défined above; 50 Pis a divalent polyneric radical of the formula
55 8

: 145 263 B1 - .
EP 0 146 263 Bl EQO [err] wherein X, Y, R a
and b are as defined above; Q Mand [err] are as defined above; and
pis an integer and is atXl east 1, 15 provi ded, however (1) when
[err] is [err] 25° Mis Sn or GCe; (i) when ferr] is
3B~ ¢CH,-C3— CH ToTT] 2 and R3 taken
t ogéther are - ' b é c

a
R

" wherein X, Y, R, a and b are as defined above;

Q, M and R! are as defined above;
and
p is an integer and is at least 1,

15 provided, however,

(i) when Z% is
" 0
\4’ |1} L]
20 C j-— .
o/
CH2 "
25
M is Sn or Ge;
(iiy when 23 is
RZ
30 ) ]
~-Z'~-C(0})-C-
t
R3

35 .
R2 and R?3 taken together are

40

5 (iii) when Z3 is
50 . J :
c(Oo)X'

R? and X' taken together are
55



45  (iii) when Z3 is [err] [err]'and X taken together are ‘-!'

55 . EP0145263B1 EP 0145263 Bl
) 0 [err] and (iv) in Formulae (I11) and 3
(1), ztis 10 15 According to the present invention, £

| one enbodi nent of the process conprises pglynerrzrng the 20 nononer

. selected fromthe group conS|stPng\Pf [err] and m xtures ;
> thereof 30 wherein: X is -CN :(HQQX'OD-QQ)XZ Yis
y;-H [err] -CN or -[err], provrded’ h r, when X #¥s -CHCHC(O X, Yis
) K rr]; X is -CSl([R}r] -R or -NR R'; each [err], {
E'lndependently Is Hor a hydrocarbyl radi cal which is an al i phati c, i
§i al i cyclic, gmatic or mxed 35 al i phatic-aromatic radical containing up:
i to 20 carboqvgﬁegﬁmgggyggem)tht at least one [err] group is not H, R

3 is a hyqggocar radi cal which is an aliphatic, alicyclic, aromatic or

g mi xed allphatlc aromati c radical 2containing up to 20 carbon atons, or

B a polymeric radical containing at |east 2 carbon atonms, any of said

8l radi cal s optionally containing one %i her oxygen atons within
}alrphatlc segnents thereof and ptTo IIy cont ai ni ng one or nore

#iif unctional- substituents that are unrégctive under polymerizing conditions,
;40 at least one of any R group in th@ nononer optionally containing one or
g:nore reactive substrtutents of the formula -Z (OCC([err]) [err]

”mhereln [err] G
‘| s i ndepen derf fen EE\L r;t and tron. r%% %\(t%fmml\ﬁ of tﬂﬂgrog%s%tcgﬁﬁrrsﬁsg%l re%néﬂg e’
LNDre nommnEPQ ne@ 3|t|ons Wit h:
CH==CH
0=C C=0

\.7

(D
CﬂzalC(Y)x ¢
25

and mixtures thereof
3o Wherein:
- Xis -CN, -CH=CHC(0)X" or -C(O)X":
Y is -H, -CHa, -CN or -COzR, provided, however, when X is -CH- CHC(O)X‘ Y is -H or -CHjs;
X' is -OSi(R")s, -R, -OR or -NR'R";
~ each R!, independently, is H or a hydrocarbyl radical which is an aliphatic, alicyclic, aromatic or mixed
) 'ahphatlc-aromatlc radical containing up to 20 carbon atoms provided that at least one R' group is not H;
“'R. i a ‘hydrocarbyl radical which is an aliphatic, alicyclic, aromatic or mixed aliphatic-aromatic radical
; " COntalrﬁng up to 20 carbon atoms, or a polymeric radical containing at least 20 carbon atoms, any of said
: radlcals optionally containing one or more ether oxygen atoms within aliphatic segments thereof and ,
’ optlonally containing one or more functional substituents that are unreactive under polymerizing conditions,
at least one of any R group in the monomer optionally containing one or more reactive substitutents of the
. formula -Z'(0)C-C(Y') = CH, wherein Y' is H or CHs and Z'is O or NR'; and
each of R' and R” is independently selected from Cy.4 alkyl

by 'confacﬁng the one or more monomers under polymerizing conditions with:
(i) the initiator of the formula (R')sMZ wherein:
R! is as defined above;
Z is an activating substituent selected from the group consisting of -SR, -OP(NR'R")z,
-OP(OR")z, -OP[OSi(R")s]2 and mixtures thereof, wherein R, R', R' and R" are as defined above, and
M is Si, Sn, or Ge, or
the initiator of the formula (R1)2M(Z')2 or O[M(R")22'}2 wherein;
R' and M are as defined above; and
Z' is an activating substituent and is

50

-0C=C-R

55
X'R>

10



45, (i) the initiator of the fornmula [err] MZ wherein: [err] is as
defi ned above; Z is an activating substituent selected fromthe
group consisting of -SR, -OP(NR R") -OP([err], -OP[CSi([err] .and
m xtures thereof, wherein R [err] E%RQMS",&:’IS‘ are as defined above; and
Mis Si, Sn, or Ce, or 50 the initiator of the formula [err] or [err]
wher ei n; wherein: [err] and M are as defined above; and [err] is an
activating sxibsts tefeed aeovel dng each of R a IFP is independently sslected from H and hydrocarbyl,
10 . defined as for R above, or EP 0 145 263 Bl

wheret n: the iniatorjof the $ormaield (ReMZ'adbereid; and each of R2 and R3 is

i ndependent | §' as@&Meaes asdlefined abdve:andl hydr ocar byl defined as for R
above, or  Z'is anaglivaling subsiituent sejectediiomithergiaup gorfsisinglof wherein: 6  [err] and
M are as defined above; and Z4 is an activating substituent selected
fromthe group cons"r'stl ng of T [err] and
m xt ures t hereof vxt@r_ele(o)x- [eJr]-de(x{)=cxr X' are as defined above and
Tis 2071 [err] 25 30

or the initiator of thgforrrula[err Ezg [err] and M are as
defi ned above, pro'Vh" d)=C=0 "« howey —-§ ast one but no nore than two
[err] groups of [er® ; and is an activating substituent
sel ect ed fromthe grfgto CO{ISI sting o{,C\SSI .40

-L/ and mixtures thereof wherein:
R!, R? and X are as defined above and T is

- HL . CHs

25

Ch

20 or the initiator of the formula (R*)sMZ° wherein:
R' and M are as defined above, provided,
however, at least one but no more than two R' groups of (R')sMZ5 is H; and
Z3 is an activating substituent selected from the group consisting of

50

&6

11



50

55

45 55 EP O
145 263 B1 [err] and
. . EP 0 145 263 B1 . .
m xt ures 't hereof wherein: f& :1'«% X and Z' are as defined
above; mis 2, 3 or 4; and 35 n_nls 3,4 or 5,
at | east one of any R, [err] apd [err] in agzinitiator optionally
contai ning one or nore | nltlaR| ng substitut of the formula
[err] wherein: -CN, M adcen err] are ascdegi ned above; and
i ]
o RZ o R?
GO S -
%l ) e J [
\(-cuz . CH, ¥}
15
RZ
\ 20 -N=C=C-R® , ~oc==c-R% ", -oc¢ crR? ,
X' R z J
o \(.cn2 4
25
-oc cr?
. L«:HZJ,
.'. and mixtures thereof wherein:
R?, R%, X' and Z' are as defined above;
25 mis 2, 3 or 4; and
nis 3, 4 or 5,
at least one of any R, R? and R? in any initiator optionally contamlng one or more initiating substitutents
of the formula -Z2-M(R'); wherein:
N\ M and R! are as defined above; and
0 Z2 is an activating diradical selected from the group
consisting of
45

12
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40 [erg] is an activating diradical selected fromthe group
consi sting 55

12
[err]

o

of

10

15

20

25

35

50

55

45 50
EP 0 1h263 g5 263 Bl

o
n 1
-c(r%)=Cx® . c c- . -oc c-
1] [ ]
o- , Z
\(caz m k‘CHZ m
? ¢ 1 2
c c" .. -oc= - . -C“R ')
- 1]
CH CH,¥p _
o T -C—C=0

o oR
_z'-c=c(R%)(R%). -c(R®)-cx', -2'-C-C- .

o- R

and mixiures thereof wherein:
R, Rz, R%, T, X'. Z, m and n are as defined above,
provided, however, when Z2 is

o

M is Sn or Ge and, when Z2 is any of the first nine groups listed above, at least one but not more than
two R! groups of Z2 is H; and '
(i} a co-catalyst which is a source of fluoride, cyanide or azide ions, a suitable Lewis acid, for example,
zinc chloride, bromide or iodide, boron trifluoride, an alkylaluminum oxide or an alkylaluminum chloride,
or a source of bifluoride ions HFS , to produce "living" polymer having repeat units of the one or more
monomers, :

The polymers produced by the process of the invention include "living™ polymers of the formula

13



err] and m xtures thereof wherein: [err], [err], T, X. Z, m 1!
hnd n are as defined above, prov#%gqi Savgyver, when 72 is
err] 45 Mis Sn or Ge and, when I's any of the first nine groups

ijisted above, at |east one but not nore than two [err] groups of [err]
‘s H, and (i) a co-catalygt ich is a sour of fluoride, cyanide or
Hzide ions, a suitable Lewis acid, exanpl e zinciwchl oride, brom de
or i odi de, boron trifludt' ey * ) kyl al um num

f or

hl or.i de, or a source of byfldori de iongc[err)l, to produce "living"
oolyﬁbﬂ ha&i ng repeat units of the mm?(w Nﬁﬁi& 0 nononer s, The
pol ymer s produced by the process of} the |q¥ent|on |Q§Iude "It ving" polyners
of the formula 55 _ 13 :
-P 0 145 263 Bl [err] 3
- whaaein: wher ei n: 10 Z" is selected fromthe group 4
sonsi st i ng® ofz” [seeledted from the group consisting of -P(O(NRR')[err],
P(O(ORerr], -P(O[Csi([err])[err] and - SR each of a and b
.S |ndependently selected fromO or a ﬁ&nber in the rﬁ%gg 1 to about
}00 000, provided,
15 -CN, -C-CN, -C—-CX' ’
R R>
g 20 _O Rz ) ?2
. c C— . C C—
_ L. L J
. \(.cr / : CH, ¥,
-P(ONNR'R")z, -P(O)OR":, | :

-P(O)[OSi(R');]2 and -SR;

each of a and b is independently selected from 0 or a number in the range 1 to about 100,000, provided,
. 30 however, (a + b) is at least 3; '

Q is the divalent radical selected from the group consisting of

X - X!
’ ' ' ) ' '
35 ¥ SN— SI‘I—.CH:CO— SO-—
-Cll,-C- - ~-C-Y, - ~-C-Y . ~-CH,~C-Y .,
CIIZ (.: . CHZ CcC-Y CHZ C 2
Y
“ ~-CB~———CH- ’ ~-CH~——CH
' ' n
c c _c c-0-
N s N . o” \,”
N N
o i - ;

and mixtures thereof; and
50 - all remaining symbols are as defined above, or the "living" polymer is of the formula

(1) Ro({Z°P QM(R")212(0))p: () (R")2M(QP Z7)2; or (ill) O[M(R")2QPF Z"L;

wherein:
s5 R, is a hydrocarbyl radical which is aliphatic, alicyclic, aromatic or mixed aliphatic-aromatic containing up to

20 carbon atoms, or a polymeric radical containing at least 20 carbon atoms, of valence p, optionally
containing one or more ether oxygen atoms, keto groups and/or functional substituents that are unreactive

under polymerizing conditions;

14



30 hgpgever, (a + b) is at |least 3; Qis the divalent radical selected

fromft he group consisting of y

[err] 40 and m Xggr, tfeqqof ; and 50 all remaining
synbol s are as defined above, or thetrloleetlsndgggagolyrrer is of the formula

(1) [err] [err] (I1) [err] [err] or (II1l) [err] [err] wher ei n:

55 [err] is apydiarcarsbiydtedndoi theadroupttosdstingsofal i phatic, alicyclic, aromatic
or m xed aliphatic-aromatic containing up to 20 carbon atons, or a
pol ynmeric radical cont ag?u ng at lghst 20 car bog? at ons, @f val ence p,

opti ohad | y cont ai ni ng one or nore ether oxygen atbns, keto Yroups
~and/or funetiopal @(,@5514;1 uengs tr@.t are unreaec+ve . C ymeri zi ng
condi ti ons; 14

EP 0 145 263 Bl [erm:} is a dlcemlpxal sel ecE¥d from B consi sting
of [err] and m xtures thereof; Z', [err], [err] X, m

£
b
£
b
5
=
¥

and n are as defined above; 20 g is a dival ent poI ymer i c radi cal of the
formula

C——————C—
]
z 1
15 L—-—(CHZ 2
-’\_/ and mixtures thereof; :
Z', R2, R®, X', m and n are as defined above;
20 P is a divalent polymeric radical of the formula
o/ :
xr .
CH.-C% Cll CH
25 (- 2 ' b [ '
| B Ja
30 R

wherein X, Y, R, a and b are as defined above;
Q, M and R! are as defined above;
and

3 pis an integer and is at least 1,
provided, however,
(i) when Z3 is
40 o
113 [}
c c- ]
cayre?
45
M is Sn or Ge;
(i) when Z3 is
50 .
RZ
[ ]
i -C{0)-C- .,
]
55 33

R? and R3 taken together is

15



:[err] 30 R

Y, R a and h are as defined above; (? [err] are as defined above;
and 35 p is an integer and is at | eEBP f5263 B?ow ded, however, (i) when
Terr] is [err] Mis Sn or GCe; (ii) when Z3 is 50
-Z'-C(O-C .3 R2 and R3 taken
‘t oget her is HaCne CHy 55
'EP 0 145 263 Bl [err] 5 A en [err] is 10 [err]
[err] and [err] taken together is 20 ' '
0 5 0 26 [err]
Land (iv) when Z" is any of the first five groups |listed above, at
| east one but not nore than two [err] groups is H.
f (i) when Z2 is
10
R2
-C- |,
15 C(O)X'
R2 and X' taken together is
o\ /o :
Cc
rl \Rl
and _
{iv) when Z" is any of the first five groups listed above, at least one but not more than two R' groups is
H.

it is readily apparent, that the five members of the group defining 2" are the same as the first five
members of the aforesaid group defining Z and are cyano or keto forms of Z. Similarly, the third member of
the group defining Z" is also the keto form of the aforesaid activating substituent Z'. Moreover, the five
members of the group defining Z* are the same as the keto and cyano members of the aforesaid group
defining the activating diradical Z2. It also is apparent that Q is a "living” polymer unit provided by the
starting monomers of the process of the invention, as originally depicted above, or such unit in its enol or
imine form. The "living" polymers contain terminal groups -M(R'); at their "living" ends or, when
polymerization is initiated by bifunctional initiators of the formuia (R')2M(2")2 or
O(M(R! )2Z'],, central groups -M(R')2- or ,

-M(R")2-O-M(R)2-. These terminal or central groups are attached to carbon if the adjacent Q unit is in its
keto form, and to a hetero atom (O or N) if the adjacent Q unit is in its enol form. Both tautomeric forms
may coexist in a given "iving” polymer of the invention.

In the description of the further characterization of the invention, any reference to symbols "as defined
above" means not only as defined above in the further characterization but also as defined anywhere
hereinabove. This caveat applies particularly to the definitions of R, R, R2, R%, Z and Z".

The "living” polymer of the invention can be a homopolymer or a copolymer, depending on the
monomer or monomers selected for use in the process of the invention. Moreover, as will be discussed
more fully hereinafter, the "living” polymer can be linear or branched and, depending on the selection of X,
Ry or Z" in the formulas, can be used to prepare crosslinked polymers and block copolymers.

Monomers which are suitable for use in the practice of this invention are, in general, known compounds
: and include, but are not limited to, the following: methyl methacrylate; butyl methacrylate;

, sorbyl acrylate and methacrylate; lauryl methacryiate;
ethyl acrylate: butyl acrylate; acrylonitrile;
methacrylonitrile; 2-ethylhexyl methacrylate;
2-{dimethylamino)ethyl methacrylate;
1 55 2-(dimethylamino)ethy! acrylate; 3,3-dimethoxypropy! acrylate; 3-methacryloxypropy! acrylate;
! 2-acetoxyethy! methacrylate; p -tolyl methacrylate;
2,2,3,3,4,4 4-heptafluorobutyl “acrylate; methylene malononitrile; ethyl 2-cyanoacrylate; N,N-dimethyl ac-
i rylamide; 4-fluorophenyl acrylate;
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30 "It is readily apparent, that the five nmenbers of the group defining
7" &e the sane as the first five nmenbers of the aforesaid group

def i ni ng.Z and are cyano or keto f GPrid 145263 Big; mlarly, the third nmenber of
the group defining Z" is also the keto formof the aforesaid activating
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are the Sa%t oresal

defl ni ng tt}qufbﬁ,{,b,}@&wgﬂy@{e{h@m,gg ndTa%iét]e It also is apparent that Qis a
"1iving" PRkl 3-riietykib@getly mbihsn i, Simditisicy BBy AEResyad, the process
of the’ i RVeINI helate H8 niha@iitaluhasturhRRleste 8f ;FIROM Spartidiiary 4Gdh ebtrs bf i N i ts enol or
I M ne for Mgniditglendcarboxiig acips) koy BRMBIe Cettiylend Glydobdifbrylidd, digth@ehe FlycdVbib@yiitg, at their

"1 ving" erygser®rdiacylael glyceryl Difldcyynand, i ndahhitoD Mexasicrylite,t soatiteidhdagaciyiates) Nethyileda aglycol

I ni tiat or s dndethadrgaté, dexambiayl¢re o] diarylate, [err] [err] central groups [err] or
[err]. Thegsa-prepanetiplaimethacrglata,t 1r2af-bupneiind Bimathacrylate, d dl1entindthylopapie iviacdylateh e

adj acent 0Q tristhylensi glycplliacryigte 4(-dydohexdnediohdiagmidtet 1o4-genkepedial dmathamlateD or N) i f
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process 9 5%‘5%’?1 ﬁa‘ﬂ roh ¥§E§ S W e di scusse nore fully
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qgroups which are devoid of reactive hydrogen atons. G oups such as

HOSi ([err] and [err] are nonreactive gp g/{8eg3@ich conditions and,

t herefore, can be tolerated. On the other hand, groups such as [err] and OH
jare reactive under polynerizing conditions. In order for nononers
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fare derived (gmeé,ﬂg@m,@ggh){é ates or (neth)acrylam des whi ch are

1 hensel ves OpRrdmRtiI-PRARERRKS3-{(mbhgsipfoRB @kopbiydhbiphénit diahti@se substituents
fran react W MR-dimethyi-P{3trhairioRy-Smethy 3R inehyRIO@FR-repefyiiphosshenicl amideli t i at i ng
i5i t es fr om whinehoped-ythredthyGinbane-besenglshogphani acid, Hidtemethylsipyeaeence of

hononer ( S}o althethoxyed-mtlyy-8-((rimathyisighoay)2-prrienytiptmsghonis @fd.bis(irimethiisilyl) ptent i on

or ocess i ncl @erethokyeR-((tdmashyisiyoxyde-plopenyinhdsphanjc acidgdidtiy] dsteni ng: [(1

§ et 00Xy - 2- nig-(hyidimethyigthyperhphyi-o.2dorat ybedlimethlisiee;  [(2-methyi-5-phenyl-1,3-dioxol-4-yloxy}
¥ (1- met hoxy - Pimethyldilgre: 1- ropenyl ) oxy] di met hyl oct adecyl si | ane:

i (1- met hoxy- [ﬂnﬁﬁ@rﬁgﬂwiﬂf{ﬁi 15413 & dgpian-2-ylideR)mphoxy krimgpglsilane;

D (trimet Byl 53-Pigl(hmedng, QS‘M'POE‘Y]TH' tetragiepyirdisiloxgney t 1 | et hyl si | yl ) acet at e;

et hyl  2- melif Tm°2’°"y‘2""et ¥ FPI?B‘EW’%WH‘I?W@E’?E opanoate; 55

E (2- et hy| - 12980 e8nedsh \)‘BZI)F?'I Aitfane; trinethylsilyl nitrile;
fret hy| 2- et 19’?%%'??‘ \d "?I?PEWI ropanoat e;

f (4, 5-di h?{d 2 "5 ol i met hyl sil ane;

B (2-nethy o8l fiomd& bls(oxy)]bls[trl net hyl si | ane] ;

§ (2-methyl- 1[(1 ,Zet. D O TET RS b2t siche: PT O-

"}» [(2-methyl- 1 -pro| enylldene)bls(oxy)bls[tr methylsilane]; trialkyisilyl nitriles; Eﬁ)d 0145 263 Bl

geny|l ) oxy] tr Ry FL( @Hafﬁ snoxy)é% l-propenyl)oxy rimethyisilane. Trimethylsilyl nitrile is most pre-
g (2- met hyls J,ea,(gdrl me hyl 5| yl oxy) -1- propenyl) oxy] acet at e; (1-

Bl met hoxymet hoX glampret®t Mithtors whith Q3 iidaleOmdrb tiiah ToRé pMyrBdr| AEIR include trimethit &)y -tris-
ﬂ err]-tri s(t@imemyiSly)-£3,5-yénkenbuidoebite, dimethPEd2 BR@IehasiBN)-A3DenzSheaRtdiye, 1,6-dimethoxy-
B, a' - bi s(trinehdradiens-h Bldlyibk(oRy)Rsiimenasliane],hdbig{1-methoxy-2-methyl-1-propenyljoxymethylsilane.
Bl +-6- di et hoxyThe ibtidkex st erthe ihvedtictiayd diher(k0own)chiapdihdsrdr battayskephrba tyknown methods
a1 ( 2- et hy| «dl - feoi0 pe@wy -starting) uiaeriylid. ) @i itiatpts- listed abldvarettidygthysdilyianitdle aed lethl! trimethylsilyl
; "r (trimet hyl ptatersel c))lpmgrplauycnamlaple Initiatofs( of the aforesaid formula (H‘)sMZ wherein Z is

-cycl ohexenyl ) oxy] tri nmet hyl st annane; [ (2- rret hyl -
‘ - but enyl i dene) bi s(oxy) ] bi s[ trigfet hyl si | ane]
12- (trimethyl silyl)propanenitrijJe; ethyl (try mnﬁ hyl ger manyl )acet at e:

[(1 ((1-dé&-2-enyl)oxy)-2- net-f@HCb!L pf O- HmB-%xy]d ri met hyl sil ane;
H{phenyl 2-nethyl - 2- (tri-butyl st anpyl ) propanoat e’4 net hyl
42- (triethylsilyl)acetate; 10 R nethyl R
412, 5- bi s(tri met hyl ger manyl ) hexanedi oat e;
(2 nethy - 1- cycl ohexenyl ) oxy] tri but yl st annane;
(1-net hoxy Gt tHebigsbonding kelyne ityihg eneyid!damand fekmget hyl si | ane:
(2-methyl-1-[2-(trimethylsiloxy)ethoxy]-1 -pro-
ik enyl ) oxy] tri nmet hyl si | ane;
:N, N- di et hyl - (tr|nethyIS|Iylhﬁhosphorodlan1d|te 15
(trimethyksilyl)dinethyl _g i3t e; tris(trinethyl ) phosphite;
¢ N, N-di net hyl -P-[ 3- nethox&f -?? |nethylsﬂ5yl)oxy) 2- prgﬁ%%il]phosphonlc
i di ami de;
i N, N-di net hyl - P-[ 3- met hoxy- 2- met hyl - 3- ((trlnethyIS|IyI)o%yf 2- propenyl ] phosp
 honi c di am de; [ 3- met hoxy-3- ((trinmethylsilyl)oxy)-2-propenyl] phosphonic
. acid, bis(trinmethylsilyl) ester; 20 1
[3-nethoxy-2-nethy|-3-((trinethylsiIyI)oxfa-z-propenyl]phosphonic aci d,
bis(trinethylsilyl) ester;
[ 3- met hoxy- 3 ((trlnethyIS|IyI)oxy) 2 propenyl]phosphonlc aci d, dlethyl

ester;
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xadi ene- 1, 6- di yl bi s(oxy) bi s[trinmethylsilane], and

b| s[§1- net hoxy- 2 met hyl - 1- pr openyl ) oxy] net hyl si | ane. The initiators
usediin the invention are either knemp mepegwids or can be prepared by
known met hods 40 from known starting materials. OF the initiators |isted
above, trinmethylsilyl nitrile and ethyl trinmethylsilyl acetate are
commer ci al | yhesairaX'|isiddfined ds@abavi garoyespreppred frem aitritas dBHRY CHENasiers. fetones) ongulstitied 7
S [ emidgs (REEICHCOBY wheein Xois e defisprtiatiove Rieteadtien Wi, s sxpmpleng Fouly @i ar
forns lithium dnsopropylamlde followed by reaction wnpaza halide of the formula (R')3sMCI wherein R' and M are

18 '  Eps ¢5fingd abgys is def| ned ag above can be

prepar ed § r omMEPR; ‘Ifé’§ 'CI”(@(P'" P’ s CE( ?k} (e Bgfromers
ani des (R2) g@ E%g Eﬁﬁﬁ%" hp\es f‘i( cag 8\’%3‘:}391 WP'é c’f'f"%tt% in B is
for exanpl e 9§ 1 ReeH c]sr °'°'" § l'i t hi um dii sopropyl ani de,
fol lowed by reaction with a halide Qg the fornula [err] MOl wherein [err]
and M are as defined abov.e3 5 . Initiators of the
af oresai d’fornul a wherein R2 or Rs-l%—er%-ih'l so can be prepared fromthe
nononer s usi ng appropri at'ey procedures. For exanple, [err] =
C([err])C(O X can be reacted with ®err] MH wherein [err] is as
defi ned above to produce ([err] MZ wherein Z is [err] 15 In
still anq} hierstitretdthed methbd ther préferredeiditidtors whigh enedtriayisivih niyiles qan jbeipkepared |nygitu by
nitriles caweali® Ppirieljadsild ghiprdesyith an lgycess of cyanide ion ftmgqltp@e SPUKCE, pg_q:hqﬂtgtqapl%lam-
chl ori de wi mniuncyasiée Jbe rgdiduglepricdedon cgh ServecinaRoSERIYA Y the seymesigations ych as
t et raal kyl am Similarly, initiators quﬁﬁlf’EfF‘f‘P'éi/ﬁ‘ﬂPM@’)z MR SZF W e’%’Yﬁ’nWﬁ%‘dlzoﬁrecaérFeg'@Fve
as‘\& co- cat %HoY%ge feiiher kppwn p:(eqn q | prepared by the Tbove % for example:

a of ¢t i a i rea on o]
i SRR AR G

(R°)

the a ve lmf())ed a}orsef?r unETn the mv?{mon prgcefss ql:hbc%' Lﬁ%@ n‘8{ lm‘intgg to, the

formula [er oillowm err

l'ithium cong s é?fﬂrl(trm% Is“y dh%?gmgj ates as descri bed above or

E% %1 tatgy?boh al|n|t

di hydri dé% ctrlyistyldi I'n the reaction with the

mononers [ e ﬂmeth =] hosph,te As al ready stated above, initiators

Afor use in f‘duﬁJMﬂﬁ- aLrﬁahow @afaﬁ.smwag;om@,prdamyua{o@phm dgibchigd; t ed to, the
fol I owing: N N-dimethyPB3¥n 11
z(trimethyl sislnyeord- ﬂ'@tﬁthé’thyl@ -2 ptoBényllphosphonic acid, Bigkimbthyisigipésay:l si | yl )

SR iRYil3=(rinetnyBily oKy Sa-brivbeh i pASsBRvAL @dinais di t €;

hosphi t €; [3-methoxy- 2-methy!-3-((trimethylsilyl)oxy)-2-propenyllphosphonic acid, bis(irimethylsilyl) ester;
, N- di et hyja-ntattody-Fgtifetysitd)okyl-Rptopaiyiippbsphdnid acidxdigthyegperopeny| | phosphoni ¢

d| am de; [(2-(1,1-dimethylethyl-5-phenyi-1,3-dioxol-4-yl)oxy ltrimethylsilane;  [(2-methyl-5-phenyl-1,3-dioxol-4-yloxyl-
&N, N-di et hyﬂnmE’ch{léBlameet hoxy- 2- met hyl - 3- ((tri net hyl silyl)oxy)-2-propenyl] phosp
. choni ¢ di agn [fregthoxy)(1.7,7-triB@hylbicyclo[2.2. 1]heptan 2-ylidene)methoxyJtrimethylsilane;

1 3- met hoxy- B3-pigl{irmetecxiri-beteryiaxylohdyd 3-tramethpledisflexpshos phoni ¢ aci d,

£bi s(trimeth $[§rme§no y-mpiayl- 1-propenyl)oxy]methyIsnlane

©
¥
{

3met ho is[{}peathpry-Zmethyly i H)paidmpthy! . .
E)I s(tri m);%/h ds‘?"quW P&Y Orlgﬁgtalﬁ l?ised‘ ty u?ml'e?t I(methylthlog)sﬁgln%l anhosphom ¢ acid,

(3 et howy- . mm o ;:ggopf;%bgéwﬁtgvgﬁ'sgeawatﬁ? R A P

est er: tlon mtl'a%)g|
Th i ovg injtia ors re either known m und ared by known methods
-di mat hyI et % sa i aE 3 ?j 1 5’ thaz?Pe)éXj% '@reépared from nitriles
os (R2)(R3)CHC(O)X' érgﬁtx bdAdEabove by

[(2 met hyl - Now %; ajenals n c%t
rs
; - 35 [ ( met hox a%é'}or ){aln 'EﬁL& itfl dulopropylamlde followed t:gf reactlon with a polyhalide

#] heptan- 2 th %)4 rﬁh @D Befined above.. s[ (1- met hoxy- 1

.f'-; - but enyl ) oxy] 1,,1{,&]5, - 16k da@ B0 loTWRS1 2 P ¥A&SIN, in 2, R? or R3 is d‘Ha%is(: Zan be prepared
. - et hoxy- 2- a4k (e |mo;iomd9§ G RAYPrd A briBddaMsk. Fol @dfiple, CHz = C(R3)C(O)X' can be reacted with the .

i = v——— -

dihydride (R')2HM-O-MH(R'); wherein R' is as defined above.

