23 JANUARY 2007 1 SPECI FI CATION ORGANI C TELLURI UM COVPOUND, PROCESS FOR
PRODUCI NG THE SAME, LIVING RADI CAL POLYMERI ZATI ON | NI TI ATOR, RRJBNHUSRFRE07
PRODUCI NG 5 POLYMER W TH THE SAME, AND POLYMER TECHNI CAL FI ELD The present
invention relates to organotellurium conpounds and a process for preparing
the sane. More particularly, the 10 invefition relates to living radica
polyneri zation initiators of the telluriumtype, processes for preparing
macro living radial polynerization initiators, living radical polyners and
bl ock polymers with use of the iniddgt@icadfiGhthese macro |iving radical

pol ynerization initiators and pol yners. 15 BACKGROUND ART Living radical
polyneri zation is a polynerization process which is adapted for precision
control of nolecular structures while ensuring conveni ence and uni versal
usef ul nessopfanEsliTEALUR Qup atoMrENDAt PROCESEHNGFORS PRONMECING THEABAME OrLIPrIERAN | NQ
novel polynmer materials. Georges et al has nade a report on a typical

exanpl e of | i vRADICA ROAIYMBRI YABION ANIOMATGR N(PROENMBSO FOR PRODUCING
(2,2,6,6-tetramethyl-1- piperidinyloxy) as an initiator (publication of JP-A
No. 1984- 199916). 25 Thi BOpiMiRe ¥ THaRREE SAME;odNPhP@LY¥MERcont rol nol ecul ar

wei ghts and nol ecul ar wei ght distributions, but requires a high

pol yneri zation tenperature of 130C and is difficult to use for nononers

having a thermally unstable functional group. The process 23 JANUARY 2007
TECHNICAL FIELD

The present invention relates to organotellurium compounds

and a process for preparing the same. More particularly, the

10 invention relates to living radical polymerization initiators of
the tellurium type, processes for preparing macro living radial
polymerization initiators, living radical polymers and block
polymers with use of the initiator, and these macro living radical
pdlymerization initiators and polymers.

15
BACKGROUND ART

Living radical polymerization is a polymerization process

which is adapted for precision control of molecular structures
while ensuring convenience and universal usefulness of radical

20 polymerization, and is powerful means for preparing novel polymer
materials. Georges et al has made a report on a typical example of
living radical polymerization using TEMPO (2,2,6,6-tetramethyl-1-
piperidinyloxy) as an initiator (publication of JP-A No. 1994-
199916) .

25 This process makes it possible to control molecular weights
and molecular weight distributions, but requires a high
polymerization temperature of 130°C and is difficult to use for

monomers having a thermally unstable functional group. The process



2 is also unsuited to the control of nodification of term nal functional
groups of high nol ecul ar wei ght conpounds. An object of the pr@3dANUARY 2007
invention is to provide an organotellurium conpound which is useful as a
living radical 5 polynerization initiator, and whi ch nmakes possi bl e precision
control of nolecular weights and mol ecular wei ght distributions (PD =

Mnv Mn) under mld conditions, a process for preparing the conpound, a
process for producing a polynmer with use of the conpound, and the pol yner.

10 D1 SCLCSREIC5 THE L OMENE! O Then s et bRy LBV EdRRAN

organot el I'Uri Um conpound Tepresente t ormul'a

(1) 15 whefgi{dtiBhah SgfdudB ol k¥hn A &R aR3wal gheahpdulddr ogen at om or

C -Ca alkyl, and R4 is aryl, substituted aryl, aronmatic heterocyclic
group, hydroxycaabemylkcerof Y0 prébent NMedntaBnpi oVislgsroripeoasss for

preparing an organotellurium conpound represented by the formula (1) 20
char act er i @erhnoy el 2aciumgompoanp owtnictlr egr esefitkcady tlheihgrradiacal( 2), a
conmpound represented by the formula (3) and netallic tellurium23 JANUARY
2007 38 RXolgmerXzation initiator and which makes possible precision control

of molecular weights and molecular weight distributions (PD =

Mw/Mn) under mild conditions, a process for preparing the compound,

a process for producing a polymer with use of the compound, and the

polymer.

10
DISCLOSURE OF THE INVENTION

The present invention provides an organotellurium compound

represented by the formula (1)
R?
4 _—r
R Te
R? (1)

15 wherein R' is C,-C, alkyl, R’ and R’ are each a hydrogen atom or C,-C,
alkyl, and R' is aryl, substituted aryl, aromatic heterocyclic
group, hydroxycarbonyl or cyano.

The invention provides a process for preparing an
organotellurium compound represented by the formula (1)
20 characterized by reacting a compound represented by the formula

{2), a compound represented by the formula (3) and metallic

tellurium



R3 (2) wherein R2, R3 and R4 are as defined above, and X is a hal ogen atom
MR )m (3) wherein R is as defined above, Mis an al kali netal23 JANUARY 2075
earth metal or copper atom and mis 1 when Mis an alkali nmetal, m is 2
when Mis an alkaline earth netal, or mis 1 or 2 when Mis a copper atom
The invention provides an organotelluriuﬁlconpound represented by the
formula (1) which is obtainable by reacting a 10 conpound represented by
the formula (2), a conpound represented by the fornula (3) and netallic
tellurium The invention provides a living radical polynerization initiator
repr esent ed by’%he formula (4 R R4 Tee R5 R3 (4) 15 wherein R2 to R4 are
as defined abovie, and R5 is C1-CB al kyl, aryl, substituted aryl or aromatic
het erocycl i c grjoup. The invention provides a process for producing a living
radi cal poR acterized by polynerizing a vinyl nononer with use of a
conpound of the formula (4) as a living radical 20 polynerization initiator.
The inventioanrovides a lividlg radical polynmer which is obtainable by

subj ecting a vinyl nononer to living radical 23 JANUARY 2007 4

pol yner i zathexreini Rh, RSeamd R dreiasy dedidhedl alpote,manidziti®m haliotieat atomf t he

formula (4). The invention provides a macro |iving radical polynerization
M(R')m (3)

wherein R' is as defined above, M is an alkali metal, alkaline
5 earth metal or copper atom, and m is 1 when M is an alkali metal, m

is 2 when M is an alkaline earth metal, or m is 1 or 2 when M is a
copper atom.

The invention provides an organotellurium compound
represented by the formula (1) which is obtainable by reacting a

'10 compound represented by the formula (2), a compound represented by

the formula (3) and metallic tellurium.

The invention provides a living radical polymerization

initiator represented by the formula (4)
#
4 R
R Te
R* (4)
15 wherein R’ to R* are as defined above, and R’ is C,-C, alkyl, aryl,
substituted aryl or aromatic heterocyclic group.

The invention provides a process for producing a living
radical polymer characterized by polymerizing a vinyl monomer with
use of a compound of the formula (4) as a living radical

20 polymerization initiator.

The invention provides a living radical polymer which is

obtainable by subjecting a vinyl monomer to living radical



initiator (macroinitiator) conprising the living radical polymer. 5 The
present invention provides a process for producing a bl ock cop@ByANUARY 2007
characterized in that a vinyl nononer is polynerized using the macro living
radi cal polynerization initiator (macroinitiator) as a living radical

pol yneri zation initiator. The invention 6rOV|des a bl ock copolymer which is
obt ai nable 10 by pol ynerizing a vinyl nonomer using the macro living

radi cal polynerization initiator (nmacroinitiator) as a living radical

pol ymer i gl QmehRizh t 8P hwi B qggogplal %w;sgcpg@peald%o%w@zﬂﬁﬁﬁnt i nvention
are represented by the fornula (1) Rz R4 Ted R 15 (1) wherein R is

Cl- C8 al kKyinitRatardoR3 1 Eoemtha a(dydrogen atomor C1-CB alkyl, and R is
aryl, substituted aryl, aromatic heterocyclic group, hydroxycarbonyl or

cyano. Exanpl es mie dhogpsidsiepresvédbeda yadto aieins fadicaws po2Pm&Expagdies of
Cl1-CB al kyl groups usable are straight-chain, branched chain or cyclic

al kyl groupsi tiavbng (dadmifitdabon) atanpyrisisgcthasd ivenbykadetdiy lgolympropyl ,

i sopropyl, cyclopropyl, n-butyl, sec-butyl, tert-butyl, cyclobutyl,

n-pent $| , n- hexylthe preeeey|invedtianoprgvides: of propess dlokyprgdvepsg & e
straight-chain or branched 25 chajn al kyl groups having 1 to 4 carbon atons.
Met hyl or RXAFR cprobgreraqhargcepized %l‘:éabr%f‘@r%l BoneRenptss of groups

ng[)'ezeg 219‘%1}%‘3§é?@ g%sqtnﬁgrtgeaxﬁaégo 11v1ng ragrg)al po?ymerizatlaczlvnkxlnlgrlgggr

(macroinitiator) as a living radical polymerization initiator.
The invention provides a block copolymer which is obtainable
10 by polymerizing a vinyl monomer using the macro living radical
polymerization initiator (macroinitiator) as a living radical
polymerization initiator.
Organotellurium compounds of the present invention are

represented by the formula (1)
RZ

4 _—R

R Te

15 R? (1)
wherein R' is C,-C, alkyl, R? and R’ are each a hydrogen atom or C,-C,
alkyl, and R' is aryl, substituted aryl, aromatic heterocyclic
group, hydroxycarbonyl or cyano.

Examples of groups represented by R' are as follows.

20 Examples of C,-C, alkyl groups usable are straight-chain,
branched chain or cyclic alkyl groups having 1 to 8 carbon atoms,
such as methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl,
sec-butyl, tert-butyl, cyclobutyl, n-pentyl, n-hexyl, n-heptyl and
n-octyl. Preferable alkyl groups are straight-chain or branched

25 chain alkyl groups having 1 to 4 carbon atoms. Methyl or ethyl is



al kyl groups represented by R and given above. 5 Exanpl es of groups
represented by R4 are as follows. Exanples of groups usabl e irrzeUaNdARY 2007
groups such as phenyl and naphthyl, substituted aryl groups such as phenyl
having a substituent and naphthyl having a substituent, and aronmatic

het er ocycli c groups such as pyridyl, furgl and thienyl. Exanples 10 of
substituents of aryl groups having a substituent are a hal ogen atom

hydr oxyl, al koxyl, am no, nitro, cyano, carbonyl-containing groups

represented by - E = C -Ca alkyl, aryl, C -Ca al koxyl or aryloxy),
sul f onyl , %%?¥Fﬁ§?§%%§ﬁ%1, etc. Preferable aryl groups are phenyl and

{1111 6or ortet hy! -sibigt £ ek RS oo PEEAIAPLY RUGlha 48 DSLT EY1 £l 41 0ups

have one or two substituents at the para pos ion or ort O- posi tion.

Exanpl es of prefgiamdBY&E oegyégrahﬂpylg%@bosls%@et hesechd eRmesgst ege by
-COOX' (R7 = H C, - al kyl or aryl) such as carboxyl, nethoxycarbonyl,

et hoxycar bangll, gpoapexsepaicenyed by 3 bnd aiwear BBByE, sec- but oxycar bonyl ,
tert-but oxycarbonyl, n- pentoxycarbonyl and phenoxycabonyl. Methoxycarbonyl
and ethoxycar b@ExdAmpaee obrerapsi raptesdntrdobycht korybsgfolipses. Exanpl es of
organotel I uri um conpounds represented by the fornmula (1) are as follows. 25
Such or ganot el | iB¥anplesnpbgrdsipgr usapld aimmliufe aryl groups such as phenyl
(methyl tel l anyl - net h I)benzene,@él-nethyltelIanyl-eth | ) benzene,

( 2- net hyl tad asphtBy bpyaubséazehed QinhﬂépBPﬂ-%#ﬁﬂlﬁflPé?ﬂéhyhaVlng a

met hyl ) benzene,, 1- hydro y-4-? qxltellan | - met hyl ) benzene, 1 23 JANUARY
2007 b meRSRAG HER ety PBREERY | 10 P) BERSRHASTEs afii 2 fematic
(”Ethy'te'ﬂéﬁ@%obggiPX'Qégﬂ%éeQSCh]éé"SQERaﬁiﬁ”P&EQQ‘éﬁd %ﬂxéﬁyl. Examples

10 of substituents of aryl groups having a substituent are a halogen
atom, hydroxyl, alkoxyl, amino, nitro, cyano, carbonyl-containing
groups represented by -COR® (R® = C,-C, alkyl, aryl, C,-C, alkoxyl or
aryloxy), sulfonyl, trifluoromethyl, etc. Preferable aryl groups
are phenyl and trifluoromethyl-substituted phenyl. Preferably such

15 substituted groups have one or two substituents at the para-
position or ortho-position.

Examples of preferred hydroxycarbonyl groups are those
represented by -COOR’ (R’ = H, C,-C, alkyl or aryl) such as
carboxyl, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, n-

20 butoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, n-
pentoxycarbonyl and phenoxycabonyl. Methoxycarbonyl and
ethoxycarbonyl are more desirable hydroxycarbonyl groups.

Examples of organotellurium compounds represented by the
formula (1) are as follows.

25 Such organotellurium compounds are preferably
(methyltellanyl -methyl)benzene, (l-methyltellanyl-ethyl)benzene,
(2-methyltellanyl-propyl)benzene, 1l-chloro-4- (methyltellanyl-

methyl)benzene, 1-hydroxy-4- (methyltellanyl-methyl)benzene, 1-



met hyl ) benzene, 1-cyano-4-(nethyltellanyl-nethyl)benzene, 1-

net hyl car bonyl - 4- (net hyl t el | anyl - net hyl ) benzene, 1-phenyl car bory UASBUARY 2007
4- (met hyl tel | anyl - met hyl ) benzene, 1-nmet hoxycar bonyl -