Useful initiators of the invention include those wherein the activating substituent Z, Z', Z* or Z° also
contains one or more reactive initiating substituents, resulting in branched polymers. Such initiators can be
prepared in situ by reacting a monomeric compound containing at least one reactive substituent with a
"simple" initiator (R')sMZ, (R')sMZ* or (R")3sMZ5, or precursor thereof, containing at least one initiating site.

it is to be understood that the useful initiators include nitriles, esters, amides, and ketones, and their
corresponding ketene imine and enol forms, all of which are active in the polymerization process of this
invention. Moreover, the initiators wherein the activating moiety Z, Z', Z* or Z° contains R, R', R", R!, R?,
and/or R3 can also have, like the monomer, one or more functional substituents attached to an aforesaid R
group, provided such substituents do not interfere with polymerization. Functional substituents which are

50

55

19



'bi s[ (1 -nethoxy-2-nethyl-1 -propenyl)oxy]dinethylsilane; and, '
except when a bifluoride catal yst i gplgegs 2483 siet hyl (nethyl thio)silane; and
40 trinmet hyl (phenylthio)silane. The bis(nmethyl)- and bi s(di nethyl)silanes

| i sted above are exanpl es of bifunc- tional initiators which can
I nitiate nouesfdl ingindeo e apabljlimited tohai n. The i medi ately above
initiators are elther known conpounds or can be prepared by known net hods
from known st artd erlal niti of ¢he afgdEER1 alerr]
can be prepared %QI‘I I eésbzd @é%f%m)%hﬁo CN, ecgttéeér)gmketones or
subst{itut®ed am des (R2)(R3) CHC(O X' wherein X is as defined above by

45 reaction wthypf@d exapdyNR R* bUtyeNi | hiOORCR)OR thi100 (R) (OXORPY| am de,
fol |l owed by reaction with a polyhalide of the fornmula [err]
‘wherein [err] and Mare as defined above. Initiators of the

‘aforesaid fornul a V\/nere i, [err].or rr al so n be
pr epar ed 0 -0— @re)r:s us% g_'ﬁégabpréfg?gfp d‘lJreéﬁl For
._exanple [err] [ei-: can be reacted with'o d| hydride [err]
iwherein [err] i__ f 1 and efo) (o} j4ators of the
1| nvention inclu e lglge*mﬁgrel n t [eo?a%:ﬂtvﬁ%g substgt’u(ent ! [err] or
_n[err] al s contains one or more reactive initiatin

lisubst i t uent Suchyuasiiuenty Sithen dirsctine Rier tsaimprte fos exaplehypralis. arowde fupdtianah ites along
jlpr epared i n O&3tthe 999 of ROEES "r'i‘ jnsysufiahitoifiedrese-ikingpehain @xtensian. shai pienching. pefarpodiyiea
r eacti ve suB@P‘?’T%éH‘i’“ FIVERF p"'°“ UV absorption, and,ih¢ |ike. Ip H‘PP'ia%ItcBPf T%F‘Y ntion g3 deggiper

| i g s g e pete
fﬁriﬁﬁéw qﬂﬁ SOty mepﬂwg"tﬂr‘tawg@ Q 0

.
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5 \—/ sts S| |n t 1] mven on p ss r th (o) n s or can ge are

m des_ and k ;:g) owr com ounds Sun t ﬁ i ec?t!!\ge‘ cat |c a e the
X nol -f O s, on ro X;ﬂ d l% gral

f nveMon i XIJeQ('{’nskdﬂtettHy 915 ul %fﬂﬁbrétl etl@ﬁ' léaYea (Qﬂ\e 5:@‘1&53 éJa ’
ferr] or tefRhdAY B Sonfom &yahilid, rtri cﬁcﬁét mlno)sulfomum amd@r} a%yl o%oboron

have, |i Ié’ Hﬂﬁ‘onﬂp RSB, Il Snddli AEESS, aNSlP Inb@N&anigdd D Sikai Ik L Siaed! In@(ﬁuhﬁﬁiylfarﬂm@}n
hf or esai d Rsyifonium  difluorotrigheaiifannib, O‘tQtrQﬁElj amioRiumU hﬂl&é Ut@tmmﬁgmnﬂéﬂiurﬂ Nu&db € i
i th pol y e kdwgaiytamithonilid Néyhnidd FPreféiidd Sdoldatd§Ets Snanlab GBurdds€of fluoride ions. especially tris-
,'19 (dimethylamino)sulfonium difluorotrimethyl silicate and tetrabutylammonium fluoride; tetraalkftinrboniufb
P63 Bl a0 Cyanides; zinc bromide, and aZieehigddel Nncl ude, but are not limted to,

ferr] Most prefofrdd co-catalysts are sources of bifluGiiteHors s iad, tie rekanples ittolee Hescribed in
_| rectly or Eabpean Patergapplication ND.0843@226M T |(Rublidatiahr Nol. § 3215439 partidutddy fris(dioethgiaraino)-
:| tes al ong sulfonium bifluoride, bifluorides of thatalkglhe\e@hdespémqym |p9tm|umc Brarneniums Qiflgoritd. éetnfa@jf
fr oss- | i nki kgamrodnivimybiflusridenianiddetraargiphesphobipm ibifindrides; or f or nodi fyi ng
§iroperti g Juridimetylaminolssifogiuinp biflearide Uvaya o piepareh, by a fracting etrip(piRethylpming)gylionium
i ,— actice of dl[llpqrcgnmqq‘y@mgqtq)wﬂv V\a@r gre%le\qur |glsanol, for example methanol water mregwed gﬁce hlgher
ini tiator myPEs FePEERY: one end of a oI ymer chain or

oI yners can ° p’°°°ss of the inventioryig) caryl teﬁbe ey %E’rﬂb?‘él'?‘i/ Cf EfﬁfEEaP'b Ha? |t°z% be

1 p or 0 bly at i atur ssential

B cgrlzgvgzln‘o ”gab sg °§%?agﬁagm§ﬁ Aﬁ‘g«mg g"°5‘F P'f’ha d 89 ?ﬁ%ll
: b X e for re |on 0 OCCUf; that is, the material are solv d at centraﬁ)ns empl Fje
pr can be pr \E S lgcl hacetate roplom nle tol le etbna en ﬁ
Fui tabl e, éa anb St 4tr\saeth O ot rnary-
: nvent ion p QFO ‘fhoi( Is:léﬂe 055\ éve Q':Efi Wi bihérs sﬁ@ﬂnag 1 n-8.
i al kyl al uma&‘tﬂmtrh@ ah @ﬁahy b fi. Acetonitrile and tetrahydrofuran FPardHTl SANBNRWhEE S co-catalyst

1 i s(di M hyhgsh M) skibel syab,mscun dniéRTiOLEddTNNBY kil dolcaBilydt employed is a zinc compound,
i s(di met hybigs Q&)eﬁtﬁ |afeQiﬂiltbbmoQﬁf&ocarbons and chlorinated h?&ocambrdsﬁpreferably dichloromethane or
L et rapheny| apsehbremay.ani de, tris(di met hyl am no)sul foni um azi de,
R et r aet hyl anmomeé uonérddrsl @sed DO thRNprocess of the invention are geherallf; lliguddsi e ce e Ipaly®erized
* kal i m%% awitfou saiveetSalthaugh a sbiveniets aenetigialnm dengrollingl éeaderatureedusihg @@thelens, polymeriza-
it ri s(di met hyieraMhem} solvent is used, the monomer mag Wb foismlvednoddispersert berein phemgdntsatianel tak,
it et r abut y| afeasirii wihfe [peferabtieat lqagtt t0awe ¥eh Theaimitetar ismanfoloyest atcheconggnttation such that the
it et r aet hy| ameeamierfinitiztgramdiad entio Bigeshier tharul!, oierablyareptst ban fd he epesatabystricrogmaly present
lf | uori de i ossucteaastoue|thay the molgr ratio of initiator to co-catalyst is indherrengn Pi1 dPr! (PP srisferaRly tfm
|d| fluorotsgi PRyl silicate and tetrabutyl ammoni um fl uori de;
it et raal kyl am’rﬂ’h}/"ﬁ rpplymerization process of thg i %ﬁ?f‘ db:Prejarghle 19 chigeiihe '"ﬁ'ﬁtﬂ' £5-fRtalyst, and
Ychl ori de’ solvent, if used, to the polymenzam fgrlerqgam% (tjwcract P E e}‘:@"V &P I&r@grs Sf
bi fluoride MYRY,MUGUR pight ?8?"”8%?‘7?)?’ ireq. ) 8iected S¥PP 74 e p° ymerization of methy
‘Eur opean Patent Application No. 84302261.7, (Publication No 0 121 439),

particularly tris(di nethylam no)- sul f oni um bi fl uori de,
ibi fluorides .of the alkali netals, especi a?l y potassium ammoni um :
tbi fl uori de, tetraal - kyl ammoni um bi f | uori des and i

t et raaryl phosphoni um bi f | uori des.
Tr| S(dl rret hyI am no)sul fon| um bi fl uori de may be pr epar ed by react| ng

o . -



b Suitable solvents are aprotic liquids in which the nononer,

I nit :_?-'at or and co-catalyst are sufficiently sol ubl e for
reacgion to occur; that is, the mtfﬁb%ézéﬁr& di ssol ved at the
concentrations errpl oyed. SUI tabl e sol vents include ethyl

acet‘at e, propionitrile, toluene, xylene, bronpbbenzene, dinethoxyethane,

di ethox- methacrylate initiated by trimé@iyBifyN@trile kiR 8 )laBlaliQbw cdnBiniratidh bivya@dbCor HLbrifidBE,
N, N- dl et hyds it rcbaatalge poinddzationtikdd\plads sriendn ittRictioNperdt Bi/deveral minutes. In such cases, all
pyr r o] i donematenals, seluding fhe Imshaneye) axyd chaiged foydtar bainiepernartly ano msed mosicatsech
cr own €t heraa itiabticosataly§ -sgstanvis-gheferred to obtain relatively monodispered polynters. Be a manadiisperse
t et r ahydrsofpalymer.is e@t omi liaving @ narroet nbadecularhweibhtodiswitationatha i IMe{/Brrigebostdl. diehighsr
when a co- caltesiof/MtwM , the polymer is said by the attfticheeriolydisieseact i ve species is an anion
is used. Whenhltheugh,@gindigated goove. & inirefgrakle qoghqggequlmgcegw@m co-catalyst and solvent to
sui t abl e sdtevrolymerizatios vepsel keinte adsing yennereetish syPseauprl PeiMMerization rale) beigadtoptolisdoiinss,
pref er abl y %nePar a9dijientfyrihercadgjtions of co-catalyst may sometlmeslbe NOcagsaio SHsialn RlyRerization.
The nonoffer s 1 dep! ran-fying) prhvneds arodyct qbigined by, mpgns S‘n“‘%ﬂ"éc %?fé'?edweg;fi‘ [sdimeeY¥and
can be pol fﬁﬁ?F'ngE‘a ‘living™ polymer to an ackyp RYFfoBRg, FPurep: Siph 78 Moty ?’P?‘BGB oh, fog grafelt
I s benefi m"?ﬂh °r'] cor,\trol | ing tenperatyre durin xot her

I mer gthe uﬂp ﬁi

tion. Wen fal ylcoﬁols ai bs’fgp’{[}laﬁer(?& éf’ 8%'%9 e

prote: h urces such as water o} Solutlo
‘therein at ‘(:)eﬁ éjm%

| er n in
are es ec:all usefulf r preservi th IM éﬁg
| at | east 1@..&4@ ey qieﬁgf we L B @a'étfoaﬁ
I , the isolated from solytion &G &d exa’rﬁBle elleﬂ%d & g}aﬁulﬂéoea er n
, preferably greghepe Lib@&to@d th-ghﬁe 9:%1 %ﬁ-ﬁduﬁj bolymorid) BlodRRl bidbs RBERERb the enol or imine
i "\such an ¢adaRs Bl Qlil@e AibtesaldbiHulaltér thé "iiting! PélfmeRloPthe litemian. Cdk Slaibh. & Sivigr
. the rangg QoifmdrOprdfbrdd0By dolymbindDhm¥thyiOmbtRacAfdd using [(1-methoxy-2-methyl-1-propenyljoRy}t he
; pol yNner | ZateMiisiRh&aRsSiniitorchRains M @B ingldnd, itdle endiic RFoadi®y abl e to charge the
.initiator, co-catalyst, and solvent, if used, to the
. polynerization vessel before adding the nn§€ﬁer(s) espeC|aIIy i f polyners
.. of narr ow nol ecul ar distribution are desired. In
.~ sel ect edescases, such as theppbeeEchaCk\P of net hyl _
.;20 0si ( EP 0 145 263 Bl
=methacrylate initiated by trlnethy*BllyI n|tr|FH3u5|n§ a relatively | ow
;concentratlon of cyanlde or fluoride ions as the co-catalyst,
$ pol ymeri zation takes ﬁaace after an induction period of several mnutes. In
% such cas®s Mgy jupon quenciing. éfqoayeded PPy o| ydi ng t he nmononer (s), may be char ged
t oget her or independently, and m xed in plac Such an .
ElnltlatOF/CO catal yst systemis preferred ain relatively nonodi sperse
- pol ymers. By a nonodi spersé polpmé ynem_ neant one having a narrow
ol ecul ar wei ght distribution that Eﬁ n is about 1. At higher
- val ues of [err] [err] the pol yner™vs sald %y the art to be pol ydi sperse.
-EAIthough as indicated above, it is preferable to charge all necessary
©iniiator, co-catalyst and solvent to t he Iynerlzatlon vessel before

“addi ng rmnorre'?h °°°S§Lﬂ5é’l9 El‘(?ﬁ‘tm pSpivbfor peparish h‘? B'V’B FHQSZQPBWE"F'BP E;E% ripomers

_mononer ad f"j':f' Vé%é% &ﬁ&utg‘; §‘9E?f°'°wt5';°| "'%’: S ‘gﬁ%ﬁ °r“',‘;z
necessary p i ar& runcﬁlon o] the r ra es o mtl ttoﬁg ncl 3{ atlﬁw E g%fl ¢
‘-'.prOdUCt ob %lnsﬁ |m ora c-a% pea MrdtiOd% & ra rpns
__eXpOSI ng t Q%nc o]n%# M%- e p\é%n ﬁ) £e9 Qn %%&\gdls H ./fiﬁs equal to
: moi sture of nﬂﬁ% hat |f (Me irnty a@us at ) astnég polymenzatlon r: Pand I c“blﬁ%row
pol yner 5450‘(: edudy. edtlch Bdhaith cth&@ieﬂhe 1rbﬂé|'a'ﬂtg1 of "fing & BdiiteRby dhloniB BéHRkiSation
* provided tRRMnibESof the arPRHRIACIIGM | Fabd0 Al tslightly A6CY RS hBorSHRBINFR D § b6 RbEifabiRioe I
. or al cohol gxampf! pdiy(REtRyI anethadrylété) fbﬂi\'ﬁ WP, HrEBEUE 1.01tol 10¥Erd knblen MAheVARbsSare CHEYMEAS
“hydr ocar boRsmethyi freaddstd @l dhetiBIRA Mbihdchilatdd! GoAS ui MU/NBT bR s ivargtidnivepolymer
"1iving" pehysargoperties, siivhl 83Elasé farkitidhetempdddturé, Mardndss,Vieaidisteridnytamysegatut@ and delt
_cast or %puscdkiom such sol utions, or the pol ymer may be I solated from
" sol ution and Therdolymerizatiod e sdof the)presenampénaqn jpelves @i "Adah " oneayanienu haxing ceveral
It is to beimiaiiesr withomébnic ipalymerization.i frea bxafmpleninitiation angl) potyaietzation; roaypreodrresenteb by
¢ not i ncl udeonvengiorsheduaiipns iwhdreire the initiatop eeielyssuglt 2R )eMit ipdocaiehpteasaieed efdhenpalvaner or
- the "livjnghaipel pragch wficht igmaingViving | even whep thex BARIME! Supphy| S\qopymedighe palivafingr
prepar e b?”l’ﬁ@ﬂ—'%ﬂfréfl?hz?sn ;ﬂelzhyaf Z?TE% Wﬁ@?‘&/?tdt‘%mﬂ%'l‘i‘?@ of the polymer chain or branch. The
© [ (1- met hoxyerpingigtitipler mpiepyy ppieeR Pherisally deactwatem ffﬁ?%ﬁ ploipiliating furthes pplyerizafiop, with
© contains, &© 1AM 9 gifeRy éfr?aomqr htheigeyipn qfiR, IRPTRing. Copolymers, 1ith spegifiq APRaer

R IR eIl o oy

- . e W pm— e .,

‘" upon quencﬁ?"h‘@“"e? or blogk paly PR carpthus be prepared. The process of the
i nvention is useful for preparing honopal yners or copol yners of the
nononer s descri bed above. In either 2ase, the pol ymers obtai ned are

"l'iving" polyners which may be of high or |ow



40 nol ecul ar wei ght and having a broad or narrow nol ecul ar wei ght '
distribution [err] [err]. At a Oiggegli4s ogatgPerature, [err] [err] IS
pri marily a function of the relative rates of Initiation and

pol yneri zation. Rate of initiation, [err], depends on initiator and
€o-cat al yst t yywRough the lpRdsérit iphoEoss euaémbﬁsraatohna paymd?ﬁétmrmre'rezm sigrificéra tiffererjces wijich
ks a f unaki @mmeicialsigoitencer Tmed idiferbntes irdiudd treadbilityy®t copolypeerizen ahethacrylate and
boncent rat i eerylatsaronerosme chir Spebistisng of agylath masoreersidbr ¢xemple, ety anglr settybacritidtesntol |

[ hat s, theelstivily manddisperseatapolymersit Suck sopohwrers are tdifficult toh dmpeedigferta pbizin iby rknevt e
and aN Cth aPreseseasanch) & anignigpolymeriaelion loy freeQadi¢al pelyrerrigdtion Motehyer. eheredsi gnionie [pealy-
br epar at i on mgfizatignj precages g@?Wﬁf@!‘l’f{? rejgtiveiy, merddispeses IS ¢afried out at jow dampeFivess.

bf the art wpHelvewel felowr-10 (Ca vhighs regyifeyexpanpivihtefrigeraion \AgUipRRB! {on eRRANGiGL gpergtipgyjthe
bf 1 are obP@lY"H%('é‘a‘t'é“ pnoeqss of the jyenfign| ik OPasRbIE,QVArER MiElp tamPRrRLIE " lc%'ﬁ%ttf@ 381““ wp r%;?
Terr] of ab@but 1500€- § s opnvpnisritly operahig withymany ccommprciallysimgprian ?S‘B'F‘ Pt §b° tam

ety e st e S R e

é'perm ts USG

[:' ransition preﬁﬁjaqlon r§¢k lﬁ%ﬂarln ersrofun:ﬁss ‘fk cﬁ er SIW\ ;EIH fn%to ;énI; b{:t dre use

, d by
i i scosity. either, on t!)r t C c?m&mfr)l § lﬁl Fonél %M@ﬂﬁ.ué Nor by
| nvolves a 410 5\( doallf g% i p trn2 witf) & fur@nQRdc

bol yner i Zat Eﬁﬁling a 5nt e Lpﬁa érﬁ 'c@rﬁéu nmé’?g' an |n§ @ﬁé %n 'Hd¥e ®M&n one polymer
¥ epr esent ed can_bd” BIRYE bt r cospiAt tbCHb% gL N - gté?ebrhnlhéd' ﬁélﬁrfers”@hﬁir)&o the

gsuch as [ er pdubled of Q&Eﬁéﬁgleatpol%&s S5isnea fwhbrl e PitiatéNBntains mofeitth Rndhitiktihg Bishor the

g\hi ch remai Rdnonter Coritdhs & thay\biRNedctV@ s BPARE ofSrditihg/ withSnifufRs WsTBédcribbd Proviously.
heNVat | ng Bn i the SdapgindCitjont ohGiks arfly dne Edpping sitd, @el dgeM mdyCiish]contiits othéCiaiiciéhant

“he ot her eg@ugf whidheprévieyraativeCtrninal Sibs ly B8 @blymdr @seful for tsatiseduand | praparation asf Glock

DI ety, unl eswiymbe sk cradsHiyiked palginery,ak &l othbrwvise ajpdifing pofymbrirdpedied. Bgarriples bheapping

bol y | Zat iagentsvdohthining ond brem@aEppdy sttksf ifadude ritdimaaimayraathy lbenzly hororaige. |4tchiatomethdi n

f engt heni ngsty@oe®ol ynmers with specific nononer sequences, or bl ock

bol yner s,25 c &methoxysnetihexymethplbaneyd bromide,

P 1 1,4-bis(bromomethyl)benzene, 1,3,5-tris(bromomethyl) benzene, terephthglpiehgdejang tolugne gijsocyanate.

f t hough t h&appingAgerts ¢ANSINIEg §n9 eADRINGH PO ANG AN PY] '60’?)64"9%@4‘ GRS thah are; YReepeive, prder

Li gni fi cant c#pAPing eendijensdnciyde ch have commerci al significance. These

i f f er ences TPRERERYdimeliamefhylibenzensy no| mar i ze nethacryl ate and

cryl at e %fod (5’?€}°§‘°"h - OBRBY R mhva?e"%ﬁe vl ate mononers, for exanple, ethyl
nd sor byl ff"ﬁ{ ? Sty' Jelatively m)nodl sperse copol yners. Such

opol yners o 3f' ay@nqt{ﬁ@gm ble to obtain by known 5 processes such

s ani oni c : 'ﬁf&a?m Lor, Qr é'% radi cal polynerization. Mreover, whereas

ni oni ¢ -. S dribyihEny et FEsuntthll GRoIRS Q3he Sinfcf? b tubat R hVine o
ok gp“am:% plieidb i g Ao

pnodi sperSfm &@m&e Blohat:,

el ow - 10 CyifdhElich SOEHDE €Xpensi ve re o geratlon eqU| prent for commercial

p\mjat i on, the pol ynmeri zati on process of the invention is operable over
de tenperature range, fromabout -100 Cto - about 150 C. It is

onveni enl y operable with nmany comrerci & |y inportant nononers at about

nbient 10 tenperatures. The prBeess of this invention can al so be

sed to prepare pol ymars cont ai ni ng one or nore specifical |y | ocat ed

qunct i onal gltl&ljl pgr V&' -T%rh? au &rﬁc%crnalc\éfmlrjxglg a[s nta)( rrr%n Ic i:n'g fu(nalaﬁul Edbgﬂéenguéuch

ire useful QNG 0,Si | ds orocesd
"' ossl i nked 29!9!Lrw’§?§owna[ (étlo é‘&%(EA eri {ngl ‘éadpﬂ ﬁ%éﬁ ylﬁ;é';l eréa?niﬁ%t@

i ther a m)rlag anieNliq@ whéreih ! dih Opfolym‘alr a m&Q ?-'anré' $bie; PdgRénB L) polymerization
funct i onal ist duidBlo: TIY rek¥onliS prefelBIy &a.ﬂd: YutGhe @t drabaick REARRDBN BOYatdyRE tris-

i ving endd.miath;lmndygaIfdﬁmrd.fmé}ahnetms.uba&aia@mréfénbhl caalfsynct i onal i zed

iappi ng agent . Inlthe foll@virgagxprhplgs @ QPétific GRBbAmEEs BOthie iivBmion, Paks GrRIDPYrddBtagdstdls by
fihen nor et haphode tEmdeyaitess are in dedredsICoBRIB ubless] dieesd spauidd.Mes polydiersipl ©f oft the

i ve doubl egolymer' midacts ofthaonaingies ip aéfinereibysD =s M/ 3 rthel rdoldéchier weightsthaiddp Heermded by

St ar - br anc hegl oheatier droplatoarapne dGRE).UNldsH ethérmisé smtited, the Miving hsolymsr erotilttsrobained
i'nitiating 9 e, ingantigrherocess weren ayenched A1yt eppBiraTtr eoishain befoe melgular \weighist were
'capabl e of rdewenitedg with initiators, as described previously. 20 Even if

the cappi ng -agent contains only one capping site, the agent may also

contain other functional groups which provide reactive termnal sites

to the pol y®EAMPLELf ul for subsequent preparation of block copol yners

or cross-|inked polyners, or for otherw se nodifying polynmer properties.

Exanpl es of cappi ng agents containing,one or nore capping sites include |
4- di met hoxynet hyl benzyl brom de, 4-chl or fret hyl - styrene, 25 3
4- met hoxymet hoxymet hyl benzyl brom de, 1, 4- bi s( br ononet hyl ) benzene, ' i
1,3,5-tris(bromonet hyl) benzene, terephthal dehyde and tol uene diisocyanate.
Cappl ng agents cont ai ni ng one capp| ng 5| te and one or nore functi onal

.



' -Br, -Cl and [err] and which may optionally also contain non-capping
fungtional substituents, such 45 as [err] [err] and [err]. Reaction of
cappi ng agents with the "living" podERAYAS 26881 pr oceeds simlarly to

\n reactions of non-pol yrreri c trialkylsilanes. The capping reaction is
nor tral | 'y carrr ed out in Polrganr c Li ur d wherein both polynmer and

cappi ng ag é&m_e&% ESQE.&BEE Veri zatr on solvent is

sui tablg Igg%afsef‘ﬁt' 08 899 mmglpofytn a”' OUt rn £ 5 enslgwly109(429

fluo E’ §?]

ol) tf} dropanetnac ate gf‘ on wth % e and passage of extract through
O T O S S T
are by wei ght and terrperaturei ﬁ in degrees CeI si us unl ess ot herw se
speci fied. The pol ydi sper sr F%Q pol ymer products of the

exanples is defined by D = [err] L‘G % ecul ar wei ghts bei ng
determ ngd by gel perneation"CRB Qat o{ap y (GPC). Unl ess ot herwi se

specified, the "living" polyner products o the invention
process were quenched by exposure to noi st Bgeﬁépgiirrﬁpécul ar wei ghts
wer e det er m ned. EXAMPLE 1

22 - r EP 0 145 263 Bl
Prepar atison of Three-Branched Star Pol y(nmethyl .nmet hacryl at e) A To
4.41 m (3. 888isgyus GRABY Canwblfgr CafH:é10 P4 Sie: IC 32y, BiskyR, ¥ PO GH 2R t. Eownt: G 3f.08: H]
was added sl 8W:y. 880 Siglqy. 29 mmol ) of trinmethylol propanetriacrylate

(purified byBelas mwrmr 1@l BH1-H e ef thanprogyatsss RerbA ipf30en ot taieahydrpfaren wis adged 0.1
neutral al unithal) 1M Afstdisethylamino)spirniern difleatidefesstoaitsiechnd |15 Acq §2 anl.e1 SArmimelad methy!
agreenenf® wi fngthacrylate. A slow exothermic reaction was Qqefv]ad After ptigring 18 h, the golytiog wa§ gvapgrited
Anal\ _Cal cd. infvaguo f%r%fejg @0 7°44>20f 3<zld PRiyme. @RC: Mo 13.0G3 1w 28600, @12 29 ftheqraiiga| ¢ » 7800).
To conye srl mrnaﬂ_gorg)i to phosphomc 3gid grey t@eoqrgﬁuptdrfes (ﬂurreﬂ agl
( 1.6 mmr o f°' s hvrea? P”SK"’F 7 "3b°frﬁ‘e“BF°' % e{ﬂ%ﬂﬁ LR
o 2 KD ’ia ‘t“ﬂow”%srﬁ Nl ’P’T /'%8‘8?"8 v '|°"°8
and 15 g ( f@; 6

punfre tr %l%?r %D % ymer was

i ted’w xane |ve er The e trum Qwe e absence of any
exothermctg %ﬁs sobs rve |rr|n §’ NSl U TN Was
evapor at ed n vacuo to 12. 6 g (80 7% of soli d poI ynmer. GPC. [err]
[err] 13,000, [err] 28,600, D 2.20 (theoretical [err] 7500). To
_ convert fhexaiby phosphonate term nal groups to phosphonic acid groups, the
» praduct was—stTrTed at reflux for 1 h with 15 m of nethyl ene chloride,
-6 mM of methanol, and 1 m of 1 Mtetrabutyl anmoni um
> fldoridelt ebrmawdro@fou MRyl MdtRicryile Udith Gis{((VaiBthEry 2RRYHH- BtogbRgl)oky Maeth Biarid Liad VRS
odi s*sol ved i{dm otiBniOMIBFubAdIe, 25 Wwashed Wi th wat er, dried and
£ coricentrat éd. The purified three-star triphosphonic acid pol yner was

pr eci pit at ed T & hsolitiraine2dt ol gf wehyGrogs Girahydrbfucn, pa | bjsiemethdtye2-rhiifyi-s-popény oy |-

.. showed t he meisgleioe(1@B gasynmol), prépaiediby lthel redctian of grethuigishiorosil®e wiBX feFithEampenolate of
’ S%‘]/ymg” z atniethwl @pbthp mtsh/aéﬁypdpé min}, hand 20 ul of 1 M tris(dimethylamino)sulfonium
Bi s[ (1- met hiixeyidgactenitiip| was ared 38 A 1080wty J0R S} loEmethyhmetaastylaty (yified by passage over
(di et hyfampyia)aumiracnias #opm cpiiRitingllo 1agf 1 M trisidimethygmigo)sufpriyny Bifjuorifigy Ap @xotermig

anhydr ous (SEIAIEEBH g thefmqspfg aricfiony, pGer %mméfsnw e rfai?léﬂgrwxg{]methw

. methyl sil ar‘ﬂ?t é?fy' AN e\}ﬂ \ﬁqo Ee‘éc'; Fﬁq?é‘?"@ﬁ“‘f) a?ftﬁ’?@ $°fsgl ; ;‘h P’° ced an

- met hyI di chI ' y 'IW Fate (bp
54.8 /0. REgnromeiograsty s VRN stm%?rw )sul f oni um

bi fluori e/acetonrtrrle was added 10 g (10.8 nm, 100 nmmol) of rrethyl
met hacryl ategga upigd fied by passage over 40 neutral al um na under argon)
cont ai ni ng-te—@'e-rr] of 1 Mtris(dinethylam no)sulfoniumbifluoride. An
exot herm ¢ reaction persisted during the nononmer addition. After 30

m nut es . GogmérBain Mos e Methadiatd® Wity | [3-methokiBLAER- S’J((ﬁlén%thvr@ﬁr)&% ol
produci ng FHospAoRAlc ABHE,BidirmBIadTyPEster ARt TsldETRamieo)EUToriUm BIfRIoNdE T ot
apparent décrease i n Viscositly. Evaporarion in vacuo gave 7.5 g of soli d
pol y(met hyl Aet3atioyy-ainethyl-3-((trimethyisily(iedy)-p@rogeagpHosphorid) acidrabisGimadiayilys lestes was
[err] [ er r] dréddiad $yestirdng 1 bliturdDofl edulind lagmountst ofcradthyl etethheri@@Ghd trisBrimethylsilyl)-
phosphrte at 114 for 3.5 h under argon. The product was distilled in a small Vigreux column. b.p.
91°/0.23 mm, Anal . Calcd. for
Ci4H3sOsPSis : C, 42.18; H, 8.85; P, 7.77, Si
21.14. Found: C, 42.17; H, 8.54, P, 8.07; Si 21.12.
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¥
{EXAMPLE 3 50 Polynerization of Methyl Methacrylate with - ‘