(et hyl tel I anyl - net hyl ) benzene, 1-phenoxycarbonyl -

(et hyl tel I anyl - net hyl ) benzene, 1-su|fon§|-4-(nethy|te|IanyI-

nmet hyl ) benzene, 1-trifluoronethyl-4-(nmethyltellanyl-nethyl)benzene,
1-chloro-4-(1-nmethyltell anyl - et hyl)benzene, 1-hydroxy-4-(1 10

eyl LY B0z, o PR Sl Je ! LA bagy! - et hy1) benzene,
£ (0T b e st o an e o
1- phenyl Cé}ﬁ&@&ibbéﬁéénémtlh)élybﬁbl@ﬂmeﬁﬁhxbib&wmthhiéenzene, 1-

met hoxycar bonyl -4- (1-net hyl tel | anyl - et hyl ) benzene, 1-

phenoxy caramyll c4rhdnyetdhinkehl vyl reaivhy np beyprase.z ehes ul f Sy 14atbonyl -

nmet hyl tel | anyl - et hyl ) benzene, 1-trifl uoronethyl-4-(1-

met hyl el | anietdy byé) lzarydemethil bdroremes - { 2Zmetidwsicaebbanyi 4 - et hyl ) benzene,
1-hydroxy-4-(2-nethy|te|IanyI- ropyl ) benzene, 1 20

met hoxy- 4- (methgd hel Tanylamelthpi 34nenz dnphenoxydaybonyl 24 -

met hyl tel | anyl - Er f{l)benzene nitro-4-(2-nethyltellanyl - prop{l)benzene
1- cyano- 4- (MELRELR aémlaﬁsﬂthMbla@na%zénéulﬁqnyl 4- (methyltellany

e e o2 ot L LG0T SEIZGNS b1 s e,
o b TSRS S IR ORI btpre o

(2-mehgy! LAY e1 A y'&éﬂ%;ﬁ@ﬁzerﬂet&' P ERsAEL VA métfx%ltel nyl-

nmet hy teIIan -propyl)benzene, 2-(nethy teIIany - et hy pyr| I ne, 23 JANUARY

2007 7 2- ét:hylﬂfbbﬂiérﬁi | anyinigbhy! ) DyidtdyDeel Parfyd--RhDY) behd )| 1-nitro-
4- (1-methyltellanyl-ethyl)benzene, 1l-cyano-4-(1-methyltellanyl-
ethyl)benzene, l-methylcarbonyl-4-(l-methyltellanyl-ethyl)benzene,
1-phenylcarbonyl-4- (1-methyltellanyl-ethyl)benzene, 1-

15 methoxycarbonyl-4- (1-methyltellanyl-ethyl)benzene, 1-
phenoxycarbonyl-4- (1-methyltellanyl-ethyl)benzene, 1l-sulfonyl-4-(1-
methyltellanyl-ethyl)benzene, 1-trifluoromethyl-4-(1-
methyltellanyl-ethyl)benzene, 1l-chloro-4-(2-methyltellanyl-
ethyl)benzene, 1l-hydroxy-4-(2-methyltellanyl-propyl)benzene, 1-

20 methoxy-4- (2-methyltellanyl-propyl)benzene, 1l-amino-4-(2-
methyltellanyl-propyl)benzene, 1-nitro-4-(2-methyltellanyl-
propyl)benzene, l-cyano-4-(2-methyltellanyl-propyl)benzene, 1-
methylcarbonyl-4- (2-methyltellanyl -propyl)benzene, 1-
phenylcarbonyl-4- (2-methyltellanyl-propyl)benzene, 1-

25 methoxycarbonyl-4- (2-methyltellanyl-propyl)benzene, 1-
phenoxycarbonyl-4- (2-methyltellanyl-propyl)benzene, 1l-sulfonyl-4-
(2-methyltellanyl -propyl)benzene, 1l-trifluoromethyl-4-(2-

methyltellanyl-propyl)benzene, 2- (methyltellanyl-methyl)pyridine,



propyl ) pyridine, nmethyl 2-methyltellanyl-ethanate, nethyl 2-

nmet hyl tel | anyl - propi onate, nethyl 2-nethyltellanyl-2- nethyl pr eplANIARY 2007
ethyl 2-nethyltellanyl-ethanate, ethyl 2 5 nethyltellanyl-propionate, ethyl
2-nmet hyl tel l anyl -2- net hyl propi onate, 2- nethyltelIanylacetonltrlle
2-nmethyltell anyl - propionitrile, 2- nethyl 2-methyltel l anyl -propionitrile,
etc. Preferable are (nethyltellanyl-nethyl)benzene, (1-nethyltell anyl-

et hyl ) benzene, (2-nethyltellanyl-propyl)benzene, nethyl 2 10

rrrm\;t Eiz: :)relolpz?ona etggipéﬁt]‘r%r ggPﬁ%@l’p rerz)l%%gﬁizt?:sf% angly;%nﬂ?ﬁ/’fl' -

met hyl tel | BRL LR A | lrn%éh% HARILE] L 45 1D %‘HB?H rferRhe%e”t ed by the
formula ( can e prepare y reacting a conpoun mula (2), a 15
conpound q&etth@@tépuﬂyla;(r%blaﬂgt@etn@tmw be&éwyltt@nﬁﬁﬁmes of conpounds
represented by the fornmula (2) are as RAX R3 (2) wherein R2,

R3 and R atfeﬂ:l'@&pdeéidi’t&ﬂ:e'ibe‘tﬁylamdnéﬁl'ﬂy&talh@th&ltlﬁhaﬁé, ZthBAxanpl es of
groups represented by R2, R3 and R4 are as given above. Exanples of groups
r epr esént exkthylXethamde paropdboges, athiyl 2uwdtlasl Hdllenyhe2- chl ori ne, brom ne
or iodine. Chlorine and bromne are preferable. 25 Exanpl es of conpounds
usabl e ar endidwipropidrmrtiade 2 -ehbyl teld apphNupetorRig0i leg Briopeihid tellanyl -

1-chl oro-1 - phenyl et hane, 1-brono-I|-phenyl et hane, 2-chl oro-
propionitrile, 2-methyl-2-methyltellanyl-propionitrile, etc.

Preferable are (methyltellanyl-methyl)benzene, (1-methyltellanyl-
ethyl)benzene, (2-methyltellanyl-propyl)benzene, methyl 2-

10 methyltellanyl-2-methylpropionate, ethyl 2-methyltellanyl-2-
methylpropionate, 2-methyltellanylpropionitrile and 2-methyl-2-
methyltellanylpropionitrile.

The organotellurium compound represented by the formula (1)
can be prepared by reacting a compound of the formula (2), a

15 compound of the formula (3) and metallic tellurium.

Examples of compounds represented by the formula (2) are as

follows.

R* (2)
wherein R?, R® and R* are as defined above, and X is a halogen atom.
20 Examples of groups represented by R?’, R® and R' are as given
above.
Examples of groups represented by X can be a halogen atom
such as fluorine, chlorine, bromine or iodine. Chlorine and
bromine are preferable.

25 Examples of compounds usable are benzyl chloride, benzyl



2- phenyl propane, 2-bronp-2-phenyl propane, p-chlorobenzyl chlori de,

p- hydr oxybenzyl chloride, p-nethoxybenzyl chloride, p-am nobenz2gUANUJARY 2D,
p-ni trobenzyl chloride, p-cyanobenzyl chloride, p 5 nethyl carbonyl benzyl

chl ori de, phenyl carbonyl benzyl chloride, p- mnethoxycarbonyl benzyl chloride,
p- phenoxycar bonyl benzyl chlori de, p-su@fonylbenzyl chl ori de,
p-trifluoronethyl benzyl chloride, 1- chloro-1-(p-chlorophenyl)ethane,

1- brono- | - (p-chl or ophenyl ) et hane, 1-chloro-I-(p-hydroxyphenyl) et hane,

1-br omo- |- e gl OXVBRERH RN L SPL 5 e ChrpL osypieny Ly bane.

1- bronmo- | -{'p- "net hoxyphenyl oro- |- (‘p-"am nophény hane,

1- br ono- 1-, (307 ). €5 _vh- =] =L p-Ni HF t .
1 br oo |2 RABBSEREN = BbANE: phreigtepind SIIERbENF AR e

1- br ono- 1-p {Hyaa¥appensny lch1ekhase, p-methoxybenzyl chloride, p-aminobenzyl

1-chl oro-1|-(p-nethyl carbonyl phenyl ) et hane, 15

1- br ono- | -dji-ardidey| p ai bivpepbehyt) Ritiaee, plegdhabendyl( phloride, p-
phenyl car bonyl phenyl ) ethane, 1-brono-I|-(p-phenyl carbonyl phenyl)- ethane,

1- chl o5o- ImgghvieenbayrEvdrayy| phiowldet vhesyldativanmibengpl chloride, p-

met hoxycar bonyl phenyl ) et hane, 1-chloro-I|-(p-phenoxycarbonyl phenyl)- ethane,
1- br ono- | -Nerheryaaxheny hengyphehloyiden aRephenexyrdonylpengyl chloride,

sul f onyl phenyl) et hane, 1-bronD:I-(p-suLfonyIphenyI%Fthane, 1-

chl or o- 1- (H-SHiEPPYSPeRAth PRARERYE ) & Tl verppefylPepgyl chloride, 1-

2 br omo- 2 CHH 8 GBHEA BPEBRRES e b BEoS BT R BRUBRFIL) S5PaBne.
b o 54 RN SONEAR PR Siker 0 S5 22 EEEDBATARRI ropere
2- br ong- 2-d i, nepm&-ar.qaan@thoﬁfzpmh?i Pe enddy Niit HLRBRE Y] f r opane,
2- brono- 2-(p-nitrophenyl)- propane, 2Z-chloro-2-(p-cyanophenyl’) propane,
2- br ono- 2 hAXypheARE 238é, 9-chloro-1- (p-aminophenyl)ethane, 1-bromo-1-
(p-aminophenyl) ethane, 1l-chloro-1l-(p-nitrophenyl)ethane, l-bromo-1-
(p-nitrophenyl)ethane, l-chloro-1-(p-cyanophenyl)ethane, 1l-bromo-1-
(p-cyanophenyl) ethane, 1l-chloro-1-(p-methylcarbonylphenyl)ethane,
15 1-bromo-1- (p-methylcarbonylphenyl)ethane, l-chloro-1- (p-
phenylcarbonylphenyl)ethane, 1l-bromo-1- (p-phenylcarbonylphenyl) -
ethane, 1l-chloro-1- (p-methoxycarbonylphenyl)ethane, 1l-bromo-1- (p-
methoxycarbonylphenyl) ethane, 1l-chloro-1- (p-phenoxycarbonylphenyl) -
ethane, l-bromo-1- (p-phenoxycarbonylphenyl)ethane, 1-chloro-1- (p-
20 sulfonylphenyl) ethane, 1l-bromo-1-(p-sulfonylphenyl)ethane, 1-
chloro-1- (p-trifluoromethylphenyl)ethane, 1-bromo-1-(p-
trifluoromethylphenyl)ethane, 2-chloro-2- (p-chlorophenyl)propane,
2-bromo-2- (p-chlorophenyl)propane, 2-chloro-2- (p-hydroxyphenyl) -
propane, 2-bromo-2- (p-hydroxyphenyl)propane, 2-chloro-2-(p-
25 methoxyphenyl)propane, 2-bromo-2- (p-methoxyphenyl)propane, 2-
chloro-2- (p-aminophenyl)propane, 2-bromo-2- (p-aminophenyl)propane,
2-chloro-2- (p-nitrophenyl)propane, 2-bromo-2- (p-nitrophenyl) -

propane, 2-chloro-2- (p-cyanophenyl)propane, 2-bromo-2- (p-



cyanophenyl ) propane, 2-chl oro-2-(p-nethyl carbonyl phenyl ) propane, 2-

br ono- 2- ( p- et hyl car bonyl phenyl ) pr opane, 2-chl oro-2-(p- 23 JANUARY 2007
phenyl car bonyl phenyl ) pr opane, 2-brono-2-(p-phenyl carbonyl phenyl)- propane,
2- chl or o- 2- ( p- nethoxycarbonylphenyl)propane 2-brono-2-(p 5

met hoxycar bonyl phenyl ) propane, 2-chl oro-P-(p- phenoxycar bonyl phenyl)
propane, 2-brono-2-(p- phenoxycarbonyl phenyl) propane, 2-chloro-2-(p-

sul f onyl phenyl ) pr opane, 2-brono-2-(p-sul fonyl phenyl) propane, 2

102 B L AL 0 8 2R e 85 df1 ropane, -
(br omonet rwanmcal e Anlchagbh O AR LRYpL s bk br bt ggoet hyl) pyri i ne.
2- (2-chl oropropyl ) pyridine br onopr opyl ) pyri di ne,

2- chl or oetipnRat8rb&Bf IPHend1) PEOHIRE han@RbRo - ﬁmtﬂl)ﬂhe%yﬁbé%&gn%@ie%}@l} e,

met hyl 2-bronoet hanoate, 15 nmethyl 2-chl oro-2-nethyl propi onate, nethyl

2- br ono- 2-prepiahgl, pe oghsrat-2.- (pt iyt hckyvelalrbbagl hiestnat) @ropahy) 2-bromo-2- (p-
2- bronoet hanoate, ethyl 2-chloropropionate, ethyl 2-bronpethanoate, ethyl
2- chl 050~ 2we t#olxytpriopndipiteayl ephypare bRerbl@rethylmpr opi onate, 2

chl oroacetonitrile, 2-bronoacetonitrile, 2-chloropropionitrile, 2- 20
bronnprop|RhﬂmpﬂwpeerPXﬂﬂhﬁpwlQPhQﬂqﬁﬁ pﬂobt@ﬂ@t?11ﬁa 2- br ono- 2-

nethylproplonltrlle etc. Exappl es of conBounds represented by the formul a
(3) are ad eF‘GP‘VS@\EbOIMW’FnW( ‘50%1%&’ hOFa- 3 s(Bys def| ned above, Mis an

al kal i rretallfo lfaf_sl ewpearth %?P ffit rp g {f}o‘%’rs 1 V\,hen Mis an
al kali net®-opY-pPee ETPRIF s raﬂ"l?a "SR I YRRERY LR TIRANE  126r 2 when
Mis a CQBH%ro@59@§-égaf%ﬁgg%ﬁg£ﬁ§¥£%enyl)propane, 2-bromo-2- (p-

10 trifluoromethylphenyl)propane, 2- (chloromethyl)pyridine, 2-
(bromomethyl)pyridine, 2-(1-chloroethyl)pyridine, 2-(1-
bromoethyl)pyridine, 2-(2-chloropropyl)pyridine, 2-(2-
bromopropyl)pyridine, methyl 2-chloroethanoate, methyl 2-
bromoethanoate, methyl 2-chloropropionate, methyl 2-bromoethanoate,

15 methyl 2-chloro-2-methylpropionate, methyl 2-bromo-2-
methylpropionate, ethyl 2-chloroethanoate, ethyl 2-bromoethanoate,
ethyl 2-chloropropionate, ethyl 2-bromoethanoate, ethyl 2-chloro-2-
ethylpropionate, ethyl 2-bromo-2-ethylpropionate, 2-
chloroacetonitrile, 2-bromoacetonitrile, 2-chloropropionitrile, 2-

20 bromopropionitrile, 2-chloro-2-methylpropionitrile, 2-bromo-2-
methylpropionitrile, etc.