{[ 3- met hoxy- 2- met hyl - 3- ((tri nmet hyl si | R POty 26PBhr openyl | - phosphoni c
{Acid, Bis(tri rret hyl silyl) Ester and Tris(di met hyI am' no)sulfoni um Bi fluoride E
A. [3 Met hoxy-.2-net h S 5"3 hQ’ 0Xx ) pho hom c acid,
: tir 12g(3 ml er r P A and .
e B %r-g i ol
; . uran an a oy of methyl !
iphOSphl te at iiarcr 1R (o r-I'Jy ng\ ° ¢ h§fsoluto§a: ﬁlrrgd for :
: srral \/ ggeuxt qq

C 42te11§outﬁnn%n%r§ﬁet§hyd:gﬂ:? QZ ’waghdded and the soﬁﬁb‘n hOl d%freﬁ’forh

; 8 54 P, 8.07gn m a rotary evaporator. The product was precupltated from the concentrated solution by
) 23 addrtron to water The polymer was filtered and dried in a vacuum oven 6159 g’f]poly
{B. To a stirr grbts®mdhbdatd-phasphénidadid}- GhaTW , 500644 T8RO, mfod(theora#agwh@e"sbp H

jacid estefo prepmt Kb FonPadidmalMéBH COCI; solvent) 7.9 ppnOrb?aamPowH)g M sol ution in
jacetonitrile of tris(dinmethyam no)sulfonium bifluoride in 100 m of

t et r ahydr of ub@mPLEhdler an argon at nosphere was added during 1 h 55 m (50.9
19, 509 mmol ) of net hyl met hacryl ate (purified by passage over a
. short colum of neutral alumna). The solution was stirred for 5 two h
Hafter thes dqlimerzationiebMetayl Methenryiate HithTistriB@thyisityipbbsphitet dnd BilborideGatal@t 1 of 1M &
't et rabut yl anmoni unf t et rahydrof uran was added and the resulting sol ution was
{istirred at refTasstired sojution ¢f 149 g.(1.75 mi. 5 mmalhef tisciiiethylpilyDrhgsrhite 2pd 031 A 9f 1 M tris-
dievapor ator . Emgh foniymsbit P@@{aﬁﬁ‘qnﬁft'%ﬂr 5 Bhefttefeahydsgieram pndat @@P"s‘t{ﬁs@f‘ﬁ"iﬁn“’tg/
i -ageft ion to (Weﬁ’@ 1°°Tﬁ@°g)8ﬁ MRRRECTYIatg. AR 20 mifiies AN exefharmic eaglion @R PsRer: 30

b+ % r stirring 18 h the visco a0 aguo,to 12.1 g of
e ro o %s:a utrsgtr% i et e T et e
§ err_6650); # ) NVR [err](ppmfromexternal [err] CDCl 3 '
50l vent) 7.9 ppm [broad [err] EXAMPLE 4 15

Pol ymer i zat igghyefe Mt hyl Methacrylate with Tris(trimethylsilyl)phosphite
hnd Blflﬁ%rl—de—e%tg/eys To a stirred solution of 1.49 g (1.75

M, 5 nmol) Of i Sd53df b bdpSkinbrd: ﬁrbthWn)eﬁnQ& R belo- R Chn i | ridfnactyid¥d, i disSaived i
L di net hyl ani ngy %rrsneumom.&t itk ty &ruyweléﬁgcah‘gz %auiﬁi fpechdlh i e i
L et r ahydr of ur BnTHéWQIWNm lcBRpbsitiehs 9@9 epdfeddand then blended tbGetkdr kg sorml @ QighBdhbis Ildﬁf
et hyl mebhaceiyd édamer: ATt er 20 m nutes an exotherm c reacti on was observed,

nd 20 the tenperature rose to 36[err]. After stirring 18 h the

(i scous solution was evaporated in yacuo to 12.1 g of arts Ry d
bhosphonat e- subst i t ut d&Jp 15, 300,
ferr] 29,400, D 1.92 (theor eti 2300). 25 EXAMPLE 5
B, If 36%5g of a copol yneMCsy ii@ggﬂﬂ;@ﬁh&%ﬁﬂt&l‘ and

R-trimet hyl sil oxyet hyl met(§2 di ssolved in 389.65/35 g of

[yl ene, a sol ution cont ai 73% solids by weight can be q e

i%  The fol | owi ng corrposm%ﬁg B&in be prepared and then bl er&qai#oget her to

';z' ':nsaBCI“%h solids |ight Bthyelene lz)%%%él P'?E@letﬁyﬁ Base

\ei ght 35 ether ace Acryl ic polyner soI Lﬁ o' ‘4

i fromPart A) " Pine divided gilica (treat

with dimethyl dichloro sil erra’re'r-écet at e

lirt hyl ene gl ycol nonoet hyl
M .84 Fine divided silic at ed
. otal Bad. o0
th di mret hyl dichloro s'ﬁ | ane) 56. 59 oe
|Tot al 848. 00
;The above const iThagnescopsivelie cantbechrgbdiintd Dcopventoaiesatd roifl and gaund totorinl a reilt tase.
ground teeforma m || base.

e PRI e A S AT T LT

P —————
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EP Og145 263 Bl Parts By (ii) lron Pyroyhosphate
‘Base Weight Acrylic polyner EBOMPSRR B 494. 24 5
Part A) Xyl ene

| ron pyrophosphate pigngp{ts gp7;48

.? To The
fabové constituents cakfg% 1rop Bycephosphate Milf pde  wed and ground

to fegrma m il base. olvmer soiut )

'Part s Y 5 ?:izt%ga tlﬁgo s e N}?? Base 494.24 Wei ght
1 . . . .
,Acrylic polyner solution (60% solids in a

.sol vent m xture 2ﬂ¥1ene of petrol eum pgphida,
jethyl ene glycol nonoethyl ether acetate, apd butanol_  _of a polymer of
styrene/ butyl acryl at e/ hydt5®}p- Pyrophosphate pignent 20748,

acryl ate/racrylic acid, weightotal 25 938 0050/ 38/ 8/ 4
prepared by conventional free radical

pol ymeri zati on) 50. 00 But yl

acet at e The above constituedt8 cqd(Pe charged into 8Epnventional sand mill and grdupdifarigrinragnittbd8k.ue
Toner 7.00 Tot al

100.00 5 35 ,Tre abgve constii eEts can be nixé?ﬁ&ﬁg%?mn and
then ground in a convkhi bn%#-%aﬁﬁﬂﬁ¢¥l—i¥+$%$ﬁ%a Weldht || pase.

1 40 45 59. ?5 <
P Acryiic polymer solution
: o\ _ (60% so0lids in a solvent mixture
i 20 : of petroleum naphtha,
_ ethylene glycol monoethyl ether
—/ . . .acetate, and butanol, of a polymer of
- styrene/butyl acrylate/hydroxy-
ethyl acrylate/acrylic acid, weight
i ratio 50/38/8/4 prepared by
conventional free radical
_ polymerization) $0.00
: Butyl acetate 43.00
f % Indanthrone Blue Toner 7.00
8 Total : 100.00
: 35 The above constituents can be mixed together and then ground in a conventional sand mill to form a

mill base.

50

i
i
i
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i
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t |
5 EP 0145 263 Bl

Parts By (iv) Blue MII| Base

Wi ght Port | 5R 01145263 B1 Acrylic

pol ymer sol ution (described for conposition (iii))
14. 30 Butyl acetate Part

57.70 10 (iv) Blue Mi}1Ppagieon 2 & By

i Monastral Blue pignent soo—ts—feight
Portion 3 Portion }Acrylic polynmer solution 20

g{desébeed for Portion 1) 20. 00

iTot al - Aerylic polymer 83400t 06n Portion 1 can
ibe charged into a mxing ¥deseribed foredompositionnpies))Poijkigp 2 can be
added 25 and m xéd for 1 h and Portion 3 can be added and m xed for 1

h. The resulting .conpositiBut¥inabetate ground in a conveng40ggl sand
mll to ferma nmll base.

Parts By (v) _AlunminumFlake MIIl base ' ' %
Wi ght 30 Portionp2ry|ic polymer sol ution :

_%;{gggPart A) “Monastral" Blue pﬁ@@gﬁél 35 8.00 §
JAl uni num Paste (65% al unmi num | fllake in mneral §
pirits) B8Pt 56 30 Tot al ;

}_97.00 - The aboyf contlthnts can be thoroughly m xed together
to forma nill base. crylic polymer solution -

fPar-t's By 45 (¢d¢scPived Tdpepureioy fignic Acid tion

f\\éi ght # T wg ra-tol uene sulfgnic acid2é3§¢

131. 54, ° fhanol 100.00

515. 08 50 . Dimethyl oxazolidine

2. 38 . _Total

739. 00 25 Porfipe 1 §HRAcChatgpGs infor 3 @iing vessah apsbmixerbion Ly Minyted | Rortide & cerobpeaddedt

k0 form an acf WP bR and Portion 3 can be| adgest and | ixed el Tnb- 1A Mesiiingy pampasitisn cayybe
k hor oughl y bl #RHIH? t8YEHNEsaHEN fodoMAMhBeseonst i t uent s:

Parts By
% (v) Aluyinum Flake Mill base ' Weight
Acrylic polymer solution :
(from Part A) - 509.41
N Xylene | | 198.91
5 Aluminum paste (65% aluminum
E flake in mineral spirits) 188.68

w Total 897.00

The above constituents can be thoroughly mixed together to form a mill base.

Parts

45 (vi) Para-Toluene Sulfonlec Acid Solution Heigh?y
: ' Pa:a-toiuene sulfonic acida 131.54
Methanol 515.08
50 ‘Dimethyl oxazolidine 92.38
Total '  739.00

The above constituents can be thoroughly blended together to form an acid solution.

55 ) .
A light blue paint can be prepared by thoroughly blending together the following constituents:

26



Par t

Vi g Si EP 0445263 Bbase (descri bed

abovef in Part (i)) 196. 00 I ron
pyropphosphate m |l base (descri? q bave in Part
(1)) 29.45 10 C e Acrylic polyner %Liih%&

(from Part A) 210. 22 2-(2
sh%giffyphenyl) Silica mill base “ggﬁigké?aﬁfge[ SELhy! (3.5 di-
tertiary-butyl -4-hydroxy- above in Part (1)) benzy??ghoé phonat e]
4. 34 20 Sohbabhacechivhensed (3.5 -

di butyl - 4' - hydr oxyphenyl §£98 P¥¥ r opi nethane
0.41 25 Nt (tdeseribed above in Part (i1)h 89 ?

Blue mll pase (descrlbe I n Part (iv))
5.07 d 30 %°%%Q!%3E°é§mﬁf oM %Base 210.22 S
(descri bed above in Part fl P)f Al um num
flake. m |l base 2-(2'-hydroxyphenyflyescribed above in Part (v))
66. 67 35 benzotriazole Mel am ne resig,67

(et hoxy/ heit oxy- - met hyl nel ami ne)

174. 24 40 Nickel bis-[0-ethyl(3.5 ai-Methyl anyl ketone
25.03 tertiary-bukpiby Lnyaelosiyy ket one

24. 46 45 benzyl ) phosphionaitellyl ketone 4.34

2470 Para-tol uene sulfonic acid .

sol ution (#escri bed aboveretrakis methylene 3-(3',5'~- in Part (vi))

7.36" 50 dibutyl-4°‘-hydroxyphenylds ne sol ution (25%

di methyl : propionate methaazol i di ne in nethanOLil

14.72 Tot al

edB41. 00 55 .Methanol ' __. The .above descri bd@. eanp05|t|on

becan be sprAyed onto a st eel panel prlned wi th an al kyd resin

primer and baked for 30 Elue edldt baseut( dessrdhed @aboyieye a finish which is
expected to be glossy and Har ®art (iv)) 5.07

=27 EP 0145263 B1

;with a goag appearance, rlasicstbdme mdldedas® i ng, sol vents, scratches and
chlpplng These properti ddescribed above 1n Pa:t (i i 1)) 19.39

§ Aluminum flake mill base

¥ f (described above in Part (V)) 66.67
3 * Melamine resin (methoxy/butoxy-
: methyl melamine) 174.24
40 .
Methyl amyl ketone | 25.03
Methyl isobutyl ketone - 24.46
; 45 Diisobutyl ketone - - 24.70

Para-toluene sulfonic acia
solution (described above

: in Part (vi)) - 7.36
50
Anine solution (25% dimethyl '
oxazolidine in methanol) 14.72
Total .841.00

56

d with an alkyd resin

The above described composition can be sprayed onto a steel panel prime
y and hard,

primer and baked for 30 minutes at about 120° to give a finish which is expected to be gloss

E : : 27
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indicate utility for finishing autonobiles and trucks. C. Aclear '
.enamel conposition can be prepared by bl ending:

"Parts By EP 0 145 263 B1

Vi ght Acrylic polymer solution :

ﬁ/];lr gm Egr f, eﬁ\%ﬂ' h a good appearance, resistant to weatherirC;néQIWBtiysr?@?oﬁéﬁOﬁ%qhgﬂiP% e‘Shese properties

indicate utility for finishing automobijes and. trucks. . .
85280 15 C. A clear enamel composition car?g Tﬂ’ é)%r(gi H)Fﬂgnda&l fonic acid

ne

42, 43— 5 Tot al

-166. 67 20 D. A steel panel can be sprayed w’th_’Mr coat of
Part B, flash dried, then sprayed with the clear Part C and
't hen baked at 120[err] ' ty . xpected that a col or
Fcoat/clear coat finish ;I&fyﬂoc e féoorlr#eéﬁn

at has cellent gloss and
{ appear ange and woul d be (cfurroz?bl e an at herabl e and %'%dseful as an

I exterior finish for trugks Yt iles. 25 EXAVPLE 6 The
i foll ow ng constituents c?‘b tm%q{e)t o form 35' pduer pai nt: 30
0 55 *

35 40 45
‘ Para-toluene s*ulfonicEFa)t:(id145 2630'?’]20

15
Xylene 42.43

Total 166.67

20

. D. A steel panel can be sprayed with the color coat of Part B, flash dried, then sprayed with the clear

o coat of Part C and then baked at 120° for 30 minutes. It is expected that a color coat/clear coat finish
would be formed that has excellent gloss and appearance and would be durable and weatherable and

useful as an exterior finish for trucks and automobiles.
25 .

EXAMPLE 6 .

The following constituents can be blended together to form a lacquer paint:
30

35

50

55
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Par t sgBy Vi ght
Portipn 1 Acet one 9.30
Al kyd resin sol ution EP 0 14526584 sol i ds al kyd resin of

et hylene gl ycol /phthalic 10 anhydri de/ coconut oil having

sa hydroxyl No. of about 20 and an acid No. of about
8-10 in tol uene and having a GardnBfrts By

Hol dt! vi scosity of a 15 neasured—gﬁiﬁg%err])
9.53 | R 1133 3 I "Al'uminum f1 ake mill base

(29. 8% pokynet hyl netpaciyhat e* 12. 4% al um num f | ake
and 57.8@6 dﬁé sol vent m xture of toluene éﬂg '
acet one) Alkyd resin gold€ion 25

Blue M || base (10% ‘(gsy solids alkyd resi¥prggtral” blue flake, 16% poly-

methyl methacrylate”, evfyfene glycol/phthalic SOl vent mixture of toluene
’ 9

30 0 and acet ofn
Carbon Black M| Basg h§g§§°°{°§§?“§§ :gﬁuf?v o carbon bl ack pignment, 24%
pol yiret hyl nethacryl aigd . anf08eid No. of Ibout 8-10 SOl vent m xture of
tol ugne, _ in toluen@CAMM®@NKavRid)d Wer dAEO!
monogt her acetate, bujylatioeigéssity of about 2 0. 33
40 "  Geen M lhedinsted at 25°) . (8.3% "Mpmeptral " green
pi gnent, 21.1% pol ynet hyl - met hacryl ate*. 70.6%
sol vent Portion 2n xture of toluene/acetone/ 45
xyl ene) 0. 36 50 55
29 20 Aluninum flake mill base EP 0 145 263 Bl
r Portiion 3 (29.8% pdlynethyl swuhdcryXatéesil i cone
1 5F6%\LD xyl ene 12.4% aluminum flake and 57 (8%¥3 0. 037
1 ; solvent mixture of toluene and-

acetone) 15.48
26
Blue Mill base (10%
"Monastral® blue flake, 16% poly-
; methyl methacrylate¥*, 74%
; solvent mixture of toluene
’ 30 and acetone) - 3.39

Carbon Black Mill Base
(6% carbon black pigment, 24%
polymethyl methacrylate*, 70%
35 solvent mixture of toluene,
acetone, ethylene glycol
, monoether acetate, butyl
W] acetate 0.33

40 Green Mill Base
(8.3% “Monastral" green
pigment, 21.1% polymethyl-
methacrylate*, 70.6% solvent
mixture of toluene/acetone/
® - xylene) 0.36

50
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-PMMA sol ution (40% solids

26. 96
‘acetate butyrate

CAB sol uti orep(@ 946 56318 S
having a 37% butyryl

of pol ynet hyl

cont ent

met hacryl ate in

cel | ul ose

2 second viscosity i

n tol uene/ 15

acet one,

70/ 30 ratio)

F12. 98 Portdon Syl ution Il (15% sol i ds
icel | ul ose acetate butyrate havi ng a 38% but yryl

content 20 ?

tand a 20 second Vi sc

;,mme solution (4% sniebuene/ acet one.
SF6 0.03

imoxylene

:‘5306&3’ 25°

*pol

ynmer prepared by convent i onal

70/ 30 ratio

tfree-radical polymeriE2MA fobution (40Poselids 1 can be charged into a
4'm xing vessel and mi MHQ)‘(Y!Q)tWhmetl)amlam Pncan be added and

imxed for 10 m nutes

#onto phosphatized steg|

i . )
liaut onot i ve coati ng.

g mnutes tp forma |acquer paint.

d then portion 3 can be added and m xed for 20
The reduced | acqerggan be sprayed

panel s, prined with an al kyd resin priner

and

jcoated with a sealer. R b@lsigﬁﬂayed onto the panels and the

il panel s baked at abouth e Qﬁe @i bIR¥LAt® provide a finish of about
2.2 mls thickness. ving '§1é‘ s’lﬂ“ qqnwms expected to be snooth,
iﬂgl 0ssy, water resist ggs,: .,dnS‘U| Rl ¥ ¢ ttolamnes esi st ant and

-weat herabl e, with ex e« %t‘??e'sjs" i mge, usef W2.88 a high quali ty

aqua netallic air drying

ﬁenarrel was prepared fcj\%ﬁﬁé%\@_lzc%ﬁ

n
5% su%ﬂ"s parts Carbon bl ack
!1 .0 parts Phthal o blh'ﬁ%ztn
seco

t‘ t"elVbnastraI " &een cake
”1 pares Phthal o bl
it @fs-%‘g% aosn

num past e- medi um 8.0
f iparts Titani um di oxi acryl at e/ sor byl
facry| ate copol yrrer 0 par—té-éél | osol've[err]
0 parts @ghalyt napht henat e
panel prinmed with an al kyd resin

'aceta The abqve conposition was
'sprayed onto a steel and al | owed

anbi ent tenperature. After about a week, the finish was hard and
resistant to solventS and 5 scratches. Best Nbde For Carrying Qut The

[

to cure &

{1 nventi on *polymer prepared

LEP 0 145 263 Bl free-radizalppo-i c"n"eﬁetﬂﬁ’r“él ently cont enpl ated for
carryinggout the invention is dermnstrate repre-

'sented by Exanples 1, 2 and 5 to 7. 5 Industrial Applicability

‘The inventi onp‘ﬂ?‘tﬂc‘e“sag op clArged o @ sriving| vegsalcangetired it d uminytsb. yoaeiens 2 camriteceidaedand
‘f uncti onal ™ ?r 1 Meg anqc tgen portion 3 can be added@g(ém;p@or |t9,m 8 lagqugr paint.

i copol yners of ! °q ?Td.if’bPe TREAVACLBNS Phoprbatizas siprl panels £riped i) ap glkydsresin primer
Lher et of 055e %ﬂ n&\ u;ﬁ'!l AR PRy '?32%{? ?"Sﬁhet@ﬂq'ﬁﬁm aboph 185
"I nventi on pr 5 es oprov % a out2 mnls thck certain
i rosu or s n I © (g5 tant
_C(r)]mrer ci al la\ﬁd a%a?ﬂei:a@ vﬁl‘h e&c%fe%f f >?ess o mage, uBs%ugas a({p;k& aﬁtomot?ve coa trhrﬂg’;&% WF e

4 EXAMPLE 7

. An aqua metallic air drying enamel was prepared frorh the following:
28.5 parts Carbon black
s 11.0 parts Phthalo blue toner

42.5 parts "Monastral” Green cake '
19.0 parts Phthalo blue cake
157.0 parts Aluminum paste-medium
8.0 parts Titanium dioxide pigment
390.0 parts Ethyl acrylate/sorbyl acrylate copolymer
110.0 parts Xylene
110.0 parts Cellosolve® acetate
4.0 parts Cobalt naphthenate .
The above composition was sprayed onto a steel panel primed with an alkyd resin primer and allowed
to cure at ambient temperature. After about a week, the finish was hard and resistant to solvents and
scratches.

50

55
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acrylgate conmononers, such copolyners being difficult or inpossible to

obt aign by known processes such as ani oni c polynerlzatlon or
freegradi cal polynerization. The i nﬁnﬂwsﬁrq}cess al so provides "living"
pol yrger whi ch may be cast or spun, for exanple, into a filmor
fibe

, from sopytgbQMmde d?és@rﬁl?rcﬁl\té?ﬂbla(ddr\‘op&rr?\ﬁd B8 i invention is demonstrate@%&?&r' repre-

sol vgnt) or sinedalRiERainpda08 eRSad 7. and urther polynerized.
sol utfi ons or di spersions nmay al so 15 be fornulated with cI ear or

opague pignents and other ingredients which can be converted into
proteCti Vg Industrial Applicabilitgoat i ngs and fini shes for manufactured articles,
such:as netal, glass and wood. Various types of finishes
can be nade whihe imvérgibreprachsa plodidps usdful taib well lop@T pdlyerersadonthiiag {podtignab substituents, for
di sclosed hexagiple. hdrhepelympns cdnd depalyrerse pft adnyiate cindiovdmetbecayiateh memthefsi 1such hppdymers
powder coat hevefeforedeieg tmadecesgally iy anionic polymerization daghvpiayes. {Thenweniioneragelis ialyo anavidhs @
and ¢at hodi oeansdesimaking certginisemmproipllycdgsiighlo. geiatingly mgnadispantetnopolymersaf mgihacsylate and
20 coat i ngs a¥H#te RoreaspmerP.Puely eepaymersieing sliffictorimnosgible iopbtaindy kpqwiipfasepsesguch as
mel afri ne r 37 refygnerizatinnof fag-@diah golyfaerization. The invention prgeSSCASRPTNIgSS WHTL W°'<¥’a?f
be cured by""%td\/QFY B¢ (ash Pl SRR HPY; Vfprarie. it i ?f%f'bﬂeéi?m sQldioy Gbgs*gg’@é'"& using an
radi bnt ene ic solvent) or isolated, p@g E%iu?ng ﬂfeB ftﬁtp?r Tp%ﬁgutl% ersgoﬂstrﬁay so
moi st ur e ’f)r rw.gaéed VA c&_ﬁar ?rﬁ)ga ‘:@s ;g\ gr$ tss\lmlcascgrabe onverted into protectlve
made

s _far manuf; ur a an

herg P have® ariou aq‘*gs ﬁo?qrhl;ge]ﬂ&can e a vana wﬁ rtles opkhe pol nhers
ggreirposf) t ?\égg gckﬂsgd .9 de,_ solvent-based and wa gsred mu%h%g po% ﬁﬂ'ﬁoglﬁctl%g,o% rlgng

\ o) hodi¢, coatings ied by spra hniques,
L. A pr G e,gss%éamawg Gt o PiTHO B P B BEhE thd EYArbaD Sosine,
group consi §r¥d' c'aganJ which can be cured by a variety of techniques including heat, various types of radiant energy,
CH:\ exposure to air, and various vapors, such as moisture or amines. AftérQﬁer ]hvmg polymers disclosed
and Y xt ur ERerdif Safveggen quenched, such as by reactidVath&aRr or alcohols, the need to avoid mbistube méy o
- CH = CHC( Oonger exist,-ahd &Ju¥ous coatmg ‘compositions can be m¥dd therefldm. [€rr], -CN or [err]

provi ded,ss however, when X is =CHC(O X, Yis -Hor -[err]

X is -Csi([err] , -R -ORor -NR'R 45 each[err]
mdapendently i s hydrocarbyl of up to 20 carbon atons; R
i s hydrocar@imeof up to 20 carbon atons, optionally containing one or nore
et her oxygen at ons within ali phatic segments thereof, and
opt ilonal 13§ &orf riPasshEpmerisingorolymetizing thereoneron ablectadiivomi tha gseupsonsisting chr e

unrgacti ve under pol ynerizing conditions; and each of R
and R' is independently selected from[err] alKkyl CBFCEInt acting the one or

nmonomner s under gol yneri zi ggecondipi ons with:

(|) the initiator of the formul GRgFEFF)¥EZ. wherein:\ / [err]
is as defined above; Zis an acthatl ng substituent

- sel ected fromthe group consisting of 55 g

EP 0 145 263 Bl
T‘hg best node presently contenplated for carrying out the invention is

' denonstr gt ed @dMmixturesdhiprest sented by Exanples 1, 2 and 5 to 7. 5

- et hacr yl ate active ur@glr QQRHI ’ suc

| ndustrial Appl"PElbi | it The invention process provides useful and

Ik X" T HEQPLY PRt | sub |
Noropol e & 8 L é?g% T T
pol ymer s nt rocarb oH?plttl)¥0ct:) on a{or%m ¢ polymeri zation

techni ques. Tefi‘ %93" 2B S SRR Rl lo o 3 o Ul Bl b htoms
certal n comery a"? s Qiftﬁereo'?% @z;at.xrshé}’ E; SNET SR R &Ewsﬁ’ﬁsgg? tnat o

c pol yners bel ng ficult

or inpossible eta& pelett @hd"R |¥ i @Qﬁﬁbn@&f %@t@@ fism %UPQISIyﬁ& contactf§ kH3Yn& or more monomers
pol ymeri zat i onngdr pbiyRétzing déra@énsMh:y MEr i Zat i on he invention process al so

“provi des % | i Vi ngythdmitixtorst the formula (R')sMZ wherein:

R! is as defined above;
Z is an activating substituent selected from the group consisting of

§5
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whi cle may be cast or spun, for exanple, into a filmor fiber, fromsolution
or dgspersion (in or using an nt) or |solated processed,
and ghen further polynerized. The so#'s)b 1gﬂég%¥?dl spersions nmay al so 15 be
formfl ated with clear or opaque pignents and ot her ingredients which can be
converted i nt opRrfRLERsdeVitesently &Jﬁl@ttnblél&ﬁ fo?’-'agryfnb S hE Svbritibn KBdRkbRsEhtbd @flior repre-
artigles, sygheddy eXBhgés 1,8laAds10and wood Various types of finishes
can he made whi ch take a_dvant age of the properties of the polyners
di \751 osed herein. These include solvent-based and wat er-based fini shes,
powder cogt indgsiral ApphedoRigcoat i ng conposi tions including anodic and
cat hodic, coéatings to be applied by spraying or other techniques, 20
coat iings whi chrheanveation pexcess prdvideskesets! and ovell ¥iowy polpmers nm’fa'ﬂ'figrf’i"lcwa'tsﬁbs"'tuems for
nel afi ne r eskanplearhdmpmtypsn atde capelginers , of acrvlatﬁn@d@ba'!qthqg's'atﬁm%ﬁmefans%% Py
by ajvari et yerebetM|mﬁslessqalllvchvwdpwgPq\@m"zat'%‘ﬁﬁ?"ﬂﬂgest Tedaversion praehss o %?nvéjﬁ%
eXpogur e 20 mears, foramaking eeitain e esisgblen relgtivelyspanpdisrerse F°98Wi“ﬁ'é é’f "‘%‘ <
"11ving" poIaVM‘E*P§°'H?’§’E‘Ie(§s%’G“ copo V'H%’F being ‘l’i’ﬁ% °b@l?ﬂss !?éﬁe*ﬂﬂ B
reac{i on wi BHOREPRYMegFatign 8’6@61’%""’3&9?&""%2@ U‘e f p' e' ?: ) n'"gr sl
| ongpr exi st*hich H&"%gd’é&?é 56‘5' m8'8 s? het o ° r"bso '°"p??; ﬁé’r l s |so

d ai frs 30 a&rotchs . ear paque pl n s tFIéI' |J1 e"' j@%i@?@ﬁrﬁ% co &C Etg otehvd!

E:Ir—lle Clgr OUp ng'a ings an nis es for manufactured articles, such as metal, glass and wood.

Vanous t pes of finishes can be made which take advantage of the properties of the polymers

[err sp|osed b lifeRiad a@&i‘J ﬁtcbt:seﬂeand wateb6 L fidishes, powder coatins] Slectréating
B CH = CHC( O)c dttioris @ » anodic_and cathoblic] %oa'uh‘éY tol B dplied msﬁéylng[@l’d’tﬂer techniques,
which@htaift drdss Gite Qﬂ@ﬁ@ Yout nof limfied- tb] élamike3sins and isocyanatXresing

[ er r ]o and atm‘ggahféﬁ canNB' dired by a variety of te€iioed ifdluding hedid@fisti ypad df yadiahtsenergy,
hyd :;Q,Car byl efoskd 1d Qir, 2dAd Gaiol® RapdisPERE ad oisture & dntiney Alted ar@r 1iyihg” olymprstdisc@€dd
car bph at orrrﬁeremmh\teqﬁah hoenéreB,isathdsg rexbiion Gith Watsreor alcbiels, b e o @bid wisture may no
Wi t hi n al i phabérexisegrmaiaut tuatirgabnpaiichsept beomadeltheraromt ai ni ng one or nore
functionas substituents that are : unreactive under pol ynerizing
condj ti ons; and each of R and R' is independently selected from
[err] al kyl by contacting the one or. nore nononers under

pol yireri zi nglawadi ti ons with: 50 - (i) the i nitiator of the fornul a

(R )3MZ wherein: [err] is as defined abg Zis an
activating SubBPiocess spmeising ReIWERTFiPG P MARPMEF aﬁsteeaﬂ'gﬁ*?ﬁ'%a C‘EfF's“"g%

EP O 145 263 Bl [err]

0=C C=0
CH,=C(Y)X . N/

35

and mixtures thereof

wherein:

X is -CN, -CH=CHC(0)X" or -C(O)X";

Y is -H, -CHa, -CN or -CO2R, provided, however, when X is CH=CHC(O)X', Y is -H or -CHgs;

X' is -0Si(R')s , -R, -OR or -NR'R";

each R, independently, is hydrocarbyl of up to 20 carbon atoms;

% R is hydrocarbyl of up to 20 carbon atoms, optionally containing one or more ether oxygen atoms
within aliphatic segments thereof, and optionally containing one or more functional substituents that are
unreactive under polymerizing conditions; and
each of R' and R" is independently selected from C,.4 alkyl by contacting the one or more monomers
under polymerizing conditions with:

50 (i) the initiator of the formula (R')sMZ wherein:

R! is as defined above:
Z is an activating substituent selected from the group consisting of

55
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it

|

tyani de,

ﬁ-noners
(a) [err]

N

ferr]

')

hne or nore functional

azide or bifluoride ions or a suitable Lew s

0 produce

mre as defined above a

"l'iving" polyner having repeat units of the one or nore
sai dg procegg bei ng-further chgractegzed in that:

? group is not H and/or

tb) the iMtiator is o?-rhe-ﬁornula [err] or [efrf—whErein

is H provided that at least one [err

EP 0 145 243 Bl

Q* éer |s an activatinglsubstiJtuent and is

wher ei h. [err] and R3 are #SHgdti ned above; and/ or
fic) Zis selected fronlthe group consisting of -SR, -OP([err], [err] 10
?Herr] and”ni xt ures t her eof , wherein R [err], R and R' are as

and m xtures thereof X is as.defined above for the nononer; 1!'

g¢ach of R2 and R3 is independently s % 4§% % qan and hydrocarbyl of up to F
10 car bon at ons, optionally s 5 one or nore ether oxygen _
pt ons within aliphatic segnents thereof, and optionally cont ai ni ng %
substituents tbat are unreactgve under pol ynerizing :
. and Z is Oor NX; i 829 3 or 4; n
5; and -cN,is Si, So-~cR; Ce, _c_.QRGVIded, however
[err] 50 ] 13 [err] M
Ge; and (i11) a co-cgtalyst which i 8 a source of fluoride,

aci d,

[err] and M

?jeflned above; and/ or 2 (d) R2 and R3 taken together are
g err] R
: Loo3d 2 2
s -N=C=C-R . -0C==C-R . -OC‘:===CR .
20 : ' ‘ .
x B z
o/ \('CHZ m
25 Z _
-0C CR
20 kCHz)J '
and mixtures thereof
X' is as defined above for the monomer;
# 35 each of R? and R3 is independently selected from H and hydrocarbyl of up to 20 carbon atoms,
optionally containing one or more ether oxygen atoms within ailiphatic segments thereof, and
1 optionally containing one or more functional substituents that are unreactive under polymerizing
-\/ conditions; and
Z'is O or NR";
; “© mis2,3or4;
] nis 3, 4 or 5; and
. Mis Si, Sn, or Ge,
provided, however when Z is
“ 0 Rr?
2 ” ]
-0C CR C C-~
CH
50 CHZ n 2’/ ’
M is Sn or Ge; and
(i) a co-catalyst which is a source of fluoride, cyanide, azide or bifluoride ions or a sultable Lewis.
acid,
55

to produce "living™ polymer having repeat umts of the one or more monomers,

said process being further characterized in that:
(a) R' is H, provided that at least one R' group is.not H; and/or
(b) the initiator is of the formula (R')2M(Z'), or O[M(R")2z')> wherein -
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[ errf]
EP ® 145 263 Bl
[ errf]
X _
N
. s
10
15
\
‘ 20
RN
25
j 30
35
N\
40
45
50
55

R e e

[err]

however,

provi ded, however, Zis 25
and/or Z2 is 35 and/ or (e)
and [err] or [err] and [ &R Q 14283 B% oget her are
Zis 50 2
and/ or 72

R'and M ) as defmed above and Z! is an activating substituent and is

2. A"living" polyner of the fornuﬁa 10

-0¢=C-R

xR

wherein X', R2 and R® are as defined above; and/or

(c) Z is selected from the group consisting of -SR, -OP(NR'R")2, -QP(OR")2,
-OP{OSi{R")3 ]2 and mixtures thereof,

wherein R, R, R' and R" are as defined above; and/or

(d) R2 and R?® taken together are

HBC CH,

Chy

provided, however, Z is

r%0

1 [1] 2 3
-C-CX' or -OC=C(R")(R™)

1} 1}

R3 X"

and/or Z2 is

¢)

_Z'-c-C(R%)(R)-:

and/or
{e) either X’ and R? or X' and R3 taken together are

C

\/
1-//” ~~ ;!

provided, however, Z is

r%
] it
—c-cx' or -oc=C(R%)(r%)
1 |}
3

R X'

and/or Z% is -

* AT



wher ei n: Z" is selected fromthe group consisting of 20 e

[err] each of a and b is tly selected fromO or §
nunber in the range 1 to about 100E#(’)83§99€1%E51 provi ded, however, (a + b) {
is at |least 3; Qis the divalent radical sel ected fromthe gr oup
consi sting of [err] oand m xtures thereof; 50

Xis -CN, -CH=CHC(OX or -C(OX ; ' ¥is -H -[err], -CNor

-[err], provi ded, however, V\hen%én?§_cﬁld CHC(O X, Yis -Hor
[err]; X is -CSi([err], -NR R'; each [err],
|ndep\e‘ﬁdently, i s hydrocarbyl of up to 20 carbon atons; Ris

hydrocarbyl of up to 20 carbon atoms, optionally containing one or nore
et her oXygen , a{v' me cf thef it rll n aliphatic segnents thereof, and
optionally con rnP? ’(g orf "Hor e functional substituents that are

unreactive under pol yrrerl zi ng cgndiLi ons; gﬁch of R and R' is

i ndepentent |y sel ected from[er{] 4l kyl; '

EP 0 145 263 B1 Z"[CH -e —ef-m—a-n-elcas—t—&—t—oveﬁemgently sel ected
fromH and hydrocar byl of up car ben at ogs optionally
cont ai ni ng one or nore ether. oxyger Rﬁoal phati c segnents

t hereof . and optionally cont al,nl ng onefor nore functional
substituents that are unreactive unmder pol §reri zi ngd Bonditions;

Z' is 0 or NR wherein R is as defined above; mis 2,3 or 4;
nis 3, 4 orwhseimnd Mis Si, Sn, or Ge, sai d

pql ymer furt peg s@igdidtOromnag @6lpRbnskaifg df N t hat : (a) [err] is H,
provideg that at |east one [err] group is not H and/or 10 (b
Z" is selected from-P(O(NR R") 2, -P(O)(C[err] ,RZ-P(O)[$I (derr])dZerr] and

- SR and/ or (c) thhe "living" polyner is of d£he faornula

(1) [err] [err] (I1) [é?r] Z")f‘ (S’r (III)?-['ET'T'] Jerr] Coapl5m G-

~wher ei n: -+ =CN, _c_[(_q,rr] Jcs_@;dwydroczar byI adi glg whifch is pliphatic,
»al i cycldasc, aromatic or s iphati mz— aronmat i d\rFt ijni ng up to
.20 carbon atons, or a Iyrrerl radi cal c mg at | east By %ar bon
:atons, of val ence p, optionally containing one or nore ether

Loxygen atons, keto groups and/or functional substituents
t hat ar e unressbttof \aeand rodis rindepenylently isalécteg -foondliot iotmber in the range 1 to about 100,000,
30 provided, however, (a + b) is at least 3;
Q is the divalent radical selected from the group consisting of

X X
s x " CN- CH-CH=CO- co-
] ) [} 113 "
~CH,-C-,  -CH,-C-Y, -CH,-C-Y . =CH,-C-Y
| ' Y -
40
-~CH——CH- ~CH——CH
] ] ] [}
¢ ¢ C Cc-0-
2Ny o . 0? \,”
_ N N
45 ' '
R | | R

and mixtures thereof;
50 X is -CN, -CH = CHC(O)X' or -C(0)X";
Y is -H, -CHs, -CN or -COzR,
provided, however, when X is -CH=CHC(0)X', Y is -H or -CHg;
X' is -0OSi(R")3, =R, -OR or -NR'R";
each R, independently, is hydrocarbyl of up to 20 carbon atoms;

55 R is hydrocarbyl of up to 20 carbon atoms, optionally containing one or more ether oxygen atoms
within aliphatic segments thereof, and optionally containing one or more functional substituents that are
unreactive under polymerizing conditions; '
each of R' and R" is independently selected from C,.4 alkyl;

\\_‘
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3

- [err],
_ivalent

Q Mbhnd R ar

an i njeger and
(1) en Z3 is
35 N

(ii) when Terr

10

15

20

25

35

50

§5

Wp——r

Is a diradical selected fromthe group consisting of

[err] and m xtures thereof;
m and n &P 8 148 26@&B1 ned above; P
pol ynmeric radical of the formula 40 [err]
gacasof X&@%{wﬁ Igg is;(igg%gnﬁhtlyase%ggd l?ror‘%1 rl-? ar‘;Jl rl#( ?]::zlargy?%f ﬁ[? ?ov 90 carbon atoms,
o;?ti%)nag){ ccinggngmg one or more els?rP oxygen atoms within aliphatic segments thereof, and optionall
confaining one or more functional substituents that are lRFegéfill Shder p QM@\QEB conditions;

Z'isOor NR'w in R' i defined ve;
is 2, 3.0 4: hErlgqufg 3‘83? Ge;
L"ig 3S 4 31165 and
M is Si, Sn, or Ge,
said polymer further being characterized in that:
(a) R' is H, provided that at least one R' group is not H; and/or
(b) Z" is selected from -P(O)}NR'R")z, -P(O)(OR")2, -P(O)[0Si(R")s]> and -SR; and/or
(c) the "living" polymer is of the formula

[err], [err],

[err] Mis Sn or

() Rp([Z3P QM(R")212(0))p: (1) (R")2M(QP Z"); or (Il) O[M(R")2QP Z"]2;

wherein: .

R, is a hydrocarbyl radical which is aliphatic, alicyclic, aromatic or aliphatic-aromatic containing up
to 20 carbon atoms, or a polymeric radical containing at least 20 carbon atoms, of valence p,
optionally containing one or more ether oxygen atoms, keto groups and/or functional substituents
that are unreactive under polymerizing conditions;

Z3 is a diradical selected from the group consisting of

r? r? R o
] 1 o 1 1} ]
-2'-C(0)-C- ., =-C- . -C~- , C— c- ,
] [} ]
3 ) k(_c ;_J
R C(O)X CN Hz =
o .
1! ]
C———C-
1
—(CH 237
and mixtures thereof;
Z', R2, R3, X', m and n are as defined above;
P is a divalent polymeric radical of the formula
x o
. ]
(CH 2 C.!7 5 C.ZH (;‘.H
Y = ¢ \ / . X
0] N 0]
L ' ~ia
R
wherein X, Y, R, a and b are as defined above;
Q. M and R are as defined above;
and
p is an integer and is at least 1,
provided, however,
(i) when Z3is
\

Iy

35



err] R2 and R3 taken together are 20 [err]

land (itv) in Formulae (I11) and (I Igp 0 745 263 BY¥> [err] 3. Process

jconpri sing pol ynerizing the nononer selected fromthe group consisting of
' EP 0 145 263 Bl

55

[ err] and m xtures thereof 10 .Q.,herei n; Xis -CN, -CH =
ICHC(O X' or -C(O X ; Yis -H, -[ﬁ#r , - or -CO2R, provided,
thowever, when X is -CH=CHC(O) X', Y is -Hgor -[exT];"* X is
{-CSi([err], -R -ORor -NRR'; ea&uc err), independently, is Hor a
=hydr%5arb radical which is an aliphatic; nyclic, aromatic or m xed 15
jal i phatic-aromatic radical containing up to 20 carbon atons provided that
jat | east one [er[]. grou is not H R is a hydrocarbyl radical which
1is an ali phatic,(“;a{jvhe'i'r;‘%g(l%'c, aromatic or m xed aliphatic-aromatic radical

10

RZ
-2'-C(0)~-C- _ .
15 '
R3
: R? and R? taken together are
i o 20 . ' |
| | _ fia c CH3 :
N\
25 RZ ¢ ”3
(iii) when 23 is
30 -C" [
1
Cc(O)X!
o R2 and X' taken together are
] ]
0 o]
™~ c e
7~ )
40 Rl ™~ rl 4
and
(iv} in Formulae (Il) and (), Z" is
45
2
R o
| i
— c — C/ XI
50 S 3
R
3. Process comprising polymerizing the monomer selected from the group consisting of
55 -

_—

L, I!F
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Ai ning up to 20 carbon atons, or a polyneric radical containing at

| ea 20 carbon atons, any of said radicals optionally containing
one for nore ether oxygen atons wit P H526381 ¢ segnents thereof and

optifonal | y contai ning one or nore functional substituents that are

active under polynerizing conditions, at |east one of any R

p in the nonomer optionally containing one oCH=CH reactive

titutents of the formula -Z (O CC([err])- %)er ] \@h%reln [err] is Hor

] and [err] is O or NR; &Hg=C(Y¥)X seach o Ig\ R' is independently

oted_fromJ[err] alkyl by contacting theNone or nore nononers

r polynerizing conditions wth: (i) the initiator of the

la [err] 25 wher ei n: [err] is as defined above;

an activating substituent selected fromthe group consisting of -SR,

NR-R') [ eranjl mixtugteesot | Y[ err], -OP[CSi([err])[err] and m xtures

eof , o WherveemRinR, I_Eerr R and R' are as defined above; and M

. Sn, orXi&LN, gfH=CHCOX or -GEAX:i ni tiator of the formula [ errl: or [err]

in; Yis-H, Tﬂ} @'%r?d’zmpa?"@e‘é@%ﬂ’r ] %z%c“&w Yis-Hor-CHg' 5 an

vating subSPpilitht F% ] X.is

ef i ned adBYLR Gripends %‘ ';' Y '°§ y! ’E)‘g?ailtgh'?hs's J%E ‘hp'é‘ﬁ?"F '%Q?f"é?f "éig
cal

o =

H and h Ec tic radical con ning one’ R group is

"I
initiator of hgm?\ 8ro r yI ra“ﬁi %agl ich is in ahp am \ :: O%Ilc Iﬂarc;ma: nl::r:l or mnked ;l(l) r t;‘Laromra# @n 5 e
P S o et B i S Bl P e

the gr oupqy %&Bﬁél@ bdthi r% one or more functional substituents that_are unreactive er_polymeti
2 conditions, at least one of any R group in the monomer option: 5?\ iﬁ?s gg ggre reactwe
1 m xt%r es srum{uﬁﬂtg of the formula -Z'\M)@-b?f‘)rsz wherein Y' is HérICHY andl# rsrd or a are as -
i ned aboVeaa @ RTarddR" isandependently selected from Cy_4 alkyl [err ] 10 |
 fhei ni ti aay%nt&imgttheoﬂ‘eer b ﬁ&ﬁerré unE¥eonBrizing conditions with:€T r] and Mare as /
f ned above, (iphemitslaths the ekiL£m):M2 | east one but no nore than two [err]
LIps Q wherein:f err] is H, and [err] is an activating
B SUbE bt I tuent selrRetaedefieédaboiehe gr oup consi sting of

Z is an activating substituent selected from the group consisting of -SR, -OP(NR'R")2, -OP(OR")2,

-OP[OSi(R")s}2 and mixtures thereof, wherein R, R', R' and R" are as defined above; and
* Mis Si, Sn, or Ge, or

the initiator of the formula (R')2M(Z")2 or O[M(R")2Z']>; wherein;

“R' and M are as defined above; and :

-2' is an activating substituent and is

| | -. -oc=c-r? 7
s . ' ) : 1o - :
L “l ' le3
~
wherem
- 40 ' X' is as defined above; and each of R? and R3 is independently selected from H and hydrocarbyl

defined as for R above, or

the initiator of the formula (R')sMZ*

wherein:

. - R'and M are as defmed above and
% Z* is an activating substituent selected from the group consisting of . 7
.
1] .

’f '50 -C-C(0O)X', -0OC(X' )=C=_T._
P
K " 2 ' SR - '
P -- -c(r®)-c=0 . ~0g==C(R?)
E % T
) _ : O\C/O - O\C,O. _
3 1 _ 1/ ~.1l . ’ 17"\ 1

AR O 0 A o




! [err] 35 50 and m xtures thereof
erein: R2, R3, X and Z' ar, @§45dfg§|g1ed above; mis 2,
or 4; and nis 3, 4 or 5, at | east one of any R, [err]
bnd R3 in any initiator optionally contalnlng one or nore initiating
substitutents of ftfwemikioestheof err] wherein Mand [err] are as
jef i ned above; andherein: [err] is an activating diradical selected from
he group R, R? and X' are as defined above and T is EP 0 145 263 Bl
onsi sting of [err]

% 5 H.C CH,

3

10
Crl3

or the initiator of the formula (R')aMZ2% wherein:

R! and M are as dsfined above, provided, however, at least one but no more than two R' groups of
(R")aMZ5 is H; and

Z5 is an activating substituent selected from the group consisting of

15

2 2
- ® x o
-CN, ~-C-CN, -C=-=CX',
. ' . ] [} 3
Y R R
25
o R® o R?
% c- c C-
30 YA ‘)) . J .
\(CHZ o CH2 n
35
r® ,
-N=C=C-R® , -0C==C-R%* , ~og====acr? .
| 0 rY . 7 J
40
\(CHZ A
2
45 —Oi CR
CH2 h
50
and mixtures thereof wherein:
R2, R3, X' and Z' are as defined above;
mis 2, 3 or 4; and
nis 3, 4orb5,
55 at least one of any R, R? and R® in any initiator optlonally containing one or more initiating

substitutents of the formula -Z2-M(R'); wherein
M and R! are as defined above; and
22 is an activating diradical selected from the group

I
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-~
[err 3
ZI )

5

and nm xtures thereof wherein:
and n are as defi ned above,

[err],
however ,

[err], T, X,

provi ded, when Z2 is

[err 45 Mis Sn or Ge angpowasmegenr] is any of the first nine
groups |listed above, at |east one but not nore than two [err] groups
of [err] is H and- (i1) a co-catalyst which is a source of fluoride,
cyanfde or a2|d§m58HS°fa suitable Lewis acid, for 50 exanpl e, zinc
chl ofide, brom de or iodide, boron trlfluorlde, an aIkyIaIuninun1ox5de or
an al - Kyl al umi num chl oride, or a source of biflaoride iomsRrr],
to p uce "l'iving" polyner having r epeat units'of the one or nore
nnnoners 4. Living polyner qf Q% r@&ha 55 . ,
39 [err] -2 5?%( ereH%(R )-CX -2 ‘92?'is
sel etted fromthe gr oup con3|st|n% of r3
10 0
1] [ ]
-c(r?)=Ccx' , c c- ., -0C c-
| ) ) '
o-. z z'
15
Len ¥ \en, 7
N\ ° . \
20 c c- . -0C==cC- . -C-R%,
]
~ +/J CN
CHZ I CH2 n
25
5_ ° T ~C~~C=0
. N
; '\,
% gL “gl
: 35 and mixtures thereof wherein:
R, R?, R3, T, X', Z', m and n are as defined above,
. provided, however, when Z2 is
(Y
0
40 n '
C I }
L(CHZ:)jn
45

M is Sn or Ge and, when Z2 is any of the first nine groups listed above, at least one but not more
than two R' groups of Z2 is H; and

(if) a co-catalyst which is a source of fluoride, cyanide or azide ions, a suitable Lewis acid, for
example, zinc chloride, bromide or iodide, boron trifluoride, an alkylaluminum oxide or an al-
kylaluminum chloride, or a source of bifluoride ions HFS , to produce "living" polymer having repeat
units of the one or more monomers.

50

4. Living polymer of the formula
65

ey
#‘
—
|
o Niany
——
iy —
Ny
L=
S——
Y
)
N
7
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* . [

-P(O ([err], -P(OQ([err])[err],

P(O) [ OSi ml“ MHHM ch of a and b is |
mdependeﬂ“m\ m 0 or a nEr?be‘r%z“t e range 1 to about 100, 000,
provi ded, ov\ever (a + b) is at |east 3; . Qis the dival ent

r adi cal sel ected fromthe group cgnsipgting of [err]

tand m xtures thereof; 50 is - = O X
Y is -H- -[err], -CNor -[E'r'|[jn,”lzr‘)fé]zT‘a‘_d'cﬁowevg#i< qgg’@lzﬁ-l C(CI-I)C(C))X'
' ], -R -OR or -NR'R'"

tY is -H or [err] %S erc [er
;each\f-err]smdependently, Is H or a h d oca di cpl which is an
Hallphatlc alicyclic, aromatic or me.ms §|IphatIC aromatic
fadical containing up to 20 carbon at prOV| ded that at | east one [err]

__._

7'group s not H, 55 R is a hydrocarbyl radical which is an
tal iphatic, ali c cI ic, aromatic or mxed aliphatic-aromatic radical
tcontai nind®up t EsglegteJPom i@ 3B s onQLiind c)'pol ynmeric radical containing at
i) east 20 carbon 5t SRE ofuP g said radicals optionally

;cont ai ni ng one or rmre et her oxygen atons, wi thin aliphatic segnents thereof
and optional Iy containing one or nore fLﬁnctlonaI subst |Rt u@nts that are

unreactive under polymerizingy, -C CN, —CeCX !
40 s v3 . EP 0 145 263 Bl

“onditions, at |least one of any R group R h the monomer Boptional Iy

ftont ai ni ng one or nore reactive substitutents of the

Bz or mul a -2 (OCG([err])= [err] wherein [err] is Hor [err]
-7 i s, or NR; and 2 each of R and R 2 s independently
fel ected from[err] alkyl Qand R 5 each%f ReBand R3 is
ndependently sel ected frmn.H_a.ruj-hydrocar byl of up): -.ar bon atons,
bpti omdl |y cont ai ni ng one! nor et her oxygen ato wi thljn aliphatic
fegment s t her.eof,. and opti naII tai nihg dne or nore
‘uncti onaks substituents th &tcny unreactive under p | zi ng condi tions;
and m is 2,3, or 4; nis 3, 4 or 5 and
10 Mis Si, Sn, .or CGe, or living polynmer of the formul a
-P(O}NR'R")z, -P(OXOR")2, -

-P(O)OSi(R')a]» and -SR;

each of a and b is independently selecied from O or a number in the range 1 to about 100,000,
provided, however, (a + b) is at least 3;

Q-is the divalent radical selected from the group consisting of

30 .

& X
35 \ .
X . CN- CH-CH=CO- co-
' ] n 113 n
~CH,-C-,  -CH,-C-Y, ~CH,-C-Y . -CH,-C-Y .
Y
40
—CH~———CH- | © _CH——CH -
L] [ ] [} [1]
C C o C-0-
NS g . PN/
45 N N
R R

and mixtures thereof;
50 Xis -CN, -CH=CHC(O)X' or -C(O)X";
Y is -H, -CHs, -CN or -COzR, provided, however, when X is -CH=CHC{O)X', Y is -H or -CH3;
X' is -0Si(R")s, -R, -OR or -NR'R"™;
each R!, independently, is H or a hydrocarbyl radical which is an aliphatic, alicyclic, aromatrc or mixed
aliphatic-aromatic radical containing up to 20 carbon atoms provided that at least one R' group is not H;
55 R is a hydrocarbyl radical which is an aliphatic, alicyclic, aromatic or mixed aliphatic-aromatic radical
containing up to 20 carbon atoms, or a polymeric radical containing at least 20 carbon atoms, any of
said radicals optionally containing one or more ether oxygen atoms within aliphatic segments thereof
and optionally containing one or more functional substituents that are unreactive under polymerizing

40




[ér .]'.'_[err] (11) [err] [err] or (111) [err] [err] 15

whejf ei n: [err] is a hydrocarbyl radical which is aliphatic,
aligyclic, aromatic or m xed ali pheroa4sees®t i c cont ai ni ng

up o 20 carbon atoms, or a polymeric radical containing at |east 20 carbon
atops, of val ence p, optional ly containing one or nore

et hler oxy gencoRpitions, at H‘@Pb”@r% aps RERYP Gt the (ioeeres realionally ReptRiping: pRESOr tMipsg reactive

ar e] unr eact i SHOS{iR ﬂ'é?rmgﬁ YRR i zi ng condi ti ons; 20 Z3 is a

di r adi cal seTZéQ{Ce%fY '}‘?@"‘9 (‘ﬁlﬁf”ccﬁ’ﬁéi‘%% |'§'1%°’0°1‘R and

2 W, f R' and R 13 |_ndepe dently selecjed from C,.,

and XfureseicH yg cofz?acljng lneg' dr@ ec?ﬂe nt,;)(l Qele&ﬁ%&'gp i lly?%a (? sb )gé)f nifgﬁtnatoms
cach of Fe il TR (B LT xe,.z& H ned
V\:heI’EI n R [ﬁ(srj40 a.?d”d R' are as defined above; mls 2 3
or M,SSISn bs 3, 4 or 5; Pis a dival ent

pol yrrerlc r aglk ,,%q,[ﬂy,q OTf gfa‘,,%gmla 45 55

whgrein X, Y, a and b are as defined above; Q Mand

[enr] are as(l)dif*,t[zsﬁ@w@bz@z‘(@)p, () (R"2M(QP Z");; or (IN) BMIR').QP Z");

EP|0O 145 263 B pis an integer and is at least 1, provided, however,
(i) wher Z3 wiserein: [err] Mis Sn or Ce; (i) vvhen[err] S
R, is a hydrocarbyl radical which is aliphatic, alicyclic, aromatic or mixed aliphatic-aromatic containing
up to 20 carbon atoms, or a polymeric radical containing at least 20 carbon atoms, of valence p,
_ optionally containing one or more ether oxygen atoms; keto groups and/or functional substituents that
Lr‘ are unreactive under polymerizing conditions;
20 Z3 is a diradical selected from the group consisting of
~ R? R? R? 0
[} 1 1 [ 1] 1
2 -2'-Cc(0)~C- , -C- . €= , C——0C—
] ] ]
3 \(- S W
R C(O)X' CN CHZ =
0
30 " [}
c Co—
]
z ]
\—¢CH
35 . . 2'm
: and mixtures thereof,
K/ Z' is O or NR' wherein R' is as defined above;

P —— .

each of R? and R® is independently selected from H and hydrocarbyl, defined as for R above;

40 X' is -OSi(R")3, -R, -OR or -NR'R"
wherein R, R', R' and R" are as defined above
mis 2,3 or 4
nis 3, 4orb5;
P is a divalent polymeric radical of the formula
45 .
x .
A o | g
$CH, -C)= CH-— CH
2 13 b . ] L]
50 Y = C /C x
' 0 \ N 0
L . ] — a

55
wherein X, Y, R, a and b are as defined above;

Q, M and R! are as defined above;
and

" ) )
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'[err] (iii) when [err] is 30 R w

C 35 ( ' [err] and X' taken together
re 40 0 9)))814526331 0 ' and (iv) in}
Formulae Il and 111, Z" is 50 [err] wherein [err], [err] and X
' EP O

re as defineds abay d is at least 1 ided, h , '
145 263 Bl ¥ ji)w,'gn%éﬁT utfon of 't he poolwﬂ%r of daim2 or Claim4 dissolved;

or dispersed in an apretic solvent. 6. Filmprepared fromthe solution-
of daim5. 5 7. Fiber prepared frogmthe solution of Caimb5. 8. '
Coat ed” squbstrate prepared fromthe sokution of C aimb5. 9. Pol yner of
Claim2 or Aaim4 wherein the "living'.—endscare capped with a capping

agent containing at 10 | east one ffinctiondl substituent that is
unreactive under capping conditions. cH 7 The use of the "living"
polymer of Claim2 or Claim4 in the prep%rﬁtion of a bl ock polyner.