Examples of compounds represented by the formula (3) are as
follows.
M(R')m (3)

25 wherein R' is as defined above, M is an alkali metal, alkaline
earth metal or copper atom, and m is 1 when M is an alkali metal, m
is 2 when M is an alkaline earth metal, or m is 1 or 2 when M is a

copper atom.



10 Exanpl es of groups represented by R are as given above. Exanples of
netals represented by Mare lithium sodium potassium and | i kaJANWARY 2007
nmetal s, magnesium calciumand |ike alkaline earth nmetals, and copper.
Lithiumis desirable. 5 Exanples of conpounds usable are nethyllithium
ethyllithium n-butyllithium etc. Next,'% detailed description will be
given of the process for preparing the conpound. Metallic telluriumis
suspended in a solvent. Exanples of 10 solvents usable are

di met hyl f or mam , tetrahydrofuran (T and |ike pol ar_.sol vents,
tol uene, xyl enedﬁgxna%BF{:%eo%r rr?a"&‘%éc rggf(\a/%%?é‘%ﬁggxgnearaenaslg e 35S ¢

hydrocarbons.  diglth ot DE fer AN rLbEES GG By 8 £z TSP SLELGR! & The

anount of sol vent sed, whi IS suita adj ust e 0 10 m,

preferabl )éthaIs%i&ﬁ_ Sndrl1iRen1 868N Rt dTRE ahbdfed Ald UchYBLuf HRIMPAQRRd (3) is
slowy added dropwi se to the suspension, foll owed by stirring. The reaction

time diffeqskading t&eth eralalen ah@nApRirUr eLidibdupr essdéeimibtlel.s usually 5
mnutes to 24 hours, preferably 10 mnutes to 2 hours. The reaction
tenperature i s Ramlef€ ¢H SHipSundsehsakild yreSmEthyl UiGEhTumpor e preferably
room tenperature. The reaction is conducted usually under atnospheric
pressure, dutylidyhbencondudyédibhiumcredgsed pressure or in a vacuum Next,
a conpound (2) is added _to the reaction mxture, 25 followed by stirring.
The reaction tifexdi f feflgtakad deecrirkiqroiilichpesitaly €fatlepPeReRF® and is
usually 5 mnutes to 24 hours, referably 10 mnutes to 2 hours. The

reacti on teEp&EPAFLRY sthe f@méo‘t“gdSO' C, preferably 15'Cto 40'C, nore

preferably FO0Myetallic tellurium is suspended in a solvent. Examples of

10 solvents usable are dimethylformamide (DMF), tetrahydrofuran (THF)
and like polar solvents, toluene, xylene and like aromatic
solvents, hexane and like aliphatic hydrocarbons, dialkyl ethers
and like ethers, etc. THF is preferable. The amount of solvent to
be used, which is suitably adjusted, is 5 to 10 ml, preferably 7 to

15 8 ml, per gram of metallic tellurium.

A compound (3; is slowly added dropwise to the suspension,
followed by stirring. The reaction time differs with the reaction
temperature and pressure and is usually 5 minutes to 24 hours,
preferably 10 minutes to 2 hours. The reaction temperature is -

20 20°C to 80°C, preferably 15°C to 40°C, more preferably room
temperature. The reaction is conducted usually under atmospheric
pressure, but may be conducted at increased pressure or in a
vacuum.

Next, a compound (2) is added to the reaction mixture,

25 followed by stirring. The reaction time differs with the reaction
temperature and pressure and is usually 5 minutes to 24 hours,
preferably 10 minutes to 2 hours. The reaction temperature is -

20°C to 80°C, preferably 15°C to 40°C, more preferably room



23 JANUARY 2007 11 tenperature. The reaction is conducted usually under

at nospheric pressure, but may be conducted at increased pressas ANUARI2Q07
vacuum The proportions of the conpound (2) and conpound (3) to 5 netallic

telluriumare 0.5 to 1.5 nole of the conpound (2) and 0.5 to 1.5 noles of

t he conpound (3), preferably 0.8 to 1.2 |l es of the conmpound (2) and 0.8

to 1.2 nole of the conmpound (3), per nole of netallic tellurium After the
conpl etion of the reaction, the solvent is 10 concentrated, and the desired

compound |8 aoated SRMcPUELLI 6o 1:ALbRAYAIL ey IR DO 6L, RUELLLARE on car

be determ ne swt ependin € conpoun cuum-di 1'on or

recrystal |izatd9B bt Wb@ycsﬁ@&@a@& beeégéfa W esagieab: bl wreri zation

initiator of the invention 15 is a compound represented by the formula (4).
R2 R4 TedRhruu®3 (4) wherein R2 to R4 are as defined above, and R5 is Cl1-CB
al kyl, aryl, substituted aryl or aromatic heterocyclic group. Exanples of
al kyl groups r epras@tbpdrbyorfb ctamhbecdnppousd@d 2aSan@ Ccdnpouakikyb) gt®Ups
represented by R and given above. Exanples of aryl groups, substituted aryl
gr oups 5andnetaldiet tel hetiewoeyel 0 ¢S groups wvahe bef tthe sampoasdt tsand 0.5
represented by R and exenplified above. Exanples of |iving radical

pol yneri zatd dn 5 peleatef Fhescrepewrkn3dd Byeferalilor PuBate4} . aimples of

(phenyl t el I anyl met hX 2benzene
he ‘compoun 2) and 8 to 1.2 mole of the compound (3), per mole

of metallic tellurium.
After the completion of the reaction, the solvent is
10 concentrated, and the desired compound is isolated and purified.
Although the method of purification can be determined suitably
depending on the compound, vacuum distillation or recrystallization
is usually preferable.
The living radical polymerization initiator of the invention

15 is a compound represented by the formula (4).
RZ
4 R
R Te
R? (4)
wherein R’ to R* are as defined above, and R® is C,-C, alkyl, aryl,
substituted aryl or aromatic heterocyclic group.
Examples of alkyl groups represented by R® can be the same as
20 the alkyl groups represented by R' and given above.

Examples of aryl groups, substituted aryl groups and
aromatic heterocyclic groups can be the same as those represented
by R* and exemplified above.