11. A bleck pol ynmer conprising a "living" polyner of Claim2 or Claim4
attached to anfoeh ofgyd yner of 15 said d ains. |

(i) when Z3 is

15 - Rz

-2'-C(0)-C- ,

20

R? and R® taken together are

H3 C CH3 H
25
H

(iii) when 23 is

- R?
35 1
CcC(oO)X'
- R2 and X' taken together are
40
L} 1
o o
™~ o e
/ \
45 rl rl
and
{iv) in Formulae i and lll, Z" is
50
2 0
| n /
-¢—-cX
55 ]
3
R

. i . _\
wherein R?, R® and X' are as defined above.
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12. | ded article prepared fromthe polyner of Caim2 or CaimA4. 13.
Phoffosensitive article prepared fr@&maius2ssBiner of Claim2 or Caim4. 20
14 Process conpri si ng quenchi ng with an active hydrogen source the
I|\1| ng" poI mer of the f sel ected from {err
(11} [err] ¥ e$°f“}'°"(qf FhPP°'[7’E‘?’|°] (3'2"”)220r &lstp ‘(F'W"’Tdeqf Aippersed fan 38'8 ic soverfher ej n:
Z" ks sel e%tqu romgu %‘B up. col |st| ng
[er]] 45 mp’epﬁf TN 3t'f’%f’rﬁa'm|§'(c>)([err])2' -P(O)[CSi([err] [err] and
- SR , dently selected fromO or a nunber in
t he: P“a(nge A ﬁﬁbeé pafe%faﬁ'q'efoﬁmon 0IF|gla'ﬁ'e{'r ovi ded, however, (a + b) is at |east
26 S? 'c%at%é‘&bgﬁa\’eadr@daied'?raﬂlm%%kluti%ﬁ bf&kif S, fromthe group consisting Of
014p 263 B§ Polymer of Claim 2 of Qifnl4 wherein the "living” ends are capped witf 8 Baping Eééﬁ?c%ntﬁlmﬁ‘g{_iﬁ Of
15 %01S -1k} ona %twn%@e& thddfs uht@ﬁt@)&%nder ‘capping conditions.
-CH3, -CN or -CO2R, provi ded, however, when X is - =
CHQ O X', Yo.iThe bbeQst the["RAngt polymer of Claim 2 or Claim 4 in the préparatidn 6 t(k{cﬁ‘ péymdrerr], - R,
-ORor -NR R';
11. A block polymer comprising a "living" polymer of Claim 2 or Claim 4 attached to another polymer of
16 said Claims.
12. Molded article prepared from the polymer of Claim 2 or Claim 4.
.\_ 13. Photosensitive article prepared from the polymer of Claim 2 or Claim 4.
¢ 20
14. Process comprising quenching with an active hydrogen source the "living" polymer of the formula
o selected from
Ay
25 X B ]
1 1 .
(I_) 2" [CH,~Cp CH——CH QM(R™), ]
R P N AT
? L R Ja
() Ry((Z3P 0M(R‘)z]2(0))p (1) (R")2M(QP Z™) and (IV) O[M(R").QP Z"]2;
3 wherein:
Z" is selected from the group consisting of .
) r2 R? o 0 2 o© 132
“ -CN, -G-CN, -C—Cx'., C -, C—¢C-
] 3 ] 3 ] :
R R A k
\4(:1-12 4 CH2 o

-P(O}NR'R")2, -P(OXOR")2' -P(O)[OSi(R")z]2 and -SR;
each of a and b is independently selected from 0 or a number in the range 1 to about 100,000,
provided, however, (a+b) is at least 3;

Q is the divalent radical selected from the group consisting of
50

55
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each [err], independently, is hydrocarbyl of up to 20 carbon atons or H,
provi ded that at |east one [err] EP014526¥ 1 group is not H; ’
R is hydrocarbyl of up to 20 carbon atons, optionally containing one or

or e et her oxygen atons wi thin aliphatic segnents thereof, and

ppti onal |y contai ning one or nore functional substitu®hts that arke

inr eacti ve under pol ynery zi ng condidy.ons; —CH=C0- eachhpf R and

R' is independently sel e%t ed from [?eb?r] al kyl ; EH CH=CO 25 t.{:ga;ch of R2
nd R3 is independerffy-Gel ect<df1OrX H andByd€otar byl of ufFHo Q¥ oarbon
! tomey— s y optionally containing one or nore ether oxygen

toms within aliphatic seg'rfs'hrs—tcﬁh eof, and opti onal | yeH——CH

tontai ning one or nore funcéi onaléiubstituents t hat argc unreaii:Id_ve under

bol ymeri zing conditions;o? N\._/~ o , Z is 09F \R_utherein R is a
def i ned above, ':’ mis 2, 3 or 4 tf 30 nis 3,
4 or 5, Misgs Si, Sn or GCeg; R [err] is a
nydrocar byl radical which is aliphatic, alicyclic, aromatic or

{al i phatic-aromatic containing up to 20 carbon atons, or
la polyneric ragisGahueOnténi ng at | east 20 carbon atoms, of valence p,
bpt i onal | y X is -CN, -CH = CHC(O)X' olG-B[@fp@i Ni Ng one or nore ether oxygen atons,
ket o groups and{sap, -EHNCEN §n8b,FsUDSt I tuent.s that - are 35

inr eact i ve undgbvided) nwvel, whéhdx is CWHL GHORBIR', Y is H or -CHs; [err] is a

gli r adi cal sel extiedsiRnNOR,t-OR ogNAWY, cONsi sting of 45

£ err] each R', independentiyislhyaitoxdrbyl 0Sud 100 &abon atoms or H, provided that at leastldnd B! a

ki val ent gol yngroipas nadi cal of the formula 50
FP O 145 263 Ba is hydrocarbyl of up &ngh carbon atoms, ogionafly asntdinirigageror and dter atygéreasts
. pwithini atlighdtic $egmentsethgreof, and optionally confaining\aheeer radde fugctional substituedte that]are
is (3ﬁ or Ge; unreactive uridgr polymerizir(gi qoyditmn Z3 is
each of R' andB" ig indeRBleptiylselecteditpt Praalidr e
25 each of R? and R® is independently selected from H and hydrocarbyl of up to 20 carbon atoms,
optionally containing one or more ether oxygen atoms within aliphatic segments thereof, and optionaily
containing one or more functional substituents that are unreactive under polymerizing conditions;
Z' is O or NR' wherein R' is a defined above;
mis 2, 3or 4
30 nis3,4orb5;
M is Si, Sn or Ge; .
R, is a hydrocarbyl radical which is aliphatic, alicyclic, aromatic or aliphatic-aromatic containing up to
20 carbon atoms, or a polymeric radical containing at least 20 carbon atoms, of valence p, optionally
containing one or more ether oxygen atoms, keto groups and/or functional substituents that are
35 unreactive under polymerizing conditions;
Z3 is a diradical selected from the 'group consisting of

1
4

| |
| | r2 r2 R o o
40 ] ¢ ] .oon . n ]
-2'-Cc(0)-Cc- , ~C- . -C- ., C Cc- C\ C-
1 1 ' t
; \omysd  Eicr,)
R c(o)x' CN CH2 T 4CH2 n
45
and mixtures thereof;
E is a divalent polymeric radical of the formula
50 ' « . -
1
H-C}— CH ch
(cH (\:76 | t
C C
o5 Y O// N y / §0
L ! SJa
_ - R
-

(T |



0 ¥ (iii) when Z3 is R

-G [err] and [err] taken together are [err]

(1v) en in Fornmula (1), Z" is any BpPfo t4526BiBist five groups |isted above,
at | east one but not nore than two [err] groups of Z" is H;, and
(v) i Formulae (111) and (1V), Z" is

EP 0145 263 Blad [err]
5 15 WFB%@?B”@EHT’BPH'SQShb quenching with an active hydrogen source
the "tiving" Fgﬁ”e’(j aim4. 10 16. Coating conposition conprising
the pyeduct of t( WeBFoess of Claim 14 in which "living" polyner of
Formula If, 111, or IVis used as starting material . 17. Coating
conposi tion corrpri sing the product of ©he process of Caim15. 15 18.
Enarre! coating conposition conprising ¢ross-li'nkable functionality and the
coating conposition of Caim1l -m 17%. 19. Enanel
coatipng cgnposition of Caim18 wherein the crpss-linkable functionality is
provided by a 20 mel am ne resin. CIE Enanmel coating conpositi on of
Clainh 18 wherein the cross-linkable functidn® ity is provided by an

i socyfanate resin. 25 21. Coating conposition of Claim16 or Claim17

whichl is a | acqugg sibi&d can be cured by sol vent ' evaporati on.
22. {qubstsate cqalesh2id h the coating conposition of any one of Clains 16
to 2} 30 23. Substrate coated with a plurality of l|layers of enanel
coatijng conposition of any one of Cains 18 tog20, t he conposition
of .at] | east one | ayer containing a pignent, and the conposition of at |east
t he outernost | ayer being freezofcgiogreat. ,

20 '

R3
\_

R2.and R? taken together are
25

H3C CH3 :
30
CH 3
(iii) when Z3 is
35 . RZ
[}
-C-
1
© C(0)X!
f R2 and X' taken together are
\ '
45 fo) (o)
. ~ . /

50

. {iv) when in Formula (1), Z" is any of the first five groups listed above, at least one but not more than
two R! groups of Z" is H; and
{v) in Formulae (lll} and (IV), 2" is

55
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35 W

. 24. Coating conposition of aim1l6 or Claiml1l7 in the formof a powder.

§:25. Coating conposition of C aim 16gpi 1@6263B317 suspended and/or dissol ved F
!I n an aqueous nedi um 26. Coating conposition of Claim16 or Caim17
isuspended and/or dissolved in an organic |iquid nmedium 40 27.

i El ectrocoating conposition in accor ddR&e wih Caim116 or Caim17.

{28. Coating conposition which can be turediib @2 material in vapor form
#Wisaid coating conposition beingin —C — ordance with Claim16 or Claim
j17. - 45 Revendl| cati ons 1. Unl proc6d6 consistant a polyneriser le
'§nDndﬁ5reschoisi dans | e groupe fornb r 50

:-§CH*-CH _ | |
{CH2u' ()X, OC C 0
%(4O)X' ou

Ftdaasn

! R 55 et leurs nBlanges. ob: X est ~CN_ -CH = CH
i (O X : 18. Process comprising quenching with an active hydrogen source the "living” polymgfbof lai
. -

11111111

pheni it

0
1 01111 .. . : . , g
“C L M %Slantmg composition comprising the product of the process of Claim 14 in which Iugrg (')mlfﬂg 0é6 3

f.g-"Bl YF%"s"tma-nl—‘!l’ of%?se9ef\lst%nd"g-%efﬂ; a condition, cependant, que si X }
fiest CH = ' kb= ' ' ~RI (R)3, -R -OR ou
NR R'; ,5019'( @)’%ﬁﬂ%&°§‘e"%§eﬁ\°“,°°’ﬁ’ﬁ§‘g g‘n anl{%?{tﬂ:e pé%étessgﬁhga?“ gﬁ’pe hydr ocar byl e ayant
4i usau a 20 Rt eRBR deuifgELRBSIon comprisingRer&Sinkitle USRSy IIHAT RS BbANd Bonbbadh of
4] usqu' a 20 at eRRS148 Clufth PANEe, contenant facultativenment un ou

ﬁ%plusieurs atones d' oxygbne d'ether dans ses segnents aliphatiques, et

diicont enant fRACghdml c¥RANE BEmpdBition of Claim 1BUwHRleIASTHhE WFoSs-frikbttd fuhttidmility i @rdGiiddosnel S
§'q\a|.i_/ ne swnt paslamidaedsinf s dans | es conditions de pol ynbrisation; et

ichacun de R et R' est ind6pendanment choisi parm |es groupes al kyles en
:Cl-C4 20. Eqemel nvating eomposiivh aof iClathy 1& wheteis thencrossiini@sle danatonalits is quavidied by s
}%de petymer i satspeyanataresin. (i) I'initiateur de la formule (Rl)3MZ ou:
110 Rl est tel que defini ci-dessus; Z est un substituant
ff_aCt i vat efir hepating gampesitien gr@ﬂrpeisfqgr%n Fjé_’rwhich is a lacquer which can be cured by solvent
R evaporation. R2 0 - CN. :

- C O\ G 20 ,
2 22. Substrate coated with the coating composition of?ny onemgglznms 16 to 21.

30 23. Substrate coated with a plurality of Iiy sf enamel coating composition of any one of Claims 18 to 20,
the composition of at least one layer containing a pigment, and tﬂe composition of at IeastZTe
outermost layer being free of pigment.

24. Coating composition of Claim 16 or Claim 17 in the form of a powder.
35 :
- 25. Coating composition of Claim 18 or Claim 17 suspended and/or dissolved in an aqueous medium.
26. Coating composition of Claim 16 or Claim 17 suspended and/or dissolved in an organic liquid medium.

40 27. Electrocoating composition in accordance with Claim 16 or Claim 17.

28. Coating composition which can be cured by a material in vapor form, said coating composition being in
accordance with Claim 16 or Claim 17. '

45
Revendications
1. Un procédé consistant & polymériser le monomére choisi dans le groupe formé par
50 CHe=CH
’ v
CH, =C(Y)X, 0O=C C=0
\N/
L}
R

55

et leurs mélanges, ol :
X est -CN, -CH=CHC(O)X' ou -C{O)X" ;

) LT —
* (2 L M s * l’ .



35~~g~~~~

2 30 -C CR2

_OC=f== EPOﬁﬂhﬂBm@- * -OC-CG-R *0
35~~p~~~~~~ ==CR

CR22¢ 40 et leurs nel anges, X est tel que do6fini

SSUS POUY est e, Fiaraofoe -CO2R,  condition, cepéngentraueial XRet @ = GRIE(QX} Y soit -H ou -CHs ;
endanmment’ eghQ9id ). pRr-aR otNYR"un gr oupe hydrocarbyle ayant jusqu a 20 45
s de cardbeave R' ciodépendamment. 2etuin OEUPS/ RYRIOPRTDYIBrRY N IuBuaLO lomes dg

ne d' 6t BErun @eayee Bysleocarbyle ayant jusqu'ad 28 FORPS d%xFﬂf %1t°P é’§ fac 'fa"Y‘? %;
facul t at # venetitsiews aisiep P'aepengrasther B¥sisee, 3H9Mmenty Bf}? T“F ‘?Iﬁj "at"’eme" -
sont; pas reacAusioyspbstityaats wﬁlﬂi"’telsd‘ﬂ's"eég" ! gﬁﬁ z fio § g e p°'y"‘e”sat'°" 7®

est 0 ou NR : .chacunde R' et R" e %ng%qe % ng sgroupesa e

M est Si | Sn misg en contact du ou drl\\ﬁa?]ﬁ ?ans des condutlons dje r?{aly én até&ab%% est 55

47~ i) I'nitiateur de la formule (R

! | défini ci-dessus ; EP
0145263 BT ~ ' esttel que
Z est un substituant activateur choisi dans le groupe formé par

C R2 2
, -OC 2zCR 2
“H 5 't 2 o4 ® 10 MEmPSn ou Ge; et
(ii)] un go-catal yseur qui esikcnyne sour cecdeions quorune,_cyanure ~azoture
ou Qi fluorure ou un aci de de #Dmns appropri 4.3 pour
proqui re un polynbre "vivant" ayant des tifs r60urren?s du ou des
ngqnbr es, | edit proc6de etant de plus caract6ris6 en ce que:
?gyle est H a condition qu' au nobins un groupe Rl ne soit pas H eVou
(b) JI"indotiateur est de | g for 2 (R)2M Z1)2 ou R) 12 ou R1L et M
sontj:tels que definis ci- i% rng dessus et Z ggr(un éﬁbstituant
acti eur et est C C- ¢ C-
-CC*C—RZ 20 _ X I R3
00X, R et R3 sont tels q ue d6finis ci-dessus ; et ou ’ (c) Z
est Jchoi®i dans | e groupe par -SR - OP(NR R') 2¥C¥ ) 2.
-CPﬁCSi(R1)3]2 et leurs * nmel anges, oOR RI, R et R' sont tels
~que|d6finis ci-dessus; etlou (d) R2 et R3, pris ensenble, sont
. Hicl C 143 30 2 3
: 33 30 R. | 2 o(‘===-CRz .
| NacsC-RY . -°‘f-’=?3“ g T
X' R z'

\"C“z A

«QOC=—==CR

CcH
40 2

et leurs mélanges,

X' est tel que défini ci-dessus pour le monomére ;

chacun de R? et R3 est indépendamment choisi parmi H et un groupe hydrocarbyle ayant jusqu'a 20
atomes de carbone, contenant facultativement un ou plusieurs atomes d' oxygéne d'éther dans ses
segments aliphatiques, et contenant facultativement un ou plusieurs substituants fonctionnels qui ne
sont pas réactifs dans les conditions de polymérisation ; et

Z'est O ou NR' ; ’

mest2,3o0u4;

i 50 nest3,40ub;et

! M est Si, Sn ou Ge,

A condition, cependant, que si Z est

45

55
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35 a condition, cependant, que Z soit
i RZ 0 40 -CGCX ou -0OCC(R2 R3
| R3 —x 45 et/ ou F0445 26381 AR ) (R3)
50 -Z'-CC(R2 )(R3 )-; 50
iet/ou (e) X et R2, ou X et R3, pris ensergbl e, sont 55
:48 L 22 *X i 1 bl c
EP 0145 263 Bl _oc cr? ¢ é- 0
0
R 5 R L J a 8¥ndi th‘on, §pendant, que Z soit
10 CH R2 0 CH
| -C-CX ou - OC=C(R2) (R3) 2°n 2’z |
i | R3 ' X 15
et | ou Z2 est ' 0
: o n 20 M soit Sn ou Ge ; et -C(R2 )-CX'.
2 Un pol ymer e&jiy dﬁlc\taﬁtﬁlysedﬁqu‘ &t finersedidead'ions Aborure, cyanurs, azoture ou bifluorure ou un acide de
Lewis approprié, )3
Z@ [ CE! 2- C ~~I pour fréduire un polymére "vivant" ayant des|mokifs Adcurrents du ou des monoméres,
;:_ y C ledit3Pocédé étant de plus caractérisé en ce que : 0) R
P (a 5 (a) R' est H, & condition qu'au moins un groupe R' ne soit pas H ; et/ou

(b) I'initiateur est de la formule (R')2M(Z")2 ou O[M(R')2Z']> ol R' et M sont tels que définis ci-
dessus et Z' est un substituant activateur et est

Y, -0C=C-R?
20 ' '
X'R?

ol X', R? et R3 sont tels que définis ci-dessus ; et/ou
(c) Z est choisi dans le groupe formé par -SR, -OP(NR'R")2, -OP(OR')z, -OP[OSi(R")3]> et leurs

% mélanges, ol R, R', R' et R" sont tels que définis ci-dessus ; et/ou

(d) R2 et R?, pris ensemble, sont

H,¢
W CH,
30
c
a3

35

A condition, cependant, que Z soit

N\
: R?0O
40 [
-C-CX' ou -0C=C(R? )(R®)
R’ X
45 - et/ou Z2 est
0]
"
-Z'-C-C(R? ){(R?®)-;

50

et/ou

{e) X' et R2, ou X' et R3, pris ensembile, sont
55
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ou: & Z" est choisi dans |e groupe fornb par 35

0 RO R2 R2 R20

C.ofC MC C 40 ' -oF145Me3

et R3 EP /145 263 B1 kti 32

CH chacun de a et b est independamment choisi parm O ou un
nonbrie conpris entre 1 et environ 100 000, hr condi ti on, cependant,
gque (ja + b) vaille au noins 3; O est Ie io:al di val ent choi si
dans | e groupe fornb par 50 [ * 1y P11t 11 m
1 M P S~ ol 49

EP 0145 2263 Bi

I : I - X cN-

Cl11- G : =Co- a condition, cependant, U®Z soit 5-CH -G CH2CY

CYycCcl "y y 10

-d': d I I

| " of RO IC

CMN Co 2 3

N -C'CXRRPT -oC- -clk YBt ) eurs nol anges;

X es} -CN, -CH = CHC(O X ou -C(CRX ; x'Y est -H -CH3, -CN ou -CO2R,
a copdi tipon, cependant gue si X est -CHCHC(OX , Y soit -H ou -CH3; 20

X ept -GS (R1) 3, -ORou -NR R'; chaque RI est, independament,
un gf oupe hydr ocar by?e ayant ]USC]U a 20 atones de carbone; R est un
groupe hydrocarbyl e ayant jusqu'a 20 at omes de carbone, contenant

fasyf tativement un ou pl usi eurs at omes? d' oxygene d' 6t her dans ses

segnent szal i phati ques, et contenant facd(re)aerent un ' ou plusieurs
substituants fonctionnels qui ne sont pas r6actifs dans |l es conditions de
pol ‘I sation; 25 chacun de R et R' est independament choisi parm

| es jgr oupesa; aldﬁy,l,@,sergm.@,tn a&¥ formule : chacun de R2 et R3 est

i ndgpendanment choisi parmi H et un groupe hydrocar byI e ayant jusqu' a 20
atonfes des carbone, contenant facgltgtivenent un ou Si eurs atones

d' oqygene d' et her dans ses, ! egne ai |l i.phati q cont enant-

facdl tati vemrent un ou pl @i‘e‘ﬁh'% stltughfs T"(g‘lrgctl 0 ne"fs q 3 ne _
- sont}] pas reactifs dans |es condi¥io d,er.QI y}r&r-l\satl on; 30 Z' est 0 ou

NR {ou R'3o est tel que d~fini ci-dessu$, Mest 2, 3 ou 4;

R a
ol :
2" est choisi dans le groupe formé par
36 :
k, 0 - R? 0 R’
“ _CN. -C-CN, -C—CX', et |
g3 R’ \tcu a cu, ¥,

chacun de a et b est indépendamment choisi parmi 0 ou un nombre compris entre 1 et environ 100
000, & condition, cependant, que (a + b) vaille au moins 3 ;
Q est le radical divalent choisi dans le groupe formé par

45
50

55
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ki

pest 3, 4o0ub5; et Mest Si, Sn ou Ce, | edit polynere ’
Ptant de plus caracteris6 en ce que: as (a) R est H a condition g
flu' au noi ns un groupe R ne soit pasERO;146R26381 (b) z" est choisi
barm -P(O(NRR')2, -P(O(OR)2, -P(O[GCSi(R1)3]2 et -SR, eVou
fic) le polynere "vivant" est de la fornule (1) Rp([Z3F
1. I\/(RR‘) )2]22q(:0)z)f2 (11) (RII;\’ )Zl\/(q: Z"zjz ; ou ala ol (111%
9 "12; ou un radic ydegcarbyl e qui L gst un
Fadi g} al i phatique, ali éycl i que, gﬁét i que ou ?h r& 8 c&:
al i phat i qye- aromatlqonzecnt.enan-tC}ﬂyquYA 20-8tigresYde car Qone, -@w 40-Y
radi cal polynere conte= nant au I ns 20 atones de c%r bone, de
aI ence p, contenant. facultativenent un ou plusieurs at ones
' oxygene d' ether, des groupes c6to et/ou des substituants fonctionnels qui
ne sont pas 45 reactifs dans |les conditions de polyngrisation;
3 est undiradi cal choisi -@&&hs—+eCHroupe fornt par -cu—-.-cu
R2 c ¢ 2 0 C c28. -Z
gC(O)C . -G—oé'\u/ §? -C, : ¥ \‘/
C(O)X' C 55 R 1 L] 11 11N1g1111111111
#IEP 014526861 . O
}3 _ _ 5 ~~ ~
~~~~~ Z et leursgmélanges ;
&m X est -CN, -CH=CHC(B}X' peG(®X'rel anges: 10 zZ, R,
Rs}\/)q m et nYs#nkt. -Bidd. CNRUCAET. 2 gprsition. cepsadapis que si X est -CH-CHC(O)X', Y soit -H ou -CH3.
pst un ratfi cal Xprst PRiEt'L. H PRWtRES: |a fornul e

X 15 chaque R' est, indépendammgr@lunZgroupq)@drocarbyle ayant jusqu acgq atomes de carbone ;

— R eztoun groupe hydrocarbyle ayant jusqu'a 20 atomes de carbone, contenant facultativement un ou
b a plusieurs atomes d'oxygéne d'éther dans ses segments aliphatiques, et contenant facultativement Hn
bOR e ou plusieurs substituants fonctlonnel%qw ne sont pas réactifs dans les condmona e pgk/mswﬂtlﬂ] a

; 25 ch cun d et R" est mde ent choisi parmi igs groupes alkyles en C; > ‘M
2t b sont tel S un. cﬁ ? |R§ esqlm ggan?ment choisi parmi H et un groupe révd oca yle (py )usquggﬁl t

el S que def i n!atém&s da §a$l§o é c’ontg ant facultativement un ou plu3|eurs ato the

s ses
pntier et VaUt nant facultativement un §6 Iu ngEt ntsqmda ?Jm ne
pue: sont pas reactnfs gleg %aﬁs% b polymérisation ;
i‘ 30 Z' est O ou NR' ol R' est tel que défini ci-dessus ;
! mest2,3o0ud;
nest3,40ub;et
M est Si, Sn ou Ge,
ledit polymére étant de plus caractérisé en ce que :
_ 35 (a) R' est H, a condition qu‘au moins un groupe R’ ne soit pas H ; et/ou
i _ {b) Z" est choisi parmi -P(O}NR'R")z, -P(O)(OR'")2, -P(O)[OSi(R')3]. et -SR ; et/ou
: (c) le polymere "vivant” est de la formule
A () Re[Z%P QM(R')2 (O ;
i) (R MQP Z"), ; ou
40 () O[M(R').QP Z"}2 ; ol :
! Ry est un radical hydrocarbyle qui est un radical aliphatique, alicyclique, aromatique ou
4 aliphatique-aromatique contenant jusqu'a 20 atomes de carbone, ou un radical polymére conte-
nant au moins 20 atomes de carbone, de valence p, contenant facultativement un ou plusieurs
atomes d'oxygéne d'éther, des groupes céto et/ou des substituants fonctionnels qui ne sont pas
45 réactifs dans les conditions de polymérisation ;
Z3 est un diradical choisi dans le groupe formé par

Rz . Rz_ Rz 0
¥ _z-ctoy-c- . -c- , < . e '

——————————
i ' « bl

i ] '
v§ R C(O)X" - CN K*cn ;—-/)
| 2”n

55
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C .~ ~C
2 n 35 Msoit Sn ou CGe; _,°' (i)
si Z§ est 40 EP 0 145 263 B1 :
R2 - Z-O-C
R3 45 R2et R3, pris ensenble, solent
50 " ' H3 3
55 (iii) S Z3eest c- _
51 | . ' EP 0 145 263 Bi
RZ. N> 5 | z: J oo X
(F)\’Z e;t X, pris ensenble, soient \ _(Cprz =
C R1r R1
15 i
§ et leurs mBlnges (iv) dans les Formules (11) et
(111), Zo est Z', R?, R?, )(2@1 et n sont tels que définis ci-dessus
0 ; P est un radical polymére divalent de la formule -G &
R~~~ o 25 3. Proc6de consistant a pol ynbriser
| e nononere choi si dans Iezgro e forme par -
CH- QH 30 ' r) ocC
GOl = (CE_-C) cH cH NN/
2 .'b \ - .
y | =€ Cx
— L : N a
20 ' —d
R
(2
ol X, Y, R, a et b sont tels que définis ci-dessus
25 : Q, M et R! sont tels que définis ci-dessus ; et
p est un nombre entier et vaut au moins 1,
a condition, cependant, que :
(i) si Z3 est
30 ?
C C- '
LCHZ)n)
35
: M soit Sn ou Ge ;
\ (i) si Z8 est
40 Rz
-Z'-C(0)-C-
)3
45
R? et R®, pris ensemble, soient
50 HyC CH3:
CH,
55
(iii) si Z° est
o RN R 0
* c L s *
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'35

et | eurs nbBl anges, ou: X est -CN, -CH =

€HC(O)X' ou -(OX; EpPapissdeg B1CH3, -CN ou -QO2R, a

eondition, cependant, que si X est -CH =CHC(O X', Y soit -H ou -CH3

AO X est -OSi(R)3, -R -ORou -NRR'; chaque R
i nd6pendannent est H ou un radical hydrocgsybyle qui est un radical

@l i phati que, alicyclique, gfonathue ou

Ilphathue aronathue m xte contenant jusqu'a 20 atones de carbone, a
;ondltlon qu' au noins un groupe Rl ne soitspas H R est un
¢ adi cal’ hyddrocarbyl e qui est un radical aIGb@&K?que, alicyclique,

giromati que ou aliphatique- 45 aromati que m xte contenant jusqu' a

@0 atones de car hogse, pgﬁe,;ggng@g&,&ﬂm pol ynbre contenant au noins
vO at ones de car bone, acun desdits radi caux contenant facultativenent un

wu pIu5|eurs at ones +d' oxygbne d'ther dans ses segnents
‘ullphathues et contenant facultati@enent un qy pl usieurs

Bsubstituants fonctionnels qui ne sont‘pas pBactifs dans les conditions de

?olynﬁrlsatlon au noins un quelconque groupe R du nononbre
fontenant facul tativenent un ou plu né/,s subsij tuants reactifs de -
0 la,formule -Z (O CC(Y1l) = 2 ou Y1 est Hou CH3 et Z' est 0 ou NR
F et chacun de R et R' est choisi ind6épendanment parm |es
fir oupes al kyles &h C . par m se en contact du ou des
jononbr es dans dé@d@ﬁﬁﬁﬁ?W&ﬁ?“B@“Hbeﬁﬂr|satlon avec: (i)
"inltlateur de la fornmule (R1)3MZ 00i Rl est tel que
ﬁe{,ﬂl ci zglessus; Z es® Qn substituant activateur choi si

RBians | e groupe forme par -SR - OP(NR R’ )2 -OP(OR )2, -OP-
'OSi (R1)3a2 et leurs nblanges, ou R R T chet R' sont tels que definis
i - dessus; et Mest Sir*Sn ou Ge, ou
I'initiateur de la formule (R1)2MZl)2 ou QMR1)2Z']2 ou: -
(521 11 % 1 EP 0

\tl45 263 61 3. Procédé consistaﬂt a %qsl){menser R métbmatb SR ddnf |e3;ro‘EH<§for¢eraP' S ci-dessus

p: un substituant activateur et est
I0C- G- R2 \~~ 5

i ' R3 X est tel que deP|n| ci -dessus et
0 - &hacun de R2 et R3 est choi si i gdSpengdapgment parm H et un groupe
jydr ocar byl e, defini come ‘\N/ pour R ci-dessus, ou
il nitiateur de la fornule (R1l)3MZ4 ou: Rl et M sont
el s que definis ci-dessus; et R Z4 est un substituant
ctivat eur, choi si dans | e groupe forne par -15
O0C=C(R2 ) etleursme es,oﬂ: CAOx, (X' ) =C=T, ARz )-C0
_ X est th =GCHC(O)X' ou -C(O)X" ;
. k_/ R1 -CN ou -CO2R, 2 conﬂ'g‘on, cependagtt q11e esh )r( gst -Cl-r a%HgCéO)X' Y &o't -H ou -CH3
éj, R2 et «& squﬂtggﬁﬂﬁuﬁ_gﬁgﬁnj «Ci - dessus et T est
H C chaque R'-indépendamment H ou un radical hydrocarbyle qui est un radical aliphatique,

cyclique, aromatique ou ali tique-aroma@he mixte contenant jusqu'a 20 atomes de carbone, &
condition qu'au moins un groupe R! ne soit pas H ;
R est un radical hydrocarbyle qui est un radical aliphatique, alicyclique, aromatique ou aliphatique-
aromatique mixte contenant jusqu'a 20 atomes de carbone, ou un radical polymére contenant au moins
20 atomes de carbone, chacun desdits radicaux contenant facultativement un ou plusieurs atomes
d'oxygéne dJ'éther dans ses segments aliphatiques et contenant facultativement un ou plusieurs
‘, substituants fonctionnels qui ne sont pas réactifs dans les conditions de polymérisation, au moins un
];§ queiconque groupe R du monomére contenant facuitativement un ou plusieurs substituants réactifs de
i‘ : la formule -Z'(0)C-C(Y')=CH> ol Y! est H ou CHsz et Z' est O ou NR' ; et
L chacun de R’ et R" est choisi indépendamment parmi les groupses atkyles en C1-Cs
5 par mise en contact du ou des monoméres dans des conditions de polymérisation avec :

{i) linitiateur de la formule (R')aMZ ol :

R! est tel que défini ci-dessus ;

Z est un substituant activateur choisi dans le groupe formé par -SR, -OP(NR'R")z, -OP(OR')2, -OP-

[OSi(R")3]2 et leurs mélanges, ol R, R', R' et R" sont tels que définis ci-dessus ; et

M est Si, Sn ou Ge, ou '

Iinitiateur de la formule (R)2M(Z")2 ou O[M(R")2Z'"]2 ol :

50
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-

a . ou l'"initiateur de la fornmule (R )3Ms ou:
R et M sont tels que definis ci-dess tion, cependant, qu'au
noi ns ¢gn nmai s pas plus de g§°1§5%&gghx groupes Rl de JR1)3MZ5

soi ent {H et- Zs est un substituant activateur choi si
dans | ¢ groupe f OR'ED MBAt telt que dbfinis ci-dessus :et 45 50

55 Z' sst un substituant activateur et est 53

EP O 1{15 263 Bi R2

22 O ‘ o - CN. -0C=C=RN.

. g 5 c-c-, -- S ’ " ' - -
‘c. - 0 R X'R? o

"2 : ) 4CH2Z ..4 15 az2
2 ; ol : 2 25 -20C
CR2 i 30 X' est tel que défini ci-dessus ;st- 59cz2J2

chacun de R? et R?® est choisi indépendamment parmi H et un groupe hydrocarbyle, defnm comme
pour R ci-dessus, ou

llinitiateur de la formule (R')sM2Z* ol :

R' et M sont tels que définis ci-dessus ; et

s Z* est un substituant activateur choisi dans le groupe formé par

7

_ _ -C-C(0)X', -0C(X')=C=T, -C(R?)-C=0, -OC==C(R?)
. 20 . S
~ c ”~ \C/
Rl_’ \Rl -Rl’ \RI

25 et leurs mélanges, ot .
R', R2 et X' sont tels que définis ci-dessus et
T est
H
30 -
35

. ou l'initiateur de la formule (R")aMZ> ol :
R! et M sont tels que définis ci-dessus, & condition, cependant, qu'au moins un mals pas plus de
40 deux groupes R' de {R')sMZ5 soient H ; et
Z5 gst un substituant activateur choisi dans le groupe formé par

45
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R2, R3, X et Z' sont tels que definis ci-dessus; mest 2, 300u4 ._

ket 35 n est3, 40u5, au m)épa 1kég&gyel conque de R, R2 et R3 de F
'~ out initiateur contenant facultativenent un ou plusieurs
Substituants d' initiation de la fornule -Z2-MR1 )3 oui Met R
sont tels que definis ci-dessus ; et , Z2 est, un diradi cal
activateur choisi dans |e groupe forRe par 40 0 50 55
£P 0145 263 B -CN, -C-CN -C—CX".
_ OR2 _ vy 2 -Z'-C. (R ) (R3.
:C R2)-6&X - -GG R e 5 0-
: 0 SO ~~-C(R )sCX,
-G : ' oC -- C 00)
~~~~~~~ Z IS . 2 0-0
C,-ac% . cR o -&it 2 20
m 10 ?..CI:L:C_ , 2 c— 2 0
0 25 I
Z-CC  *0 0 ZJ \‘ ) ‘ C 30
1 CH =3
2'm é'n
15
— NaCaC-R’ 2 2
20 -NaCaC- . -0C=C-R . -0$===CR .
x' R t(
—
CI»I2 4
25
-oc cr?
LCH J
et leurs rhélanges. ol :
R2, R3, X" et Z' sont tels que définis ci-dessus ;

mest2,30uéd;et
35 nest3,40ub,
au moins ['un guelconque de R, R? et R® de tout initiateur contenant facultativement un ou plusieurs
; substituants d'initiation de la formule -Zz-.M(R1 )z ol
1 k/ M et R' sont tels que définis ci-dessus ; et
' 72 gst un diradical activateur choisi dans le groupe formé par
40 .
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& s nbl anges, ou: R, R, R3, R X, Z, met n sont tels

inis ci-dessus, 35 a condition, cependant, que si Z2 est
EPO145263B1 - on 40 M
soit Sn ou CGe, et, si Z2 est |'un quel conque des neuf prem ers groupes
6nunbr6s ci-dessus, au 45 noi ns un nmai s pas plus de deux groqgesle
de Z2 soient H; et (ii) un co-catal yseur qui egt une sour“e$
dions fluorure,. cyanure ou azoture, un gcidg de Lemjé
appropei e, par exenple le chlorur®; -6r6hBr & (Bl)i oduCeRig -Lixrc, l€2'-c-c- |,
trifluorurke de bore, un oxyde ' d' al kyl al um'nium ou un chl orur
d' al kyl al umi nium ou une source d'io®s bifluorure HF12, pour R
produire un polynere "vivant"” ayant des notifs recurrents du ou des
nmononeres. 50 4. Polynere vivan® de la fornule
55~~~~~~~~ e~ 5 _c(az ox ' ' EP 0 145
263 BL 1 JaCX® C—rtCf-2-M CHCIR  -OC c- .
y 2, CuN 11 | O o ou, 10 Z" est choisi dards |e grogpe
f ornG | par : - 24 ' R2
R o CH *
. -CN, 2'm -G ON. \CHZ m
-ccxt, ™ o '3
3 M . _ 2R
R 20 _ 0 RB ' -
g \/ C C- ’ C‘ocr_—ﬁc' . ‘C‘Rzn I
a c-~C - ' C
2 26 * . J SI CH 2 J cu
CH ) 2]~ PR r)2, “P(O (%780 -P(O[ 08 (R)312 et
- SR; chacun de a et b est .choisi indépendament parm O et un
nombrg conpris entre 1 et er¥irdn 100 _. . ,000, a condition, cependant,
que (p + &) vaille au nmoins '3; " (fes?'?e radi cal dival ent choi si
dans J e groupe forme par-? -C—C— .
/
\’c\
30 Rl Rl

et leurs mélanges, ol :
R', R R% R, X', Z'. m et n sont tels que définis ci-dessus,
& condition, cependant, que si Z2 est

35

0 k [ '
.CH2 A

M soit Sn ou Ge, et, si Z2 est I'un quelconque des neuf premiers groupes énumérés ci-dessus, au
45 moins un mais pas plus de deux groupes R' de Z2 soient H ; ot

(i) un co-catalyseur qui est une source d'ions fluorure, cyanure ou azoture, un acide de Lewis

approprié, par exemple le chlorure, bromure ou iodure de zinc, le trifluorure de bore, un oxyde

d'alkylaluminium ou un chlorure d'alkylaluminium, ou une source d'ions bifluorure HFE , pour

produire un polymére “vivant" ayant des motifs récurrents du ou des monoméres.

0 20

50
4. Polymére vivant de la formule
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' Xl 35 X G
C~t-GCss' C*- CO- EP 0 145 263 Bt -Q21 -G -d
2-C Y. . -Cf2-2-Y -CH2-C Y

y 40 -CM - CH

.-CH CH A r ST

W 45 2 (cn_ -Cy—r-N-cH——cn 22 RY)

N . . 2 ,‘D R ; : 3

B 50 . et leurs n6langes; Y %8st Nx-CH|= CH(O X ou -C(OX ;
Y est~tH -CH3, -CN ou -CO2R a condi®i on, Eependé’nt, gque si X est -CH =
CHC(O X, Y soit -Hou -CH3 X estr-OSi(R1)3a-R -ORou -NR K
chaque RI, independamment, est H ou un radical hydrocarbyle qui est un
radi cal aliphatique, alicyclique, aronmatique ou

al i phat i gue- a®bnat i %ue m xte contenant jusqu'a 20 atonmes de carbone, a
condi tion qu' APShBcitkdan'e grMRAIF™RPA e soit pas H; R est un radical
hydrocar byl e qui est un radical aliphati qile, al i cycli que2 aronmati que ou

al i phati que- R R® O 56

*c¢c L n s* ' «oow EP O
{145 263 B1 ar omat i'&a'é m xt e cbﬁggﬂant j usgu' a?zocét'orres de
icarbone, ou un radical polynere contenanR”au noins 33 20 atomes de
'car bone, chacun desdits radi caux contenant facultativenent un ou plusieurs
-at ones d' oxygene d' ether dans ses segnents aliphatiques et

'cont enant facultativement un ou py usi eurs substitugnts fonctionnels
‘qui—~ne sont pas reactifs @ans | & conditions de pol gneri sa?i on, au noins un
5 quel conque groupe Agdu norgoer e cont enant facql tatiyenent un ou

pl usi eurs substituants ro6dctifs de la formulfe -Z2 ((OCC(Y ) = CH
ou Y “e&st Hou CH3 et Z t 0 o NR ; et hacun de R et R' est
choi si i ndépendamrent par MNedie roupes al kyl es en w4/, et

hacun ¢ R2 et R3 est choisi 4 Mlependanment parmi H et 20® gr oupe

hydr ocar byl e ayant jusqu'a 20 atones de carbone, contenant

if acul tativenment un ou plusieurs atones d' oxygene d' ther dans ses * o
segrment s al i pREONNRIRYE, -P@)OBINt enant facul tativenment un ou plusieurs
substi t yant s PENOSI@'nieit SREUI  ne sont pas r6actifs dans |es

condi ti ons dechpainydeBr étamest grpisi imtiépendamment pame 1020t Bondmbre compris entreek etnviigp 300t
M est Si. Sn Q. {onditinp. gependant, que(ay bl vailly pwmeies Hle | a fornmul e (1)
Rp([ Z3P1 OM F@)ag]lezr@q;‘yq ﬁiyalent choisi dans le gr@g_qe)for(négpyrzm oFz)2 ; QU

(111) dMR1)20F z2"']12; QU Rp est un radi ca*, hydrocar byl e qui
est un radi cal aliphatique, alicyclique, aromatique ou,aliphati que? 20
aromati que mxte contenaht jusqu'a £ -at ones de Ta+rQWBAES-ou un radcoal

pol ymere contenant agl_-C-, -CHMRIAL 20 at s~dg carbone, dg. vakegce p,
:(':C{g;enant facultativen%nt un ou pkusi Z{urs atgﬂngs‘de ) d"‘g&y@éﬁ&
d'et'her, des groupes c6tH et/ou des substituants fonctionnels qui ne sont

pas r6aceifs dans | es conditions de polynbrisation;
Z3 est un diradical choisi dans |l e groupe forn6é par 25

a PX- Ca S I ¢ 3’0 -Z'S
-t O -C , -G XA -G , C V- G,
s 1
R R

et leurs mélanges ;
X est -CN, -CH = CHC(O)X' ou -C(Q)X" ;
Y est -H, -CHa, -CN ou -CO2R, & condition, cependant, que si X est -CH=CHC(O)X', Y soit -H ou -CHs

50

X' est -OSi(R")3, -R, ~OR ou -NR'R" ;

chague R', indépendamment, est H ou un radical hydrocarbyle qui est un radical aliphatique,
alicyclique, aromatique ou aliphatique-aromatique mixte contenant jusqu'a 20 atomes de carbone, 2
condition qu'au moins un groupe R' ne soit pas H ;

R est un radical hydrocarbyle qui est un radical aliphatique, alicyclique, aromatique ou aliphatique-

. M

55




35 C C
ze MO0 et |eurs nbl angesg, Z' est 0 ou NR ou R est
tel que d6fini ci-dessus; EPC 1513&333& R2 et R3 est choisi

i ndégendament parm H et un groupe hydrocarbyle, défini conme

pour (R ci - desstéfatighd mixte contenattt j@BL"a 260%Riombtlge3carboid, our daFtadidal polyRef3 coméaantRBu migins
R eti R' sont 20 alomes|de cak®brieNtitacii ded@iSiddicaux contenant facultatie@8iit ud, oudplBidurd ;atomes
n est 3, 4 oudbxygéne d'éther dans Re€ Ibgmuntsr @ihatigies [0 Icytivamare fahultgivegriaht dre ol plusieurs
formul e soO  substituants fonctionnels qui ne 8@t pas réactifs-dans-les-conditions de polymérisation, au moins un
57 N quelcongue grougde] R o hibndmiétd dohtehdnt fadultativérieht th duj Rlusieurs substituants réactifs de
EP 0 145 263 [Rformule -Z(0)C-C{Y')=CH2 ol1 ¥Y' est H ou Ch3 et Z' est O ou NR' ; et f CH-C r
CHy. '5 chacun de R’ et R" est choisi indépendmlment parmi les groupes alkyles en C170s 0t ~~~~~~~~~
ou X, Y, R ackacupdesBigt R eptchefeidnddesnpdmmaent parglighd et groupe hydrocarbylecayapy iysau R0
sont tels que28EPs Ae Sarbqne.eogienast fepultativement un ou plugieyrs glame, FrpeSne 4t dans paut
au noi ns 101, segments ahphﬂlqe% &t fqntgpﬁnt @éﬁt@pyagmt ,un H @lug_lgjrs substntuante ifgncgnn%q%gf

0 sont fzs :r;eactzs' dans les conditions de polymerisation ; e CC . U 20
N rrnnees '4 o?.uus ',et Cl2 1M M
soit{Sn ou Ge;M 2‘?'. ' 1) si Z3 est -
R? est Si, Sn ou Ge, ou z'-C( O-C 30
W 15 polymére vivant de la formule Rlé
. . (R (éi%g QM(R‘)z]ziOlé) ;
R2 el R3, pris mﬂﬁ b zms O kit
Iy O[M(R").QP Z"); ; ol :
_ Ry est un radical hydrocarbyle qui est un radical aliphatique, alicyclique, aromatique ou aliphatique-
4 20 aromatique mixte contenant jusqu'a 20 atomes de carbone, ou un radical polymére contenant au
moins 20 atomes de carbone, de valence p, contenant facultativement un ou plusieurs atomes
b d'oxygéne d'éther, des groupes céto etlou des substituants fonctionnels qui ne sont pas réactifs
dans les conditions de polymérisation ;
Z3 est un diradical choisi dans le groupe formé par
25
2
R r? - 8° 0
L} [ ] ] ” 1
-z‘-c(o)-?- . ‘c- 4 "c‘ . C c-—c
L] *
30 3 '
R Cc(o)x: CN kchz).a../

35 Come

y e

40

«0 =20

o~

et leurs mélanges ; :
Z' est O ou NR' ol1 R' est tel que défini ci-dessus ;
chacun de R? et R® est choisi indépendamment parmi H et un groupe hydrocarbyle, défini comme
pour R ci-dessus ; |
4% X' est -OSi(R')s, -R, -OR ou -NR'R" ot R, R!, R’ et R" sont tels que définis ci-dessus
mest2,30u4;
nest3,4o0us5;
P est un radical polymére divalent de la formule

50

55

. A, 0B D,
* c L L] $ *




35 H3C O 40 v

(iii) Si Z3 est R2

o ro EP 0 145 263 B1 O Xt

et X, pris ensenble, soient 50

0 ~~0 ss X Rl

R 55~~~~|‘1~~~~~~5

EP 0145 263 BI §CH = C Pt Cied CH—{-ddans | es
Formules 11 et 1111, 27" sqbt‘ ' '
--x, s ~ -C-CX

R3. 10 ob R2, 623//et N que dbfa ni q ci - dessus.

5. Solution du polynere de Ik revendi catlh’n 2 ou de la reygmication 4

di ssous ou di spers6 dans un sol vant aproti que. 15 6.
Pellicul e preparee a partir de la sol uti oﬁ de l.a revendi cation 5.
i. Fibr'g prépar6e A partir de la solution de |la revendication 5.
8. Substrat r@vé(t!u"ﬁwl asost tals peer définis ehdessig isol uti on de | a revendication 5.
20 9.Q. Mt blelggug gefifiecidpdrc® i on 2 ou de | a revendication 4,
dans | equel I@§S'é+@t"PGHﬁ9teB‘$e’et\)'F‘0&ht“é'§“sont * bl oguées par un
agent dg bl océgf@"‘t‘@ﬁtcé?ﬁéﬂﬁ’“ 8% noi ns un substituant fonctionnel qui nest pas
' r6actif (rsiZZest  gans |es conditions de bl-ocage. J 25 10.
i L'utilisation du polyrriere "vivant" gde | a revendication 2 ou de |la
i revendication 4 dans |la preparation « d' un poI ynmere s6équence.
+ 11. Un pol ynere s6quenc6 conprenant @n pol yr@re "vivant" de la
! r N éndlzgatl on 2 ou de |l a revendicati ! 4 attach6 a un autre
i pol ynere desdites revendi cations. c1B8 12. Article noul 6
3 perQ_/e a partir du polynere de la reven& dation 2 ou de la revendication
[ 4 13. Article photosensible prépare a partir du polynere de |la
: revendl cati on Msdt$n@e dea revendi cation 4. 35 14. Proc6de consi st ant
t & desachi ver mars. ameer source d' hydrogbne actif |e polynmere 'vivant" de |a
formul e choi si e parm .
.. , R?
_ -2'-C(0)-C-,
30

R? et R3, pris ensemble, soient

35

3
40
(iii) si Z3 est
R?
L
® -C-, R?
1
c(o)x'
et X', pris ensemble, soient
50
] (o) y
\c /
| 7~
5 . ri \ R1

” | O N




40 - Z CH-.Q4(1 a ~(1j
z'[Ccl4C oC, ,-% 1 \~—~ 2 b
3H, - q EP 0 145 263 Bt

| (1) Rp([ZBFQ( 2] 2(0)) p; (rer)
R)2MQF 2')2 et IV) qw(R')ZQ:Z]Z ~ob:
est ChOI s darfv) Jar?s Igsr Ipolflngn)lﬁesflloeli gﬁz SOIt

R2o o] 55 -CNM -CGCN  -Cd.
c-~,,C-,- , R?0,3, R3

is - Jo L b - — o _ _ _
~C H -C-CXx 59

* C L MS * R EP 0 145
263 BI -P(O(NRR)2, -P(O(OR1)2, -P(O[CSi(R)3)2 et -SR
chacun de ra et bo@ﬁE Rb%@%{‘@ér&ﬂ@&éfm&l?i%?éus entre 0 et un nonbre conpris
dans |'intervalle d environ 100 000, a condition cependant

que (a + b) ¥a|§oiuﬁorﬁ&h H&In’fé% & la revendication 2 oft d8Sih rdvndlcgtidh Qatllssg.]svd'ﬁltﬁstagrs& BsSUn
dans I e groupe g‘omrﬁmpr&aue o ] -

CO_ l 5 6. Pellifild ;ﬁeparee 3 partir de la sdidkign d9y18 revendicatiohls. - C- Y
-CH2 iCY 10 Y
- n-g 7. Fibre préparée 2 partir de- ICBblutiGi-He la revendication 5. . -~
I I is
N o i 8.' Substrat revétu préparé & paipnde Ia Xtidd de la revendication 5. 5
" 20 R R
et |eur s [113] &n{@ymere de la revendicatign @gqu deCla reveraqaﬂﬂn%qxr@)leque!dn; ex@(rr@)es("wvameﬁ sont
Y esty< logpes B7 Un@gIRJe BIoRag aPtanar au Msise Hel aybstituagifenctidnnel quigtest pas réactit
. -CH CHC( 0 x Va%sd?sthF tisns decilpsage. X est os| (R1)3, -R_-OR ou
-NR R'; e Rl est, i ndGPendam‘rent gr oupe hydrocar byl e

ayant] | usqu ¥ %o’f"é?f}&ﬂé‘g pa'é'"%fsr BUHE e rovercicaton  du.ge s FRebHERER 6 Poes i YPPEN A
L un grioupe. Rl né |Ym?)r?i§ R est un groupe hydrocarbyle ayant

20 t facylt t
T R e %%5 ST O

¥ cont gnant sf acul tati vement ieurs substl tuants

f onct{i onnel 512:1 Wrtlcféenoﬁ@ 'N'epQ'é@ pﬁrﬁ%tdolg/ﬁerg %Q Y rb\%ﬁdlé‘a@ j 4 ognasre\%ﬁdl&m)r?/tg;r i sation

N’“:UO

i chacyn de R R' est I ndépendamment choi si parm |es groupes | es en
- Cl-- C40 30 13. Artcherhﬁ&déﬁhltﬁteprﬁare@paﬁ@d@ﬁlyrdem&qgFéd@ﬂﬂﬁ@r‘i 2 6@ 18 I'ev%ibﬁﬁonb}l et
: un goupe hydrocarbyl e ayant jusqu' a 20 at ones de car bone,
£ cont ¢nant 3% abwulPraaédévedndstdnt 3l désactivg| pas irlobre@ I RyERGeRb &g polgmike BivaRr délansrmsrs
E'segnment s al | phabdigipueni et contenant facul tativenment un ou plusieurs
E subsfituants fonctionnels qui ne sont pas reactifs dans |es
- C ftions-de pol yrerisation; - X FF est 0O ou NR e O R est tel que
- defipi ci-dessus;, - f mest 2, 3o0044; n est 3} 4 ou 1‘5.
*Mest Si, *“Sn ou Ge, I) 2" [CH,-Cpt CH cH QM(R™), )
S o//C\N/c\\o. |
%5 ' L’ R - -—'b

() Ry([Z3P QM(R")212(0)); ;
- () (R)2M(QP Z7). et
50 ' (V) O[M(R')2QP Z"]> ; ol
Z" est choisi dans le groupe formé par

R? R% o 0 g2 o r?
&5 °  -CN, =C-CN, <-C—CX', € e—u(- ., C c-
Iy &2 ¥ k
| | \4CH, ¥, CH, ¥

- TS T 59
! * [ L M S * )



Ro est un radical hydrocarbyle qui est un radical aliphatique, alicyclique, “¥F

aromati que ou aliphatique- EPY fiEBsa @4€ contenant jusqu' a 20 atones |
de carbone, ou un radical polynbre contenant au noins 20 at ones

de carbone, de val ence p, contenant facultativenent un ou plusieurs atones

d' oxygene -POXNRR"®L 1RO ORNe SPEN[OSIReKR] eeSB ; eVou des substituants

foncti onnel s gurhape deandt bpasindéparciaminant diauiss ertre ® et un nombre compdandhing (idtergalielde 1 a
pol yneri sat i on; environ 100 000, & Zéhditigr cependahit nealifa crab) veitrodusioind@ns | e groupe forne

par @/ Q est le radical divalent chofgi dans le groupe formé par R 2
o) 5 ! P _ 1 N ,
f -2'-op -G, -C , -{! cC X
- X CN- S-ctados-C .c-.@o C.C 50
[C(O) X e Cic2)
eurs mél anges; -Cllp-C-. Fcég\l LhY t adi c%‘l’zp Ft&nbre di vaI eﬁf‘zds ¥a- forrrul e
b5 Sl 111111Y 133111 it 11 11U
EP 0 145 263 B ék Jéﬁ ‘c”"—r‘:“o+ \ CH
C 10 - 10 p est un no e entler.oet vaut au
oins 1, a condition® ce;%r“;i/ Q]ue . (| ”g \Zﬁ/est
15~ J . 20
Msoit & ou Ge; (|.|) si ZB est 25
-Z -0 -C
H pris ensenbl e soient 35
et Ieurs melanges ; 353

X est ~CN, -CH = CHC(O)X' ou -C{O)X" ;
Y est -H, -CHa3, -CN ou -COzR, & condition, cependant, que si X est -CH-CHC(Q)X, Y soit H ou -CH3

X' est -OSi(R')s, -R, -OR ou -NR'R" ;

chaque R' est, indépendamment, un groupe hydrocarbyle ayant jusqu'a 20 atomes de carbone ou
H, & condifion qu'un moins un groupe R' ne soit pas H ;

R est un groupe hydrocarbyle ayant jusqu'a 20 atomes de carbone, contenant facultativement un ou
plusieurs atomes d'oxygéne d'éther dans ses segments aliphatiques, et contenant facultativement un
ou plusieurs substituants fonctionnels qui ne sont pas réactifs dans fes conditions de polymérisation

chacun de R' et R" est indépendamment choisi parmi les groupes alkyles en C;-Cs ;

chacun de R? et R® est indépendamment choisi parmi H et un groups hydrocarbyle ayant jusqu'a 20
atomes de carbone, contenant facultativement un ou plusieurs atomes d'oxygéne d'éther dans ses
segments aliphatiques, et contenant facultativement un ou plusieurs substituants fonctionnels qui ne
sont pas réactifs dans les conditions de polymérisation ;

Z' est O ou NR' ou R’ est tel que défini ci-dessus ;

mest2,3o0ué;

nest3,40ub;

M est Si, Sn ou Gs,

R, est un radical hydrocarbyle qui est un radlcal aliphatique, alicyclique, aromatique ou aliphatique-
aromatique contenant jusqu’a 20 atomes de carbone, ou un radical polymére contenant au moins 20
atomes de carbone, de valence p, contenant facultativement un ou plusieurs atomes d'oxygéne
d'éther, des groupes céto et/ou des substituants fonctionnels qui ne sont pas réactifs dans les
conditions de polymérisation ;

Z® est un diradical choisi dans le groupe formé par

r? R? g2 o o

) ) ' " " :
-2'-C{0}-C- . _-C- . -C- ., ¢C C- C\ C-

03 . . ' k J '

R C(O)X CN CHZ 4 CHZ ®

et leurs mélanges ;
P est un radical polymére divalent de la formule

A RN .
* c L L s *




25,

40 CH3 (i) si Z3 est
45 ? R2

.c ! EP 0 145 263 Bt C(OXt 50 R2
et X -pris ensenble soient 0\
RvV~' R o ~~ ~ ~~~~~r1 a I
L1 1D 11 |1D1ID6 )< -

EPO 145 263 Bi CH.-C z._u_g_s.l__c@a e (L), Z" est |'un
guel conque des cing p ent ex ﬁgrgupes enpner 6s ci - dgssus, au
moi n$~dn yrai s pas plus de yeux ¢roupes @ de Z" socent H et

(v) dans les Fornules (I11) et I\/)O’Z‘ SN - \O

Ra O N S if

- _CCX, 10 15. Proc6de COnsistant a Q§sactiver Pk une source

d' hydrogene actif |le polynere "vivant" de |la revendi cation 4. 15
16. Conposition de rev~tenent conprenant Ie produit du proc6de de la
revendi cati on 14t dans |equel le ynmere "vivant" de Fornule I,
11 ou IV est uPleP‘i%é‘°’E?J’Prﬁ’B'—ehﬂt’?“é?me‘a’§ 1d6|5%ﬂdt“°" cependantjque Conposi ti on de
r ev8t ement corrpi"b*‘r‘:én?“l e produit du proc6de de |la revendication 15. 20
18. Conposition de rev8tenent-email conprenant une fonctionnalite
reticulalb¥e et |a conposition de rev~tenment de la revendication 16
ou de la revendication 17. K .' 19.w Conposistion de rev8tenent-6mail de
l'a revendi cation 18, dans laquelle |la ¢anctionpalité r6ticulable est
fourni e par une resine de nelamne. 2 0. Corrp05|t| on de
tement-enmail de |la revendication 1& daggl aquelle la fonctionnalit6

reticul aBf e est fourni e par untHe¥fne d'isocyanate. 21.

Conposi tion de revetenent de | a revendi cation 16 ou de |a revendication 17,
qui un verni Rguvaat 8tre durci par 4vaporation de sol vant.
22. Substrat re gg fa corrp03|t| on de rev8tenent de |'une quel conque
des revengdicati a 21. 23. Substrat revitu par plusieurs couches

de conposition de rev8t enent - emai |
revendlcatlons 18 a 20, | a conposition d au noineé une couche contenant un
pi grrent et la conposition de 4z s £Xt erme au noi ns 6t ant
exenpte de pignent. 24. Conposition de revstenent de |la revendication

de I'une quelgonque des 35

- 16 ou desta revendication 17, sous la fornme d'u poudre. 40
Conposi tion de rev8terrent de la revendication 16 ou de | a revendi cation
© 17, jen suspensi @ lRdlensemble soient di Ssoute dans un milieu aqueux.
N\
40 CH3
(iii) si Z3 est
45 Rz
v
~C- ,
]
c(o)x’
50
A2 et X' pris ensemble soient

55 ' \

. 1/

R
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26. Conposition de rev8tenent de | a revendication 16 ou de |la revendi catio'“r'\-_-,-,_-

{17, en suspension eVou 45 di sgpy sBBIUn mlieu |iqui de organi que. {
27. Conposition pour el ectrophorese selon |a revendication 16 ou |la
revendi cation 17. 28 Conposition de rev~tenment qui peut 8tre durcie

par une subst afidei. daada Faonyie (XE" vat Feruayelchrudé ties cin§(remiers groupe® ENUMESH CicHessus,
rev~t enent et apd maed wmdiszpag plyedridesn oiownes Bodeod[ soigntheebndi cati on 17.
Anspr Uche  55(1dany/lep Famulen(ihafYy FEselt das Pol yneri si eren des aus der aus

| 1111111 111111 liii 112220 110 11l 62 * C L M S*
EP 0M5 %263 Bi  sus, R'O

CH CH | 1! 1'11111II 11111 11111110 11 1111
CH2=C (Y X o=C 0C=0 —C- 5 e~~~ L [ S
*N R’ .

I X .

R 0 10 und deren Gem schen bestehenden G uppe
?‘(US%E\"IV\UhHE nsg{:s: ista t d%(aav% par une source d'hydrogeanllfnle pcllﬂnere vwanYt“ dI?I, la

-CH3, -CN oder -CO2R ist vorausgesetzt j edoch daB, wenn X CH = CHC(O X

i :St 1.‘,H ﬂﬂ% %Qhﬁn de revétement co I:Erenant le produit du procb&é de Igle\)eﬂilcatlon 14 dans lequel le
X - G8i (R) 3.polymsre “¥idant® d&Formiil, i od Mlest utiliss comme-matiére de départ. R
j ewei | s unabhangi g vonei nander ei n Kohl enwasserstoff-Rest mt bis zu 20

Kohl enst of f#= Sbompaition G revétement comprenant le produit du procédé de IdReendication 15.