Examples of living radical polymerization initiators

25 represented by the formula (4) are (phenyltellanyl-methyl)benzene,



23 JANUARY 2007 12 (1-phenyltellanyl-ethyl)benzene,

(2- phenyl el I anyl - propyl ) benzene, etc. in addition to the conpeusANUARY 2007
represented by the fornula (1) and exenplified above. The |iving radical

pol ymeri zation initiator represented by 5 the fornula (4) can be prepared by
the same process as the conpound of thel4ornmula (1) with the exception of
using a conpound represented by the fornula (7) in place of the conpound
represented by the formula (3) MR5)m (7) 10 wherein R5, Mand m are as

defined ab EX f d 7 I h [ 1it.hi -

Gel i, 2O e YN Gl (SRR (S BRLS RUSRIE AL B,
ddi ti t h 3 P i5t.hi I h i nyl
R I S e T

i nsof ar as,{hexBRpPIEfeLaBole. subj ected to radical polynerization. Exanples
of vinyl nmononers usable are nethyl (nmeth)acrylate, ethyl (nmeth)acrylate,
propyl (et h)acrpeat @vindWadi calpbl pifid il Rlt@ on0Ch ¥t i Rt Rppeeyddes pyauryl
(meth)acrylate 20 and like (nmeth)acrylic acid esters, cycl ohexyl

(et h) acr What €pormukd hig)c yahobexytedareidhpactlyé adaime ipsobessyds (tiet bpapsyhdt e,
cycl ododecyl (neth)acrylate and |i ke cycl oal kyl -contai ni ng unsaturated
mononer s, qfvehk) fermuliaxc @di witheths exgepdiof urfarisingagi dempduacdoni ¢ aci d,
citraconic acid, crontonic acid, naleic 25 anhydride and |ike

car boxyl - ceamrgsarERA Uns dher feEuondeds, phaee of the compound represented

di met hyl am nopropyl (net h)acryl am de, N, N\

di net hyl arﬁyndig‘?hg?’( % égryl ami de, 2-(di met hyl ani no) et hyl

M(R’)m (7)
10 wherein R’, M and m are as defined above.
Examples of compounds (7) usable are phenyllithium, p-

chlorophenyllitHium, p-methoxyphenyllithium, plnitrophenyllithium,

etc. in addition to the compounds (3). Phenyllithium is
preferable.
15 The vinyl monomer to be used in the present invention is not

particularly limited insofar as the monomer can be subjected to
radical polymerization. Examples of vinyl monomers usable are
methyl (meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate,
butyl (meth)acrylate, octyl (meth)acrylate, lauryl (meth)acrylate
20 and like (meth)acrylic acid esters, cyclohexyl (meth)acrylate,
methylcyclohexyl (meth)acrylate, isobornyl (meth)acrylate,
cyclododecyl (meth)acrylate and like cycloalkyl-containing
unsaturated monomers, (meth)acrylic acid, maleic acid, fumaric
acid, itaconic acid, citraconic acid, crontonic acid, maleic
25 anhydride and like carboxyl-containing unsaturated monomers, N,N-
dimethylaminopropyl (meth)acrylamide, N,N-
dimethylaminoethyl (meth)acrylamide, 2-(dimethylamino)ethyl

(meth)acrylate, N,N-dimethylaminopropyl (meth)acrylate and like



(meth)acrylate, N, N-di methylam nopropyl (nmeth)acrylate and |ike 23 JANUARY
2007 13 unsaturated nononers containing a tertiary am ne, N 22hyANWARY 3007
acryl oyl oxypropyl -N, N, N-tri net hyl anmoni um chl oride, N -

met hacryl oyl am noet hyl -N, N, N-di net hyl benzyl anmoni um chl oride and |[|ike
unsat urat ed nononers contai ni ng quat erna ? ammoni um base, 5 gl yci dyl
(meth)acrylate and |i ke epoxy-containing unsaturated nononers, styrene,
Cti-methyl styrene, 4-nethylstyrene, 2- nethyl styrene, 3-nethylstyrene,

4- et hoxy S|yl -G08a ea M%M%”%EHE%%%H&%E tg?tfﬂfra%ﬁ%r €2 -@%&Jﬁx?fﬁsit yrene,

2,4- dichlorostyrene, 1-vinylnapl rvin benzehe,_p
styr enesul { o016, A6k Pcé‘%}ginlN@HfﬂLtriﬁéﬁlylﬁﬂfn&nimr&ﬁfox(iﬁgg'N'm salt or

pot assi um salt, “etc. I ke aromati ¢ unsaturated nononers, 2-

vi nyl t hi ophéngcri 81 dd nozttiyIy Py N Ol ithedRe1 bekey 1areRhd hAt €81 o A0 BAS
containing a heterocyclic ring, Nvinylformal dehyde, N vinylacetam de and
i ke vinyl piRed@nsatuheteaheonbmeets esntalindageqea idrmid hikén Dem Magfd, ns, vi nyl
acet ate, hydroxyethyl methacrylate, acrylonitrile, acrylam de,

N, N- di Bet hgdwcdyllatingeh) adnnlatehind i dike epbry - prefadmdbbeunsatyrdtiedse ar e
(meth)acrylic acid ester nononers, unsaturated nononers containing a
tertiary amnemerstyseyreene)( choredmylstyeens)| drmgshuhsit N ededi det hyl acryl am de.
Exanpl es of preferable (net hgacrkll ic acid ester nononers_are rmethyl

(et hy acr It 1 SEYRGRe( mbTIRMRE ! §HEE e proBFFRPRETHPEERYl Ate  and butyl
(oL ) 21 B SR o4 LRt Y (B Bty 9 5 and but
tertiary afi 8 .3b§:Medid! TRty A AaskALLEmes ) ARAYATLAE, agd 2-
10 styrenesulfonic acid or an alkali metal salt thereof (sodium salt
or potassium salt, etc.) and like aromatic unsaturated monomers, 2-
vinylthiophene, N-methyl-2-vinylpyrrole and like unsaturated
monomers containing a heterocyclic ring, N-vinylformaldehyde, N-
vinylacetamide and like vinylamides, 1-hexane, 1l-octene, 1-decene
15 and like (& -olefins, vinyl acetate, hydroxyethyl methacrylate,
acrylonitrile, acrylamide, N,N-dimethylacrylamide, vinyl chloride,
etc.

Preferable among these are (meth)acrylic acid ester

monomers, unsaturated monomers containing a tertiary amine, styrene
20 monomers, acrylamide and N,N-dimethylacrylamide.

Examples of preferable (meth)acrylic acid ester monomers are
methyl (meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate
and butyl (meth)acrylate. Especially preferable are methyl
(meth)acrylate and butyl (meth)acrylate.

25 Examples of preferable unsaturated monomers containing a
tertiary amine are N,N-dimethylaminoethyl (meth)acrylamide and 2-

(dimethylamino) ethyl (meth)acrylate.

Examples of preferable styrene monomers are styrene, &-



(di met hyl am no) ethyl (neth)acrylate. Exanples of preferable styrene
nmononmers are styrene, a 23 JANUARY 2007 14 net hyl styrene, o- na3 ANUARY 2003
p- met hyl st yrene, p-nmethoxystyrene, p-t-butylstyrene, p-n-butylstyrene

p-chl orostyrene, and p- styrenesulfonic acid or an alkali netal salt thereof
(sodiumsalt or potassiumsalt, etc.). bre preferable are styrene, p 5

nmet hoxysytrene and p-chl orostyrene. The term"(nmeth)acrylic acid" refers
collectively to "acrylic acid" and "nethacrylic acid.” Next, a detailed

d i pti AN i f i I . A vi |
Gescr! U1 Ol hee LS an G PLOGESS oL 08 PLARAL 0,2y 00lMRL Akl !
formila (4. L6 Kefk&CHIRp] £y RARL AL NG PiddhythBe R dnd her el repl aced

by an inert gas. The I nert as to bé used is, for exanple, nitrogen, argon,

hel i um or dthgenkblitforielRhabbe A &I1XEAONMANL N1t0GBBreHE t (LIBAM SaillRr €
preferable. Wiile the amobunts of the vinyl nononer and the living 15 radi cal