Kohi enwasserstoff-Rest mt bis zu 20 Kohl enstoff-Atonen ist, welcher
gegebenenf tl [Cempasitien de devétement-émail comprenant une fonctionnalité rétieliabier et fa composition de
Et her - Sauer streyipmgitt derle révandizatval 1B og dé laeeveadidafind?i schen Segnente enthalt und
wel cher gegebe- nenfal |l s einen oder nehrere

f unktN-onel 19% Combesitipn dresevatamentinteiiide Ia wiendigatipr 18, Pasisyanuelip 43 teraiongalifodiiavigbin gein
.de fournie pagune résine damélamine.eakt i onsf al hi g sind; und

'R und R i ewei | s unabhangi g vonei nander aus C0.4 Al k | ausgewahit sind,
cdurch | n-K ICQWP”BP’? reyftemest-4ng| op lpguandigilipg & dans H%'Fn’;f’r f@?c“?gﬂﬁ‘f“léer réticulable est
“Pol yneri si er Lﬁ‘l‘fj‘é%‘@ﬂ'i"ﬁ §€r‘F°Fﬁaf’at%st (i) dem

tiat
nl. d: 2. ?;n C) ??EE,H %re\{]a% %‘8 8%“3{' u?‘l &u %e Iiz rev%nd;[catlon 17, qui eV\Pun vermsiguvant

UI'CI va ora e S0 vant
ein aus par evap

23. Substrat revétu ar glusueurs couches de composmon de revétement-émail %ld'une quelconque des
' 36 revendications - {a composition d'au moins une cou contenant un pigment, et la composition
S to

de la couche extotne au il élehdXempte de pigment. .
~ R O R2 in\ e

:_C' C- 24, Composition de revétement de l&revendication 16 ou de la revendication 17, sous la forme d'une
~~~~~~~~poudre. '

25. Composition de revétement de la revendication 16 ou de la revendication 17, en suspension et/ou
dissoute dans un milieu aqueux.

26. Compositibn de revétement de la revendication 16 ou de la revendication 17, en suspension et/ou
45 dissoute dans un milieu liquide organique. :

27. Composition pour électrophorése selon la revendication 16 ou la revendication 17.

28. Cdmposition de revétement qui peut &tre durcie par une substance sous forme de vapeur, ladits
50 composition de revétement étant selon la revendication 16 ou ia revendication 17.

Anspriiche

55 1. Verfahren umfassend das Polymerisieren des aus der aus

(mmm— .
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- R 45

| ou

1 3 - 22

-N=C=C -O0C=CGR EP 0 145 263 B1 (C CR

1 13 ! z |

XR iite -

sug, CH2m - | | -QC
CR2 cn-—cn(CH)

55 und deren
Gemi schen best ehk l,llﬂgﬁ%ﬁwem&ﬁz‘&(%ﬂ w%&ndé:r‘oSubstl tuent ist,
en

X die imVorste noner angegebene Badeutung hat;

63 \ EP 0 146 263 Bl
R2 und R3 jeweils unabhangi g vonei nander aus H und eﬁ nem

Kohl enwasser st of f- Rest von bis zu 20 ‘Kohl enst of f - At onen

ausgewahi t sind, yheligéeteniaRRaEIAdENIGRuPPd NeFewakivn MoRiea e
Et her - Sauer £% of f worin Atone innerhal b seiner aliphatischen

,Segnment e ent hai t xHoN, wekcheEgedebmopnibal | s ei nen oder

H4dd.

&SHer nehreren

mehr ere funkti oned He-CBubEN iotie eC-Bristovotabsgbdotzt igdlagh dast wenn X CH = CHC(O)X' ist, Y -H oder -CHa
Pol yrrerl si erungshstdi ngungen ni cht reaktionsfa- K ..- s hi g sind,
d X' -OSHR")() -R; eleft odeRNR{RS'tist; m 2, 3 oder 4 ist;

N 3, 4 oder 5 i stR" jewaits unabhiingig voneinander ein Kphisnwassgrstefifasst Migbis 3 20 Kohlenstoff-ftpmen ist;
vor ausge set zt ] edbein Kofﬁmgassq@pfhﬂezt mit bis zu 20 Kohlenstoff-Atomen ist, welcher gegebenenfalls einen oder

0 ‘R mehrere Ether-Sauerstoff-Atome innerhalb seiner aliphatischen Segmente enthédjt und welcher gegebe-
1h . | " nenfalls einen oder mehrere funktionelle Substituenten entagh, d|e unter Po&ﬁfnsuerungsbedmgungen
& e 20 mcmtgeaktlonsfahlg sind; und

oder R' und R" jeweils unabhéngig voneinander aus C;.4 Itgf) usgewihit sind, N . "
[ ( CHZ\)~J' I,gurch In- takt- é gT:n des|eu|::an oder mehrerer M rgerer ucr];ter Pcil;yeme;ngl?r?nga%eglngungen mi
gt i) ei hem Co- Kat awyéeg‘t 'Fator g omeé )d/,llé| le fU Fluorid-, Cyanid-, Azid-

oder Bifluorid-Iongn ngeei gnete Lew s- Saure i st,
wodur chi ei n 25| eben%%‘ au girgg@ﬁdepna?geevbg?ereﬁelfun%gse| nheiten aus dem einen
Mononmer en gebil det wird, wobei das Verfahren

:wei ter fdadurch gekennzeichnet ist, daB 2 o R Hist,

'vor ausggeset zt, daB weni gstens eine RL Gruppe jhicht Hist; wund/ oder

’a(“o) der|Initiator die Formel (R)2M@)2 oderCGN RI) 271]-C%’

“worin R und Mdie im Vorstlé’nenden angedébene Bedeut ung
_:haben upd Z' ein aktivierender Substitu- 30 ent ist und

: OC=C- R . ' _ I 13
ggR 35 ist, worin X, R2 und R3 die im Vorstehenden
ﬁ&ngegebene @adeutung haben; und/oder - (c) Z aus der aus

- SR, - QP(NR oP(OR )2 oP[ OSl;( R1) 3] 2 und deren i schen best ehen-
ﬁden G uppe ausgewAhIt i st, %rl n R , R und Iﬁ di e i;m Vor st ehenden

‘gebene Bedeut ung c ___._——-c— haben; umd/-eder é:- 40

“(d) R2|und R3 zusamrengenorgmn :
.14. 7¢" |C 43 w0 L _ J ’ ’
45 _ -N= =(l;-R3 ’ -OC=(E-R2 . -oc': e CR2 '

xR 2’ \
. L(C}-I )
fite
{ 50
-1 -0C == CR®
55 (CHZ)H

und deren Gemischen bestehenden Gruppe ausgewihlter aktivierender Substituent ist,
5 X' die im Vorstehenden fiir das Monomer angegebene Bedeutung hat;

63



bp 1 50 sind, vorausgesetzt daB Z

b EP 0 145 263 B20 55

fi>- CX1 woder -OC=C(R2 (R3)

[ 3 li

~~~~~~~~~~~~ R? und R? jeweils unabhingig voneinander aus H und einem Kohlenwasserstoff-Rest von bis zu 20

i> 0 145 263 Bi Kohlenstoff-Atomen ausgewdhit sind, weicher gpgebeneqfalid /etgercpdey pehirgre Ether-Sauerstoff-

i Atome innerhalb seiner aliphatischen Segmente enthdlt und welcher gegebenenfally eingn oder
ehrere funktionelle Substituenten enthilt, die unter Polymensnerungsbzﬂmgen@c Rcht)r?a,s\nons)fa-

j‘_ urrd/ otler higsind, und' (&) entvedor X tod B2 oer X
‘}G zusamngenomﬁeﬁoderNR ist; 10

1 , 3 oder 4 ist; 0
n 3, 4 oder 5 ist; und

M Si, Sn oder Ge ist, R R oC
Ik tzt jedoch, b4
8 nd, vor ausgesetvgr?usfeggkz)é%,oc ddaag?,wem 20
g 2 I 11
# - c-cx' 9 R 13
- 25 ~0C === CR? oder c Cc-
& 15 2
j0-C(R ) -CX [ st undlér/ er Z 35
OC=C(R2 ) (RA) 40(CH, ) o i St. (CH, )5 2.
3l ebendes Pol yner" der For nel 45
@4 -C CH CH QM R1)
20 ist,
M Sn oder Ge ist; und
\/ (i) einem Co-Katalysator, der eine Quelle fiir Fluorid-, Cyanid-, Azid- oder Bnﬂuond lonen oder eine

geeignete Lewis-Séure ist,
wodurch ein "lebendes" Polymer mut Wiederholungseinheiten aus .dem einen oder mehreren
Monomeren gebildet wird, wobei das Verfahren weiter dadurch gekennzeichnet ist, daB

(a) R' H ist, vorausgesetzt, da wenigstens eine R' Gruppe nicht H ist; und/oder

(b) der Initiator die Formel (R')2M(Z")2 oder O[M(R')2Z']; hat,

25

worin

R! und M die im Vorstehenden angegebene Bedeutung haben und Z' ein aktivierender Substitu-
30 .

ent ist und

—OC C-Rz-
'3

: X' R
35

ist, worin X', R? und R?2 die-im Vorstehenden angegebene Bedeutung haben; undfoder

(c) Z aus der aus -SR, -OP(NR'R")z, -OP(OR'),, -OP[0Si(R")s]z und deren Gemischen bestehen-
k_/ den Gruppe ausgewdhit ist, worin R, R', R’ und R" die im Vorstehenden angegebene Bedeutung
: haben; und/oder

0 (d) R2 und R® zusammengenommen
HyC  CH,
45
50 sind, vorausgesetzt daB 2
R%0
LI ' 2 3
56 -C-CX’ oder -0C=C(R")(R™)
k3 X’

. AW




0 &F 0 ' 50

R ? a Worin f 55 Z" aus der
aus i I il*1i 11kplolidslobd BYy11il 1 D111 65
EP 0 145 263 Bl 4
2 2 R~ ~ e 2 0

R Qist, undfder 22 R2 ROR

£ -C : - CN, -C CN, -G CX, z |
und U R ? R L(CH

(CH) g - 2 3,_ A22m
best ehendeh G uppe ausgewghlt ist; 'O -z g ﬁﬁ% B(?e%eils unabhangi g
vonei nander aus O oder einer Zahl imBereich von 1 bis etwa 100 000

ausgewahl t sind, vigkwndodeset zt j edoch, daBi (a + b) wenigstens 3 ist;
Q der aus der aus () entweder X' und R? oder X' und R® zusammengenommen

I 10 X X CN-

CH CH=CO CoO I l I

gl : I o It o

- CH2- G-, -CH2-C Y, -CH2-C Y N 7 -CH2 CGY

Y 20 - CH CHE\ - CH
.- CH s C xY” R C
C-0- 25 0 N 0 ' 0

N 25 sind, vorausgesetzt jedoch; daB ~~ ) 1
R = R 30 und deren Gem schen
bestehenden G uppe ausgewghlte zweiwertige Rest ist; X -CN, -CH=
CHC(O) X' @der -C(O) X ist; Y -H, - CH&2c CN oder -CO2R i st,

vor ausgeset zt jedoch, daB, wenn X -CH= CH O'_gg?:, Y -H oder - CH3
ist; N X -0Si(R1)3 -R -OR oder - _i%t; 35 Rl jeweils
unabhangi g vonei nander ein Kohl enwasser st of f Blest nit bis zu 20

Kohl enst of f - At onen i st; R ei n Kohl enwasserstoff-Rest mt bis zu 20
Kohl enst off - At omen ist, wel cher gegebenenfalls einen oder mehrere
Etheﬁ-Sauerstoff-AP@he i nnerhal b sei ner aliphatischen Segnente enthalt und
der dgegebenen- falls einen oder nehrere funktionelle Substituenten
enth~lt, welche unter Polynerisierungsbedi pgunge ni cht
reak@ionsg@hig si nd; R und R jeueggg)uegbhangig vonei nander aus
Cl. 4 ;A kyl ausgewahit sind, R2 und ] ewei | s unabhangi g

voneilnander aus H und ei nem Kohi enwasser st of f-Rest von bis zu 20

nst of f - At onen |t sind, welcher gegebenenfalls einen oder

dr e Ether-Saué??ﬁ%%§¥pE At ome i nnerhal b seiner aliphatischen
ente enth~lt und der gegebenenfalls einen gder_nehrere

funkfionelle Substituenten enthalt, welebe=0R 7(R3)

Pal ypneri si erungsbedi ngungen ni cht reaktiofsfahi g sind; und

fz*yggoder NR ist, wrin R die imVorstehenden angegebene Bedeutung hat;

m2,|{3 oder 4 ist;
; 40

2 jst.
2. "Lebendes Polymer" der Formel
. X 17
Z’?’[{CH_-C —_— —
[CH=C3p tH—¢GH QM(R™) 5
Y C
7N N
o 0]
1

: 50
| : R ] a
i , worin
; 55 Z" aus der aus

PP AR of sy

R

5

s
P e

o



n 3, 4 oder 5 ist; und M Si, Sn oder Ge ist, wobei das -
Pol ymer dadur ch wel ter gekennzei chngsohgggsgigB (a) R Hist, {
vor ausgeset zt, daB weni gstens ei ne Rl-Guppe nicht Hist; und/oder
(b) Z" aus -P(O(NR R")2, -P(O(OR1)2, -P(O)[CSIi(R)3]2 und - SR
ausgewahl t ist; und/ oder (c) dag "I ebghde" Pol yngr di egFor nel

(1) 55 Rp([ Z3F QV(§1)2J2(02 (rm (RL)EM QPZ") 2; woder I

{111) O[MRL)2QF 2"]2 hat;jworin n KoHf emmasSer st of f - R&STT3tC~ wel cher

pl i phati;sch, alicyctCN¢h,-C=-CN, -Cc-Cxfpnegfsch bder ahdph tlschJar omati sch

| st und Bis zu 20 Kohl enstp8f - At on®3 ent hal |t d ein weni gstens
20 Kohl enst of f - At ome ent ha tenderr%.gl ymere’?“ﬂ&fmmt der V‘él"[q}bé(

el cher gege- .

1) 1121212 111y 211 11
i C L M bestehenden Gruppe ausgewihit ist; EP O
1145 263 Bi 2 und b jeweils urisbhiegig adnigandérraup @eademeinar el ifrtBatsich Sen b bis tetyfef LOAORE,
fKet ogr uppen  uAEREEI sifd, yriqupgsasit fedoc deé (4 by wenigstens 3 ist; ten, wel che unter
IPol yner i si er uRGebAEPGUhgen nicht reaktionsffihig sind, enthflt;
}Z3 ein aus der aus X7 X
|2 5 15 R2 R2 : t R 3 0
{ | >I< 1 - CN- | f f':.H—CH=|co— ﬁo- -z -cC
(0)-c-, -C ,  ~C- wCH ~C=. —CH —~C— —cH -c-vC -C —OH e
(°) . CH, E{: / ~CH,=C-Y, ~CH,-C ¥ o 5%aCY N
L(CH )] 10 : ' 0
{ |k‘/ 20l C C
4 _ | % et CH2 )
lund der en Gemi schen best ndeffHG“ uppe ausgew hi te§“D‘| a'&i“kal I st; 20
(7', R3, X, mund n die |chorstehenden angegelmene Be:deutung haben
ein zwei werti ger pol yma/’er\ﬁest ger For el 7N
x 25 2 (o2-c o8}
y CC R R Y 1z\ /c\\
o N 0 I ~
a 30 R I st
wor i n und derén G¥misEhen BestbRéhabh Grusbel ABg¥REHRE SlARE ReAGEgebene Bedeut ung
haben; % X -CN, -6H = ddisiopt d&der -dtapeiish Vorstehenden angegebene Bedeut ung
haben; und Y -H, -CH;, -CR 08érNEOFRIRY GorARfYsstitEIOE NaglSAeaN X -LH = BHC(OPOishUS gesmt Zt
j edoch, daB, -CHjsist; (i) wenn Z3
0 / X' -OSi(R'")s' -R, -OR oder -NR'R" ist; O
|~~~ 5 ~5—~~~~HHeweHs-unabhaﬂgagvonemanderem~KeHeﬂwaA®rstoﬁ-Hest mit bis zu 20 Kohlenstoff-Atomen ist;
iC C R ein Kohlenwasserstoff-Rest mit bis zu 20 Kohienstoff-Atomen ist, welcher gegebenethal§ @H;q]oder

i St, M Sn odemehgre Ether-Sauerstofi-Atome innerhalb seiner aliphatischen Segmente enthilt und der gegebenen-
- , falls einen oder mehrere funktionelle Substituenten enthdlt, welche unter Polymerisierungsbedingungen
AN . nicht reaktionsféhig sind;
: R' und R" jeweils unabhéngig voneinander aus C,.4 Alkyl ausgewd&hit sind;
R? und R? jeweils unabhingig voneinander aus H und einem Kohlenwasserstoff-Rest von bis zu 20
Kohlenstoff-Atomen ausgew#hlt sind, welcher gegebenenfalis einen oder mehrere Ether-Sauerstoff-
Atome innerhalb seiner aliphatischen Segmente enthilt und der gegebenenfalls einen oder mehrere
funktionefle Substituenten enthilt, weiche unter Polymensnerungsbedmgungen nicht reaktionsféhig sind;
und
Z' O oder NR' ist, worin R' die im Vorstehenden angegebene Bedeutung hat;
m 2, 3 oder 4 ist;
n 3, 4 oder 5 ist; und
M Si, Sn oder Ge ist,
wobei das Polymer dadurch weiter gekennzeichnet ist, daB
(a) R' H ist, vorausgesetzt, dag wenigstens eine R'-Gruppe nicht H ist; und/oder
(b) Z" aus -P(O)NR'R")z2, -P(O)}OR')z, -P(0){OSi(R")3}2 und
-SR ausgewihlt ist; und/oder
(c) das "lebende" Polymer die Formel (I}
Rp([Z3P QM(R")21(0)),: (1) (R")2M(QPZ")2; oder
(I O[M(R")2QP 2"}> hat; worin R, ein Kohlenwasserstoff-Rest ist, weicher aliphatisch, alicyclisch,
aromatisch oder aliphatisch-aromatisch ist und bis zu 20 Kohlenstoff-Atome enthdlt, oder ein
wenigstens 20 Kohlenstoff-Atome enthaltender polymerer Rest mit der Wertigkeit p, welcher gege-

) O O
* c L n S *

Aimann

40

45

50

55




45 ! (ii) wenn Z3

t2 Z'-C( O-C 50
13 EP 0 145 263 B1 _ R
ist, R2 und R3 zusammengenomen 55
67 1111111 111111 11111 1" 1111,
EP O 145 263 RB1 benenfalls ein oder mehrere Ether-Sauerstoff-Atome, Ketogruppen und/oder funktionelle Substitu@e
<CH3 ten, welche ugtgrrmlymensmrungsbedlnguvgep plyht\f@htﬁnstph[g(;md enthélt;
RO Z3 ein aus der aus -G 15
C (O)W I st R22und X 5usarrrrengegorrrren 20
o o ° 'C 25
sind; und -Z '(-cyg);)J.@-den Foémal n, (I I.)c.und ( I Ié__Z_ é%.O ,
R
c3 35 i st. r? 3a Ver%&‘l’n?%n um‘%%send dal's(%)gnxeri si eren des
aus der gys 40
CH=CH o CH2=C(Y) X Oo=C C=0
N N |
£ —c-
z* J
15 L
(CH2 ) -
b ' und deren Gemischen bestshenden Gruppe ausgewihites Diradikal ist;
20 Z', R?, R?, X', m und n die im Vorstehenden angegebene Bedeutung haben;
P ein zweiwertiger polymerer Rest der Formel
N
X
25 - » —_—
( CH2 ‘C-)-B- CH CH
! IIC N N\
o) N / ¢
1 a
30 L R
ist, worin
: X, Y, R, a und b die im Vorstehenden angegebene Bedeutung haben;
i Q, M und R’ die im Vorstehenden angegebene Bedeutung haben; und
35 p eine ganze Zahl und wenigstens 1 ist, vorausgesetzt jedoch, das,
_ : (i) wenn Z3
o o
! u
i 40 C—r-C
: Lecnd
ist, M Sn oder Ge ist;
i (ii) wenn Z3
1‘22
Z'-C(O)-ff
50 _ R3
ist, R? und R3 zusammengenommen
55
) A0 07 g



45

R und deren Gem schen besgplperagass 81 uppe ausgewdhl t en Mononers,
worin X -CN, -CH=CHC(O X oder -C(OX ist; 50 Y -H -CHa,
-CN oder -CO2R ist, vorausgesetzt jedoch, daB, wenn X -CH= CHC(O X ist, Y
-H oder -CH3 ist; X' - OSH(R cy-R, -OR oder -NR R" ist;

R1 j eweils unabhangi g vonei nander H oder: &in ohPenwasserst of f - Rest i st,

wel cher ein aliphatischer, alicycli aronmati scher oder

gem sc\(;{I al i phati sch-ar omatl scher Rest i st is zu 20 Kohl enstoff- ss

At one ent’hal t, vorausgesetzt, daB wenigsten gMve R -G uppe nicht Hist;
R ei n Kohl envvasserst of f-Rest ist, welcher ein%liphatischer, alicycli scher,
aromat i scher oder gem scht - al i phati sch-aromati scher Rest ist und
bis zu 20 Kohl esik of f - Atone enthilt, oder ein weni gstens 20
Kohl enst of f - At offéwemitdial t ender pol ynerer Rest, wobel jeder dieser Reste
hegebenenfal I s ei n oder 1 1111111111111 1,,, ,....,,,,.6
P 0 145 263 Bl nehrere Et hg?- Sauerstoff-Atone innerhalb
Sei ner al i phati schen Segnente enthalt und gegebenenfalls ei nen
pder mehrere funktionelle Substituenten enthalt, die unter. den
Pol ynmer i sl er ungsbedi ngungen necdyx r eaktionsfghig sind, wobei
Iveni gstens irgendei ne R-Guppe in dem Mononeren gegebenenfal ls K. -'
ei nen oder nehrere reaktionsfahige Substituenten der Fornel
. Z' (O G C( Y1) =Cpi2R%euntl Prazusammogngénomivien H 5 . oder CH3 ist und Z' O
"NR ist; und R und R' jeweils unabhangi g vonei nander aus
I Al kspl ausgevvahlt si nd, durch | n-Beruhrung-Bringen des
i nen oder nehrerer Mononerer -unter Pol yrgri sgerungsbedi ngungen
m t U (i) demlInitiator der Rorael (R1)3MZ, worin 10 .
Rl di e m Vor st ehenden angegebene Bedeutu hat ; Z ein
hktivi erender Substituent ist, welcher a d\qz aus -SR, -OP(NR R') 2,
FOP(OR )%, -OP[CSi(R)- 3]2, worin RR, R R und R' die im
Vor st ehenden angegebene Bedeut ung haben, und deren ' Gem schen
estehenden G ujyeurdusgewdhl t i st; und MSi, Sn oder Ce ist,
bder i 5 (v)in derjEqemeln (W ingtWt Z'der For el (R)2M Z' )2 oder MR )2Z2']2,
porin. R und Mdie im Vorstehenden angegebene Bedeut ung

und ZR2e| n aktivierender Substituent

st und 20 ,

L 0C=C- R ~c-cx X R3
.1 st, vvoriﬁ3 X dieim

or st ehegden angegebene Bedeutung hat; und R2 und R3 jeweils

nabhl ngi g vonei nander aus H und ei nem Kohl enwasserstoff-Rest, der die im

30 Vor st'®henden fur R angegebene Bedeut ung hat ausgewghlt si nd,

tor der worin

jer F
hna M ai% Yriesn wiEHEm e PAMTESERR A AR ALy hanen. und

4 ein a#ws der aus T
CQOX, -O0q(X)=CT, 40 Tt
C(R2) -C=0 -OC=C(R ZCH2=C(Y)X , 0=C C=0
0 0 0 . \ 7
N
45 lli

und deren Gemischen bestehenden Gruppe ausgewihiten Monomers, worin

X -CN, -CH=CHC({O)X' oder -C(O)X' ist;

Y -H, -CHsz, -CN oder ~COzR ist, vorausgesetzt jedoch, daB, wenn X -CH=CHC(O)X' ist, Y -H oder
-CHg ist;

X' -0Si(R')s. -R, -OR oder -NR'R" ist;

R' jewsils unabhéngig voneinander H oder ein Kohlenwasserstoff—Rest ist, welcher ein aliphatischer,
alicyclischer, aromatischer oder gemischt-aliphatisch-aromatischer Rest ist, der bis zu 20 Kohlenstoff-
Atome enthélt, vorausgesetzt, daB wenigstens eine R!'-Gruppe nicht H ist;

R ein Kohlenwasserstoff-Rest ist, welcher ein aliphatischer, alicyclischer, aromatischer oder gemischt-
aliphatisch-aromatischer Rest ist und bis zu 20 Kohlenstoff-Atome enthiilt, oder ein wenigstens 20
Kohlenstoff-Atome enthaltendsr polymerer Rest, wobei jeder dieser Reste gegebenenfalls ein oder

50
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C '! C 45 .
AP 4R \R R

R _ und deren Gem s nden G uppe ausgewAhlter
aktivi erender Substituent ist, C%%B 1?@5&3‘»‘@_\?/\0“ n R, R
und X die imVorstehenden angegebene Bedeutung haben und T 55

691! 1111 11 11 Rhrere Ether-Sauerstoff-Atome innerhalb seiner aliphatischen Segmente enthdlt und gegebenenfaBd
EP 0145 263 Bleinen oder mehrere funktionelle Substituenten enthdlt, die unter den Polymerisierungsbedingung&C
-cu34. nicht reaktionsfihig sind, wobeéi wenigstens irgendeine R-Gruppe in dem Monomeren(Jegebenenfalls

ist, \o/ einen oded@éhrale raaktiohsfzihige SubstibentdraderrBdrméIRZYBCAE,) =\0bls ienthélt, worin Y' H

R1 und M di e | mie/OHsbhe ZURndeaNGEgiRlvene Bedeut ung haben, vorausgeset zt

j edoch, dal | wghing-R" jeweils unabhéingig voneiriardes ausiGaeAllath eysgenwablhgindrehr al s zwei

R -G uppen in (e BiGEEhrngsBringen dep@inen oder mehrerer Monomgrerginier Belyneaiigipruaggkedingunggny

R2 mit R20
iJ (i) dem Initiator der Formel_(f%qMZ, worin -C-CN
-ccx, 1 R' die im Vorsteshenden angegef)ene Bedeutung hat; ’
R3 20 Z ein aktivierender Substituent ist, welcher aus der aus -SR, -OP(INR3R")2, -(geI;S(OH‘)z, -OP[OSi(R")-
7 3l2, worin : ' und R" die im Vorstehenden angeg'ebene: edeutung (lj_a?en, und deren
C Gemischen bestehenden Gruppe ausgev«iéhlt ist; und
| C, . ! L( CH2
) m M Si, Sn oder Ge |st;£i_ J
R2 15 dem Initiator der For Tﬁ'ffzw)z‘)z odeig[M(R‘)zz‘]z, 5
worin
2 R' und M die im Vorstehendérl\gnge‘ggbé%%’Beaeutung' %é_'rp' R '
-oC CR  ynd | 11 3
% \— S5 2! ein aktivierender Substituent ist und XXR
20
L(CH2) J -OC 2CR
: -0C=C-R
(CH PL 5,
X’R
25
ist,
worin
X' die im Vorstehenden angegebene Bedeutung hat; und
R2 und R® jeweils unabhiingig voneinander aus H und einem Kohlenwasserstoff-Rest, der die im
30 Vorstehenden flir R angegebene Bedeutung hat, ausgewéhit sind, oder
dem Initiator der Formel (R')sMZ*,
worin
R' und M die im Vorstehenden angegebene Bedeutung haben,
und :
35 Z* ein aus der aus
. : T
o ]
~C-C(0)X’, -0C(X’)=C=T,
40
2 2
-C(R“)-C=0, -0C=C(R")
§ | / N\
o o 10) 0
N 7 N 7
' A c\ A c\
4% 1
. Rt R R R

und deren Gemischen bestehenden Gruppe ausgewihiter aktivierender Substituent ist,
50 worin ,
R', R? und X' die im Vorstehenden angegebene Bedeutung haben und T

85
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45 und deren Gem schen bestehenden G uppe ausgewdhlter ha

aktivierender Substituent ist, EP 0145263 Btori n R2, R3, Xl
und Z' die im Vorstehenden angegebene Bedeut ung haben; m2, 3
dder 4 ist; und 50 n 3, 4 oder 5 ist; weni gst ens
ql ner aus R, R2 und R3 in einemlInitiator gegebenenf alls einen oder nehrere
ifni tiierende Subst i tuenteané @Hr;rre -Z2-MR )3 enth~It,
rin Mund R die imVorstehghden angegebene Bedeut ung
jaben, 6 und 55 Z2 e der aus _
IIIII‘H/IhLIItIIIJIIIth111111 70 *C L M S*

P 0 145 263 Bl _
| O R Chy 2 3)
A i -Zf-C=C(R )(R ),

ICR )-GX . "
A3 ' 9
b 5 oder dem Initiator der Formel (R")sMZ5, worin 0
- ¢ R' und M die im Vorstehen @% e Bedeutung haben, v ausges&tzt jedoch, da&entg-
stens eine aber nicht mehr algw pen in (R‘?gMZS H sind;und |
- S o :
9 " Zi Z° ein aus der aus . 7 10
( CH( CH2) 0 2 : OoX 2 I
2 c ¢ ,-oc®Rc ,-cr F%
(CH2) | -CN(CH2 ) 20-C-CN, -C-CX’ ,
__ -G CO 1'23 1'13 YILIt
u 20 -2 -GG, 0

R R

nd dar en Gem schen best ehenden G uppe ausgewghltes aktivi erendes Diradikal
R, R2 R3, T X, Z, mund n die imVorstehenden

ngegeber;se Bedeut ung hab@n 3(}1 vorausgesmtzt jl;'e%joch daO, wenn Z2

o C““C‘ c““‘c 1(c2)}
st, M Sn oder Ge ist, und vvenJ1 Z2 irgendei ne rsten neun voranst ehend
uf gefi hrten Gruppen c ist, weni gstens ber ni cht mehr als
rwei R -Guppen in Z2 H sf %2 nnd
RZ
v 5 2
-N=C=C-R~ , - -O(E‘(':-R p -OF-:-:_:- CR™ ,
35 o XIR3 A4 \
Lien,)
K./‘ 2
P —O([m]m
(CHZ)n

45 :
und deren Gemischen bestehenden Gruppe ausgewihlter aktivierender Substituent ist,

worin
R2, R3, X' und Z' die im Vorstehenden angegebene Bedesutung haben;
m 2, 3 oder 4 ist; und
50 n 3, 4 oder 5 ist;

wenigstens einer aus R, R? und R? in einem Initiator gegebenenfalls sinen oder mehrere initiierende
Substituenten der Formel -Z2-M(R'); enthdit, worin .
M und R! die im Vorstehenden angegebene Bedeutung haben,
und