pol yrer i zadd @othBsiumtsl tiagebe) sumMbabdl preaffradtedard sacedapce with the
nol ecul ar wei ght or nol ecul ar weight distribution of the living radical
pol ynes t ondtthoggtptneats amsiupl Eylorostyréfe 00Theqtieval eteth) peeieiabdgid0 to
5,000 equivalents, of the vinyl nononmer is used per equivalent of the

i nitiator.refemsogghleivedyr bactawnvlis asohdlicaratl "methhervbisereddof’ sol vent,
a solvent may be used which is generally used for radical polynerization.
Exanpl es of sol Wéitts as@dtal lede dpapmEeion YRhénke R ven eﬁrrégﬁywwm de
(DMF), dinethyl sul foxide EDNBC», acetone, chloroform carbon

t et r achl ori%e PTEBET HI) & EPAYART ( THF), ethyl 25 acetate, etc. DVF is

preferred. VV“"%.%q%yﬁnﬁngméy aﬁglxef§vfﬂ% diical polymerization

10 initiator represented by the formula (4) are mixed together in a
container with the air therein replaced by an inert gas. The inert
gas to be used is, for example, nitrogen, argon, helium or the
like. Preferable are argon and nitrogen. Nitrogen is more
preferable. While the amounts of the vinyl monomer and the living

15 radical polymerization initiator may be suitably adjusted in
accordance with the molecular weight or molecular weight
distribution of the living radical polymer to be obtained, usually
5 to 10,000 equivalents, preferably 50 to 5,000 equivalents, of the
vinyl monomer is used per equivalent of the initiator. Although

20 the reaction is conducted in the absence of solvent, a solvent may
be used which is generally used for radical polymerization.
Examples of solvents usable are benzene, toluene, N,N-
dimethylformamide (DMF), dimethyl sulfoxide (DMSO), acetone,
chloroform, carbon tetrachloride, tetrahydrofuran (THF), ethyl

25 acetate, etc. DMF is preferred. While the amount of solvent to be
used may be adjusted suitably, 0.01 to 1 ml, preferably 0.05 to 0.5
ml of solvent is used per gram of vinyl monomer.

The mixture is then stirred. The reaction temperature and



used may be adjusted suitably, 0.01 to 1 m, preferably 0.05 to 0.5 m of
sol vent is used per gram of vinyl nononer. The m xture is then2sJANUARY 200i7e
reaction tenperature and 23 JANUARY 2007 15 the reaction tinme may be
adjusted suitably in accordance with the _nol ecul ar wei ght or nol ecul ar

wei ght distribution of the living radich? polymer to be obtained. The

m xture is stirred usually at 60 to 150'C for 5 to 100 hours, preferably at
80 to 120" C for 10 5 to 30 hours. The reaction is conducted usually under

al mospher | 6, Pssyes: Bl JIBYLRe. SRNAUG! 8 Bl foreased Bressye 0F LN a

vacuum After the conp 1on~o reacti on, sol'vent "lsed an

r emai ni ng R T \fefa\owc@ly@wm%o%wﬁb%&ohhsf 10, desiig
e desired pr I

pol ymer, or t oduct Ts I'solated by re- precipitation using a

sol vent wheysicait Be1PRdUe beSobfsHdd! eThe TS thi@RCEE O MBrddUk8ug Ay bt
treated by any nethod insofar as it causes no problemto the desired

product. Te dd Yb0Ycr fsk GRltoPRbY MBS ZAL iR rbhablRtar 8 ddhazpresest 1015
invention is adapted for excellent control of nolecular weights and

nol eculsar tweeidghhodist r Thet reast iondés venduatidd usaadly i wnder BheokpNeri:

radi cal polynmer to be obtained by the invention is adjustable in nolecular
wei ght accoretisiget cbuhanavedet condudyasl agndncheasarbwpresshrerearist @ | uri um
conmpound, and can be 500 to 20 1,000,000 in nunber average nol ecul ar wei ght.
The i nventY&#Y%s especially suitable for producing living radical polyners

havi ng a nunber_average nol ecul.ar ight of 1,000 to 50,000. The_ livjing
radi cal pol ymer A%%5e 66t &7 tl}f?nt%g %ﬁ?/errﬁaic&’loni sSEROFIIPREGUEY 25 t o

1.50 in th%?%%ﬁ%iX@%éﬂgoﬂ%h%ErgpgtgéHEJégDin a vacuum to take out the

10 desired polymer, or the desired product is isolated by re-
precipitation using a solvent wherein the product is insoluble.
The reaction mixture can be treated by any method insofar as it
causes no problem to the desired product.

The living radical polymerization initiator of the present

15 invention is adapted for excellent control of molecular weights and
molecular weight distributions under very mild conditions.

The living radical polymer to be obtained by the invention
is adjustable in molecular weight according to the reaction time
and the amount of organotellurium compound, and can be 500 to

20 1,000,000 in number average molecular weight. The invention is
especially suitable for producing living radical polymers having a
number average molecular weight of 1,000 to 50,000.

The living radical polymer to be obtained by the invention

is controlled to 1.05 to 1.50 in molecular weight distribution (PD

25 = Mw/Mn). The molecular weight distribution is controllable to a
narrower range of 1.05 to 1.30, a further narrower range of 1.05 to
1.20, a still narrower range of 1.05 to 1.15.

It has been found that the living radical polymer of the



25 = MV Mh) . The nol ecul ar weight distribution is controllable to a
narrower range of 1.05 to 1.30, a further narrower range of 1. @5JANUARY 2007 a

still narrower range of 1.05 to 1.15. It has been found that the |iving
radi cal polynmer of the 23 JANUARY 2007 16 present invention has a term nal
group which is an alkyl, aryl, substi t utted aryl, aromatic heterocyclic

group, or hydroxycarbonyl derived fromthe organotellurium conpound and a
growh termnal which is highly reactive tellurium Accordingly, the 5

organotel I urium conpound used for radical_polynerization kes it .easier to
convert tHe See;rprtﬁ nal - gr olp flg Bt K fanc F%ﬁ%lwr%rc up >t ﬁréngﬁ?yﬁl’t R&Y¢ase of

the 11V ngiAdieateROUWTEr 0Bhat e e BODUEN: 100, bl 8ilstboy

pol ynmeri zation. Ving radi ca ained’ acco

i nvention de5-itRAr ef &Gk &S 8RLEn8Se A RGO chhybitth BRar ad%faktrpcﬂmagiat i on
initiator (macroinitiator). Stated nore specifically, the use of the macro

living ragiical ipohydmr Zahteivé Nidlilakeumof aAdderaivent, amemakes it possible
to produce, for exanple, A-B diblock copolyners such as styrene- butyl

acryl ase, dAgBnAteliltionk coapolydrerseds ol asdtdal epeyhdtrytatlion makes it
acrylate-styrene and A-B-C tribl ock copolymers such as styrene- butyl

acryl at e- rstshiglr hetd¢erovreptatbe Témminad growd bin aiihert fundiei orfedcgrphat thdre
initiator of the present invention is capable of controlling various types
of vinyl righéhersaaRdrh ke Rhighty radigatli pelymay gbtammeskikyt soavenhéorgbwt h
term nal of, the liyjng 20 _radi cal polymer ta he obtgj ned with use of, the
initiator .11VBP8cRa%’cﬁ?g‘1 PREYEEELFR B hr othfe &d VBP9t AR Yfc #9L ¥BeF Pipfgrined

ggls)(;;ris:)ed abc%lo?:\é/ili'lg ggtt%iel 'in\|7£erl§€i<§nhelsprtggggl.soz.teorusgiﬂ(ejugis ng Ir'gahceroI Il\]l.{/:LDIQQ' radi cal
10 radical polymerization initiator (macroinitiator).