55 Z2 ein aus der aus

) A0 AR R °
* c L N S *



(ii1) einem Co-Katalysator, welcher eine Quelle fUr Fluorid-, Cyanid- oder
Azi di onen ist. einer geei gneten Lew ssgure, zum Bei spi el
Zinkchlorid, -bromd oder -iodid, Borterét4as263B1 ei nem Al kyl al u-

m ni unoxi ¢ oder, ei nem Al kyl al um niunchlorid oder einer Quelle fir

Bi fl uoridionen HF2 , unter ~Herstellung eines "l ebenden” 2PoI yners
mt W ederhol ungsei nheiten ei nes oder nehrerer I\/bnogre- C‘J li?ren. 45

4. Lebendes Polymer der Fgpngl,, 250 3 ety ovs 2" ([GH 2oo-

cHo oM R )3 Qn:éC(R PR3y, c(r*)rCx, CzHclg. c
IV o- o NRo

R a 55 Wor i n \ '

71 ALLLELLL L ||j|| . e
EP 0 145 263 61 -LZJR L%xéler aus$—— ¢,  “O¢=—C"

2 0 o- Oz L 2 z

2 2~~~~~ Ko5 L C-

C c” en )P 1, (da,)y N, -CON,
-G CX, Z 0 ) und I H2#

best ehendensG uppe ausgepAhlt ifst, a undib j ewei®® unabhangi g
vonei nander aus 0 oder elpeg_gahl im Berei {‘Cﬁ pUs etwa 100 000 75
ausgewdhl t sind, vorausgeset2tnjedoch, daR (a 4 ®) wenigstens 3 ist,
Q der aus der aus

R R n 2 m o 20 10
-P(O(NRRP)2 -P(O)[vm"‘)'z,i‘ -P(O [.O-S?ER——T?,XZ ' un-&gln_zsR
|

X N\ X
I 20 . X oT CN- -C — =0 CH- CH=CO
CcOo 20 U e L hon 4 ) I '
| | -CH-C, -CHTZC%C -cH &\ 0
-CH2-C Y Y P C
-7CH  CH , 1- CH
| 2 | It 25 r R C
C 0- 0- [, "\ A 11\ % A
0 N O und deren Gemischbn bestehenddn Gruppe ausgewshites aktivierendes Diradikal ist, whtin-
R 30 und RIgi?d, TENZ'Saledn bie ob ehrasdeden GhgepgrenaBeaigeg hbtee,

zwei werti ge,Rest ivefagsgesetzt jedoch, Mas; @dn 22CH = CHC(O) X' oder -C(O X ist;
Y -H -CH3, -CN oder -CO2R ist, vorausgesetzt jedoch, daB wenn X -CH =

CHC(O X ist, Y -H odor -CH3 ist; 35 W-0Si(R)3, -R -OR oder
-NR R" ist; R1 jeweils unabhangig vcj,)nei nander H oder ein

Kohl enwasser st of f-Rest ist, welcher ein alighattsgher,

alicyclischer, aromatischer oder gem scht-alli’ tAsch-aromati scher Rest
isst, wel cher bis zu 20 Kohl enst of f - A Xnt hi |'t, vorausgeset zt,
daB, weni gstens eine R -G uppe nicht Hist; R ein

P§Oh MV\’aS ser st of f - gagsn oddr Ge W R RENE T gdHubid \@lr iofeh Rbun vBlahstehérdl BghEHren Gruppen
aromat i scher oder g evbhig&dhs viné bber nicht AbhrRRSWbiSB It 1 sGh@ndRest i st und
bis zu 20 K8hl enst®f dineft CoRat@REIDR! delcheUstie Guélle IO FIBHOST CYRRE oder Azidionen ist. einer
wel cher weni gst engedghetsn bwastsirgfzimHerpitr ZikErIRG] bromivader jioaideBoreliesd kinée Mik@alu-
gegebenenfal | s ei nafurst@r oder sinem AlyRIBIhRILMACHENE eddeSainer Qdedd Fir Aifibzionsnn BF a luliter
sei ner al i phati schersteiingeinas tiéiendent Rolyrbersimntl Vislotbiengsathgiesh @ines oder mehrerer Monome-
. ren.
45

4. Lebendes Polymer der Formel

L )
. ) | 1
r? -l
: 50 A [CH2 ?‘b (EH . ?H ~ OM(R )3
N Y Cc
! 7\ 7\
) blI o)
' R a
55 L P
worin

" ) BN O
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_nf alls einen odor nehrere funktionelle Substituenten enthalt, welche
it er Pol yneri si erungsbedi ngun- EP %45 s¥3@yt reaktionsf~hig sind,

bei weni gstens ei ne der R-G uppen i m Mononer gegebenenfalls einen 45

fler nehrere real ktionsfAhige Substituenten der Formel -Z'(QOC (Y1) = CH2
thalt Worin Y2" dds dal@us CH3 ist und Z' 0 oder NR ist; und

& und R' j eweil's unabhfngi g voneinander aus Cl.4 A kyl ausgewAhlt sind;

i R2 und R3 jeweils unabhfngig v8ne| naﬁzier aus Hund eigzm

ihl enwasser st of f - Rest von,bis zu 20 4y Kohi enstof f - Atibnen ausgewdhl t
‘nd wel cher gegebenenf aRTs ei neR™@dor nefrere &t her - Sauer&toH -C50

lome innerhalb seiger alepdrlis bBegmept e enf hal tygnd Vel cher
fgebenenfal | s ei nen oder! frehre- I3 re funk |oneI l'e Supstitupnteh

it hal t, wel che unter Pol¥nerisi &Rungsbedi b@ ni cht reaktGhnki ghi g

fnd; und P o) NRARY Y. | St+P(0) (ORT) ), 3. -B( OPRISH(R'SY 1indukd  -sR
ISi, Sn od®r Ge ist, oder ein | ebend®s Pol ynmer der Fot e

b Ro([Z3P QUR1)212(0))p; (1) (RI)2MQF Z')2; oder (1||)
'V( R1) 2QF Z' ] 2,be¥etehden Gruppe ausgewihit ist,
: a und. b -jéWells Eﬂabhﬁnglbhorhdldande} lagd 0 bdierf didel zahi im Bereich 1 bis stwa 100 000

L 0 145 263 Bl ausgewihit sind, viusgesstzKieddck, mamas ey wdnabtbnsfBast 1 st, wel cher
i phatisch, al i@yehissshausar omati sch oder genischt -
§i phatisch-aromatisch ist und bis zu 20 Kohl enstoff-Atome enthalt, oder
n weni gstens 20 Kohl enst of f - At ome ent hal t enXier pol yrrerléf Rest
t der Wertigkeit p, welchegr gegebenggfal I's ei nngdey.sghrere o-
hier - Sauerst of f - At ome, Ket ogr uppen umd/ oder funktionelTe Substitaenten,
| che unter Pol yneri sTEH 250", ~FHpuSh¥di ngtge®—Yi cht reaktFibgsEahi g
nd, ent hal t ; Z3 eyn aus der aus

~ 2R -Rc?EHN CH- C ' !
| tO - ¢ : -ZI'-C(O)-'—' -'—,,H . C ., - C
G 3 ,}C\ N 1 3//C\ /CC(E—d)—
) - R O X CN
p'n 15 °© N © c N a
1 C R - | R Z 20
CH2), 20~~~ und deren Gem' schen
__ehender?"Grup e aus evvdhltes rad| kal ist,; 0 oder NR ist,
RR die |m‘8% %@ wgéﬁainaa%gzwa'a?mg%st R und RS
ils unabh~n VOr, t f
nierten {: ﬁvﬁés o"f’f"’"ﬁg%ef 5&0%\/}4\?5“ )é ?ﬁasn‘%g‘ 'sgy E\?\?er “CHs

R)3, 4 N&‘&{L W Ooring R R, R und R" dieim
ehenden an% ﬁn:B@ E&@%ﬁ rbder ein K hlenw&?sgst egp wél e$ tem éi)ig\atrscher
a4 oder 5 se{hc:ychscher arorfiati h%?"%'dgi‘e borhiStRL aipRlisk R ofbiiskiRe (Re 'fst 5!8?3} bns 26220
' C CH Kohlenstoff—Atome enthilt, vorausgesetzt, daB wenigstens eine R'-Gruppe nicht HY: ist; C\ C
g ' R ein Kohlenwasserstofi-Rest ist, weic@? ‘ein"dliphafischer, aTcyNusc a{eratlscher oder gemischt-
- +~H 40 aliphatisch-aromatischer Rest ist und bis zu 20 Kohlenstoff-Atome enthéilt. oder ein polymerer Rest,
welcher wenigstens 20 Kohlenstoff-Atome enthilt, wovon jeder dieser Reste gegebenenfalls einen oder
mehrere Ether-Sauerstoff-Atome innerhalb seiner aliphatischen Abschnitte enthilt und welcher gegebe-
nenfalls einen oder mehrere funktionelle Substituenten enthdlt, welche unter Polymerisierungsbedingun-
gen nicht reaktionsfdhig sind, wobei wenigstens eine der R-Gruppen im Monomer gegebenenfalls einen
45 oder mehrere reaktionsfihige Substituenten der Formel -Z'(0)C-C(Y') =CH2 enthdlt, worin Y' H oder
CHs ist und 2' O oder NR' ist; und
- R" und R" jeweils unabhingig voneinander aus Cy.4 Alkyl ausgewihit sind; und
-R2 und R? jeweils unabhZingig voneinander aus H und einem Kohlenwasserstoff-Rest von bis zu 20
Kohlenstoff-Atomen ausgewdhlt sind, welcher gegebenenfalls einen oder mehrere Ether-Sauerstoft-
50 Atome innerhalb seiner aliphatischen Segmente enthélt und welcher gegebenenfalls sinen oder mehre-
re funktionelle Substituenten enthdlt, welche unter Polymerisierungsbedingungen nicht reaktionsféhig
sind; und
m 2, 3 oder 4 ist;
n 3, 4 oder 5 ist; und
55 M Si, Sn oder Ge ist, oder
ein lebendes Polymer der Formel
(1) Ry([Z3P QM(R")212(0))p: (1) (R")2M(QP Z")2; oder
(M) O[M(R")2QP Z"]2, worin

-

I



I st QV‘\DI’I n X,*Y. R, a und b die imVorstehenden angegebene Bedeut ung

haben; 45 . Q Mund R die imVorstehenden angegebene Bedeut ung haben;
und p eine gerade Zahl und wenepuiws2e6d BiIiSt, vorausgesetzt jedoch,
das, . (i) wenn Z 50
O t CcC- G
L (CH.,) 55 Ry ein Kehjenwagpenyiofffiealy istsoweleher aliphatisch, ahcyc(lqch asgppfigchy oder gemischt-
73 ahphatnsch-aromatlscm istjund Bis pu 20 Kohlenstoff-Atome enthélt, oder em wenigstens 20 Kohlenstoff-
EP 0 l 45 263 Bl Atome enthaltender polymerer Rest mit der Wertigkeit p, welcher gegebenenfalls ein oder mehr
R2 \_ Eiher-Sauerstoﬁ-Atome Ketogruppen und/oder funktionelle Substituenten, welche unter Polymerisie-
r W~~~~~~~j~~~~LE!‘Eibs.qlﬂgyﬂQQDJ‘EHUQE@Loﬂif?!L&ﬂ@LQIE*EE_ ~~~~~~~~
Z8 ein ays der aus .
33 @ 7 7ot ist, R2 und R3 zusammengenomren
to 2 2 3¢ CH3
si nd; (iii) wenn ZSR R R ° (
5(2 )20 0 -Z'-—C(O)-C- , =C- cG—c- ,
o X ist, R2 und,X' zus enor’r@;n 25
0 0 30 % %mgf‘)r;g L(CHz)!: R \R
si nd; und (iv) in den Formeln (I1) und (I11) Z"
R20 | F1
S 15 | ~~~~~—— 3
R 40 ist, worin R2, R3 und X oﬁe i m Mor st ehenden angegebene
Bedeut ung haben. 5. Losung des Pol yrrB'.I s—deL-Anspruchs 2 oder Anspruchs
4, gel 6st oder dispergiert in einem aprot |§phen Losungsm ttel.
~ L
20 (CHz)m
N

und deren Gemischen bestehenden Gruppe ausgewéhltes Diradikal ist;
Z' O oder NR' ist, worin R’ die im Vorstehenden angegebene Bedeutung hat;
26 R2 und R® jewsils unabhiingig voneinander aus H und einem wie voranstehend fiir R definierten
Kohlenwasserstoff-Rest ausgewihit sind;
X' -0Si(R")3, -R, -OR oder -NR'R" ist, worin
R. R', R' und R" die im Vorstehenden angegebene Bedeutung haben;
m 2, 3 oder 4 ist;
30 n 3, 4 oder 5 ist; _
P ein zweiwertiger polymerer Rest der Formel

: ]

35 CH_.-C CH~ CH<4—
& - 2 y bl {

3 C

L ¥ IF\ 7N
N 0 N 0

_ . Vo a

R

40

ist, worin
X, Y, R, a und b die im Vorstehenden angegebene Bedeutung haben;
4 Q, M und R! die im Vorstehenden angegebene Bedeutung haben; und
p eine gerade Zahi und wenigstens 1 ist, vorausgesetzt jedoch, dag,
(i) wenn Z3 :
0
f 50 U} l
: c PRSI c_
Lien,d
%5 ist, M Sn oder Ge ist;
(it wenn Z3

-

o | L



6. Film hergestellt aus der Losung des Anspruchs 5. 7. Faser,
hergestel It aus der Losung des Anspgpehm@is2ezB1 8. Beschichtetes Substrat,
hergestellt aus der Losung des Anspruchs 5. 9. Pol yner des Anspruchs

2 oder Anspr uchs 4, in demdie "l ebenden” Enden mit einer Endgruppe
abgeschl ossen "sind, welche wenigsten einen f unk®onel | en, unter den
Abschl i el ungsbedi ngungen ni cht 55 ((é?a,ktd(%gsféahl gen Substl tuent en
enthalt. 10. Verwendung des "I eben rs des Anspruchs 2 oder

Anspr uc‘hs 4 zur Herstellung eines Bl ock|BoI yners.
74 N ~ ~~~~1111111111121112112121111311111 111
74~* C 11. Bl ockpol yner unfassend ein "l ebendes' Pol ynmer des.
Anspruchs 2 odeist Bhag RS eysammengogemetees an ei n anderes Pol yner di eser
Anspr Uche gebunden i st. 12. Fornteil, hergestellt aus dem Pol ynmer des
Anspr uch? 2 oder Anspruchs 4. 5 13"’3Ei ghe8gpfi ndl i cher Gegenstand,
hergesteolt aus dem Pol yner des Anspruchs ;1(91 Anspruchs 4. 14.
Ver f ahren unfassend das Abbrechen des "| efdtEn" Pol yners der aus 10x
(1) Z' ' [CHR-CC CH, CH SOMR) -
Y C C 15
0 N sifiy; _
R aiywenn 22 (1) Rp([Z3P QMR )2]2(0))p; (Ill) (RL))2ZMQP Z')2
und (I1V) MR )2QP Z'2; worin 20 Z" aus der aus
0 R2 0 R2 R? 2
2 1 " l I
R_ =2 RO C-C —¢- C G 25
I L, I C(O)(SN, - C- CN, -G CX, Zi'
und . | (CH 13 13 L(
R - | CH2 ( 2)7 30
-P(O (NR R") 2, 'spfopd &aupgnmenginePeisi (R1) 312 und - SR best ehenden G uppe
ausgewAh?st i st; a und b jeweils unabhangi g vonei nander aus 0 oder
ei ner Zahl im Berei ch 1 bi s etwa 100 000 ! | ausgewghft sind,
vorausgesetzt j edoch, daB (a + b) weni gstéﬁs Pist; Q der aus der
aus 35 c ~~
~~~~~~~~~~~~~ X X 35 1 \_1 X CN\-
co- R™ R |
1 -CR2-C, -CHR-CY,
sind; und -C2 2,
{iv) @ den Formein {ll) und (1) 2" -C 2-C 40
-CH- CH I
CC Rr% C
i
~c-Cx
L3

ist, worin R2, R3 und X' die im Vorstehenden angegebene Bedeutung haben.

5. Losung des Polymers des Anspruchs 2 oder Anspruchs 4, gel&st oder dispergiert in einem aprotischen
Ldsungsmittel.

6. Film, hergestelit aus der L&sung des Anspruchs 5.

7. Faser, hergestellt aus der L&sung des Anspruchs 5.
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8. Beschichtetes Substrat, hergestellt aus der L&sung des Anspruchs 5.

9. Polymer des Anspruchs 2 oder Anspruchs 4, in dem die "lebenden” Enden mit einer Endgruppe
abgeschlossen sind, welche wenigsten sinen funktionellen, unter den AbschlieBungsbedingungen nicht

55 ~ reaktionsfdhigen Substituenten enthilt.

10. Verwendung des "lebenden" Polymers des Anspruchs 2 oder Anspruchs 4 zur Herstellung eines

. KR )




:erenNGem :chen best’eher‘lden ;uﬁp:‘ :isﬁg’e@mm Bhnei mrt!lg'e”w!um ,I””mnd

X -CN, -CH = GHC(OX oder C(O)X' |st 50 Y -H -CH3, -CN oder - CD2R
! SCIt-IS :’g: ausgqu t gkg dOCh E?Pagd ein S:H: er S%TanI_S?m(ihg% oder Ansprucﬂs ﬁwe]c%%p Flg
unabhan i g vonei nancfer ern Che en -Rest mit bis zu 20

Kohl enst of f - Ayg r?onntgﬂﬁér%estellt aus den‘_bdlﬁrter Eﬁée H@d’l’(ﬁ:ﬂ?? Edef I\?sprga@ weni gstens eine

R -G uppe nicht Hist R eln wasser st of est mt bis zu 20

Kohl enst of f - Augn&dhtehphindiicher @eaa{sta&e9&9&{&%ﬁ@&én$p&yr&eabsq\qe&uchs2 oder AnspRREHs Q! €
Et her - Sauer st of f - At one i nnerhal b seiner aliphati'schen Segnente enthalt und

wel cher gegebed. Verfahren umidtediti abd AobRLiR RedENER PolmRrsidaidut | onel | e

Substituenten enth~lt, welche unter Polymnerisierungsbedi ngun- gen

ni cht reaktmonsfahi g sind; _ X N

75 EP O 146 263%_81

111111 NIH 11111 11111 (E)p &’’[CH ‘C}B———r——-— CH—~— ?H QM(R™),

*C L M S * R und R' yjeweils ur@bhnglcg vonei nander aus d 4
Al kyl ausgewshit sind; R2 und R3 j ewei#sNunabRangi g vonei nander aus
H und ei nerf Kohl enwasser st of f - Rest von bi s zIP 20 b,‘ - O JKohl enst of f - At onen
ausgewdhlt sind, welcher gegebenenfalls eipen oderr nmehr a

Et her - Sauer st of f - At ome i nnerhal b seiner aliphatischen Segnente

enth~lt und wel Qme‘fp([z}ﬁwlﬁﬁfd)fgl(|||$(R%l\ﬁ‘(@ﬁZ@}Qﬁﬁd B BMRR).BP 21; wdiie funktionelle
Substi tuenten enthalt, wel che unter Pol ymeri si er ungsbedi ngungen ni cht

reakti onsf g?n g Z"ausderad nd; und Z' 0 oder NR ist, worin R die im
Vor st nden angegebene Bedeutung hat ; m 2, 3 oder 4 ist; n
3, 40 5 ist, 10 M Si, SnoderGeistQ RZ Rpelno R

Kohl envvasserst of f - Rest i st, igﬂl cher ﬁ‘h phat Iag alicyclischX ar onmdl isch
oder al i phagjsch-aroma- | tischiyiyjt undybrs S 20 Kohi enStoFT -4t one
enthalt, oder ein wem-gut,ensczcmﬂoh{-eﬁexotf Z\torre nt hahmdn- der
polynmerer Rest mt der Werti HBel t p, lXl/el cherL ggnenf alls e ?C f

mehrere Ether-Sauerstoff- At one Ket ogsﬁz) n und/ oder fTunkthonell e
Substituenten, wel che unter Pol ymeri si erungsbedi ngungen 75 ni cht

reakti onsf ahi g sPOENR'BY)E, RRIOKOR")., -P(O)OSIE' R 1Lcint -SRI stel@hden@Buppe ausgewihit ist;

R R2 a und b jeweils unaRiingig voneinander aW} 0 oder einer Zahl im Bereich 1 bis etwa 100 000
| | ausgewihlt sind, vorayishege@t jedoch, daB (a +b) wenigstens3' ist;C( O) -C , -C

, -C Q der aus der ausc - 20 13 f

1 i L(CH)j R
LOox  oF 2 X X
'§i0 25 .y X CN- ¢H-CH =CO-~ l co-
'-L(&VZ)J 30 unﬁﬂdefen G'eﬁ{‘scﬂe% bes‘f%jae‘ﬁd’én Gruppe aﬁ%ge%%l tes

Di r adi kal 'é?s_lt; F eiw zwei wertiger polynerer Rest der Fornel 35
(CH2-C CHe— CHe —OH e . Y C
C40 EH EH ' EH E'Ho 1IN \-

0 N 0 : =0= 1

/ X\ ~
~a o/\ N/ o o// N R
45 ! !
R R

und deren Gemischen bestehenden Gruppe ausgewihite zweiwertige Rest ist;
X -CN, -CH =CHC(O)X' oder -G{O)X" ist;

50 Y -H, -CHs, -CN oder -CO:R ist, vorausgesetzt jedoch, daB, wenn X -CH=CHC(O)X' ist, Y -H oder

-CHs ist;

X' -0OSi(R")3, -R, -OR oder -NR'R" ist;

R! jeweils unabhiingig voneinander ein Kohlenwasserstoff-Rest mit bis zu 20 Kohlenstoff-Atomen oder
H ist, vorausgesetzt, daB wenigstens eine R'-Gruppe nicht H ist;

55 R ein Kohlenwasserstoff-Rest mit bis zu 20 Kohlenstoff-Atomen ist, welcher gegebenentalls einen oder
mehrere Ether-Sauerstofi-Atome innerhalb seiner aliphatischen Segmente enthilt und welcher gegebe-
nenfalls sinen oder mehrere funktionelle Substituenten enthilt, welche unter Polymerisierungsbedingun-
gen nicht reaktionsféhig sind;
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5 ist, und. . p eine ganze Zahl und weni gstﬁmm"mﬁ“""""llll "
orausgeset zt jedoch, daB, EP 0(145 2é8Bn Z3 50 I
. C- € ¢ L m s
(CH)J 55 , ist, MSn oder Ge ist; (ii) wenn Z3
6 . ) ‘R’ und R" jeweils unabh#ingig voneinander aus Cy.4 Alkyl ausgevgghlt gind15 263 B1
R2 und R® jeweils unabhingig voneinander aus H und einem Kohlenwasserstoff-Rgst von bis zu 20

Z' -C(Q-C  Konlenstoff-Atomen ;ausgewshiy %ng%‘eﬁ 08 RRTIRYE (pisRRrager mehrere Ether-Sauerstoff-

c ‘33 to Atome innerhalb seiner aliphatischen Segmente enthait und Welicher gegebenenfalis einen oder mehre-
r\s/ 5 :mfjur:;tgpqqa ;Substltuenten enthalt,iwfe’cye Hré?{nPogénensnerungsbedmgungen nicht reaktionsfihig
20, Z' O oder NR' ist, worin R’ dig(,im Vorstehenden an?_?gebene Bedeutlilhg hat;
O X 25 lisita und zusammengenontren
0 30 m 2, 3 oder 4ist;
n 3, 4 oder § ist, . . " C.

R 10 MSi§r{&f§n;Geist; (iv) wenn in Fornel (1) Z" eine der
or st ehend anFQ%t@kUhk%s%sﬂﬁ%stfiH.nLelt%Nﬂ' RlischSAlicychRR. BohiaB&R o8ér Hiphaisch-aroma-
ber ni cht -Melkcnadtind B8y 56 Kdehstiionteenthailt [dasr| eifCvenig&iéhs 20 Kohlenstoft-AtbiMg ertibitélen
ormel n ( 11 ) dUﬂﬁbl)/n'le}@' Rést mit der Wertigkeit p, welcher gegebenenfalls ein oder mehrere Ether-Sauerstofi-

0 Atome, Ketogruppen und/oder funktionelle Substituenten, welche unter -FOlyBrisierungsbedingungen

3 15 nicht reaktionsfahig sind, enthilt, R ist, 45
usgew hlten Rdeirals der busei ner Quel | e aktiven Wasserstoffs.
R? R? R> 0
. ] i ! i |
O -Zz'-C(0)-C- -C- -C~ C —~—— C-
k/. 20 ( ) ‘ 3 f ) 14 ! ’ L J
_ R c(o)Xx’ CN (CHZ)m
N\
o)
25 4 1
C —— C~
\
Z 14
(CH, )7
30
und deren Gemischen bestehenden Gruppe ausgewihites Diradikal ist;
P ein zweiwertiger polymerer Rest der Formel
35 _
X )
(CH ~Cy=t+ CH— CH —
. . 2 i b | [}
o ' b4 C C
SN/ w© aN -\
' o) N O
i a
L r
45
ist, und o
p eine ganze Zahl und wenigstens 1 ist, vorausgesetzt jedoch, dag,
(i) wenn 23
0 (o]
° . W !
c L ] c.
L( CH, );I_‘
55 |

ist, M Sn oder Ge ist;
(ii) wenn Z3
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15. Verfahren unfassend das Abschlieflen des 'l ebenden” Polyners des
Anspruchs 4 mt einer Quelle algp o 45 8gperstoffs.  so  16.

Beschi cht ungszusammenset zung unf assend das Produkt des Verfahrens des
Anspruchs 14, hei dem ein "l ebendes" Polyner der Formel 11, Il
oder 1V als Ausgangsmaterial verwendet wrd. RE7.

Beschi cht ungszusamenset zung unfassend das f¥#¥a§g%_des Ver fahrens des
Anspruchs 15. 55 18. Lackzusam’rensetzun}u as's r}d das
Cperveﬁhgtzungsvernﬁgen und di e Beschi chtungszusa n- set zung des
Anspruchs 1% oder Anspruchs 17. 19. Lackzusammenset zung des Anspruchs
18, bei der das QiseR? eidTelzasangRughsmgan durch ein Mel am n-

77

I XX1"- i H
61 .o Harz geschaffen wird. 203
Anspruchs 1%, bei der das Quervenetzungsver g
Harz geschaffen wird. 21. Beschi cht ung

C CH.: EP 0 145 263

16 oder Anspruchs 17, welche ein durch L6sunggmt- t el verdunst ung
hfrt barer Lack ist. 22. Substrat beschicht’et mt der

Beschi cht ungszusammenset zung. ei nes der Anspruche 16 bis 21. 10 23.
Substrat beschichsied; mit einer Vielzahl von Schichten der Lackbeschi chtung
ei nes der Anspr Uckiig wa@ z° bis 20, wobei di e Zusammensetzung weni gst ens
ei ner Schicht ein Pignment enthalt und die Zusanmen- set zung

wenj gstens der au-~ersten Schicht pignmentfreigdst. 1S 24.

Besthi cht udgszusammenset zung des Anspruchs 16 oder Anspruchs .17 in Form

ei nes Pul vers. 26. Beschi chtungszusa et zung des Anspruchs 16 oder
Anspruchs 17, suspendiert und/oder gel 6st imp(o)xs  einemwaRrigen Medium
20 26. -Beschi chtungszusammenset zung des Anspruchs 16 oder Anspruchs 17,
suspendi ert und/ ogeke: 30 Ssarh ei nem or gani schen fl Gssi gen Medi um
27. Elektréﬁeschigﬁ?uﬁgggusaﬁﬁgﬁggTyﬁﬂg gemaB Anspruch 16 oder Anspruch 17.
25 2. Beschichtungszusammenset zung gendB Anspruch 16 oder Anspruch 17,

wel che durch ein Material in Danpffo¥n1q$hartet wer den kann. 30
35 40 . N |
c
o 30 / \
r! Rr?

sind;

(iv) wenn in Formel (I) Z" eine der vorstehend aufgefilhrien ersten fiinf Gruppen ist, wenigstens sine
aber nicht mehr als zwei R'-Gruppen in Z" H sind, und

{v) in den Formeln (Ilf) und (IV) Z"

35

| R?
40 . _lc_cxl
R3
ist,
45 ausgewdéihlten Formel mit einer Quelle aktiven Wasserstoffs.

15. Verfahren umfassend das AbschlieBen des "lebenden” Polymers des Anspruchs 4 mit einer Quelie
aktiven Wasserstoffs._

so 16. Beschichtungszusammensetzung umfassend das Produkt des Verfahrens des Anspruchs 14, bei dem
ein "lebendes” Polymer der Formel I, ill oder IV als Ausgangsmaterial verwendet wird.

17. Beschichtungszusammensetzung umfassend das Produkt des Verfahrens des Anspruchs. 15.

55 18. Lackzusammensetzung umfassend das Quervernetzungsverm&gen und die Beschichtungszusammen-
setzung des Anspruchs 16 oder Anspruchs 17.

19. Lackzusammensetzung des Anspruchs 18, bei der das Quervernetzungsvermdgen durch ein Melamn-
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20.

21.

22,

23,

24,

25.

27.

28.

55 - ‘
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»
Harz geschaffen wird.

Lackzusammensetzung des Anspruchs 18, bei der das Quervernetzungsvermégen durch ein Isocyanat-
Harz geschaffen wird.

Beschichtungszusammensetzung des Anspruchs 16 oder Anspruchs 17, weiche ein durch Lésungsmit-
telverdunstung hirtbarer Lack ist.

Substrat beschichtet mit der Beschichtungszusammensetzung eines der Anspriiche 16 bis 21.

Substrat beschichtet mit einer Vielzahl von Schichten der Lackbeschichtung eines der Anspriiche 18
bis 20, wobei die Zusammensetzung wenigstens einer Schicht ein Pigment enthiit und die Zusammen-
setzung wenigstens der duBersten Schicht pigmentirei ist.

Beschichtungszusammensetzung des Anspruchs 16 oder Anspruchs 17 in Form eines Pulvers.

Beschichtungszusammensetzung des Anspruchs 16 oder Anspruchs 17, suspendiert und/oder gel&st in
einem wiBrigen Medium.

Beschichtungszusammensetzung des Anspruchs 16 oder Anspruchs 17, suspendiert und/oder geldst in
einem organischen fliissigen Medium.

Elektrobeschichtungszusammensetzung gemis Anspruch 16 oder Anspruch 17.

Beschichtungszusammensetzung gemaB Anspruch 16 oder Anspruch 17, welche durch ein Material in

Dampfform gehértet werden kann.
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