Stated more specifically, the use of the macro living
radical polymerization initiator of the invention makes it possible
to produce, for example, A-B diblock copolymers such as styrene-
butyl acrylate, A-B-A triblock copolymers such as styrene-butyl

" 15 acrylate-styrene and A-B-C triblock copolymers such as styrene-
butyl acrylate-methyl methacrylate. This is attributable to the
fact that the initiator of the present invention is capable of
controlling various types of vinyl monomers and that highly
reactive tellurium exists at the growth terminal of the living

20 radical polymer to be obtained with use of the initiator.

Block copolymers can be produced by the processes to be
described below in detail.

Like the process for producing the living radical polymer
described above, A-B diblock copolymers such as styrene-butyl

25 acrylate copolymer are produced by mixing together styrene and a
living radical polymerization initiator of the invention

represented by the formula (4) to obtain polystyrene first and

subsequently mixing butyl acrylate with the polymer to obtain



descri bed above, A-B diblock copolyners such as styrene-butyl 25 acrylate
copol yner are produced by m xing together styrene and a |ivi ng3sANWARY 2007
pol ynmeri zation initiator of the invention represented by the formula (4) to
obtai n polystyrene first and subsequentl%/ m xi ng butyl acrylate with the
pol ymer to obtain 23 JANUARY 2007 17 st¥yfene-butyl acrylate copol yner.
A-B-A triblock copolyners or A-B-C triblock copolyners are produced by
preparing an A-B di bl ock copol yner by the above process and thereafter

m xing a vinyl. _no V] oner (C) with 5 the copolyner to

obtain thesﬁ%egggg‘gg%pao rlrgl%? E%%ihﬁﬁgék prepared may be subjected as it is

to the subsequepnt; ne J t nex r | etion of
quells heREL ALY %09599%&& J},efz&-ﬁ-&, 9%9&1%5k0c058g;§19ﬁ93 &

the first reaction nay be foll owed by purification and then

subsequent, IRRCEHOByY I REALE 46 i bRbER KeopdI§mir0BY el QlnpvRr p10cEap be
i sol ated by the usual nmethod. BEST MODE OF RRYI NG THE | NVENTI ON The

present i mnmntthepesftdr haxdagcs ibirtyibabavsmen @Ot @d vihih méehreneg ¥oOth
Exanples, but is not limted thereto in any way. In 15 Exanpl es and

Conpar at i vtheExappleser proopbtaimstiverteritiéoek neomwd vier .t he fol | ow ng net hods.
(1) ldentification of organotellurium conpounds and living radical polyners
The organot el | urBagh bbapowrnerazedi danthd isadpigased amh itthds 20 tksults of
"HNVR, 2H-NVMR, 13C-NWR IR and M5 anal yses. The nol ecul ar wei ght and

nol ecul ar SHIS§REERF st93B5dPPoRC RTIHES Fgf-n@e"tr sk povl e capeletier e?hi ned

with reference.to_the mul ecul ar i.ght of a pol.ystyrene standard sanpl e
usi ng GPCtﬁﬁéﬁlﬁanﬁﬁﬁqQﬁ?n may be‘%%fioweg by urlficgtlon anéit en by the
subsequent reaction to obtain the next block. The block copolymer

10 can be isolated by the usual method.

BEST MODE OF CARRYING OUT THE INVENTION
The present invention will be described below in detail with
reference to Examples, but is not limited thereto in any way. In
15 Examples and Comparative Examples, properties were determined by
the following methods.
(1) Identification of organotellurium compounds and living
radical polymers
The organotellurium compound was identified based on the
20 results of 'H-NMR, ’H-NMR, C-NMR, IR and MS analyses. The
molecular weight and molecular weight distribution of the living
radical polymer were determined with reference to the molecular
weight of a polystyrene standard sample using GPC (gel permeation
chromatography). The measuring instruments used are as follows.
25 'H-NMR : Varian Gemini 2000 (300MHz for ‘H), JEOL JNM-A400 (400MHz
for ‘H)
’H-NMR : JEOL JNM-A400

BC.NMR : Varian Gemini 2000, JEOL JNM-A400



chromat ography) . The nmeasuring instrunents used are as follows. 25 '"H NWR :
Varian Gemini 2000 (300MHz for 'H), JEOL JNM A400 (400MHz f or 23 #NIARY\RAQT7:
JEOL JNM A400 13C-NWR : Varian Gem ni 2000, JEOL JNM A400 23 JANUARY 2007
18 IR : Shimadzu FTI R 8200(cm ) MS(HRMS, FAB-MS) : JEOL JMS-300 nol ecul ar
wei ght and nol ecul ar wei ght distributi oni liquid chromatography Shinmadzu
LC- 10 (colum : Shodex X-804L + K-805L, 5 polystyrene standard : TOSOH TSK
St andard) Preparation Exanple 1 Preparation of

1-(l-bro hyl e €onmpound (2) for wuse in Exanple 21
4- Chl or oace opﬁ}élrllﬁ?\(g CF @56%‘6{ rr)rml es) was dissolved in 10 100 m of

met hanol , ﬁg\@@ssobmjm aof J§o§7ﬂgg_(3]0§,0 mrol es) of sodium borohydride in
250 m of nethandl was S| owy added to the solution. The resulting solution

was stirraghid¢anarohéi gt HaaNhbESMErat weeght T@i ddrapueashi om fguslqur e was
added 1 N hydrochloric acid, and the organic |ayer was extracted with

di et hyl etdefomatbgrasiaidmhdyer L5 ovasotah ectsitbdexd kdsd£xl oversoznhydr ous
sodium sul fate, followed by concentration to obtain

1- (4- chl ormplvetyrpee hetroldairdH: NMPSIIBOSKVBizandd01) 1.48 (d, J=6.3 Hz, 3H),
4.88 (g, J=6.6 Hz, 1H), 7.31 (s, 4H)] in a nearly pure form To a sol ution
of the abcR/TeePGFéHE@E @ia(f@l@hﬂorophenyl Yethanol 20 in 100 m of diethyl
ether was slowy added a sol ution ofh13 5409 (50 nmol es) of phosphorus

t r I br Om de PheRe g lo ofi; L O D OMOE . ll.:‘_. RPEINZOI1E, [P d
over ni ght roomte e, ture.
us in mxXam

4-Chloroacetophenone (15.5 g, 100 mmoles) was dissolved in
10 100 ml of methanol, and a solution of 5.67 g (150 mmoles) of sodium
borohydride in 250 ml of methanol was slowly added to the solution.
The resulting solution was stirred overnight at room temperature.
To the reaction mixture was added 1 N hydrochloric acid, and the
organic layer was extracted with diethyl ether. The organic layer
15 was collected and dried over anhydrous sodium sulfate, followed by
concentration to obtain 1- (4-chlorophenyl)ethanol [‘H-NMR (300 MHz,
cDCl,) 1.48 (d, J=6.3 Hz, 3H), 4.88 (q, J=6.6 Hz, 1H), 7.31 (s,
4H)] in a nearly pure form.
To a solution of the above product 1-(4-chlorophenyl)ethanol
20 in 100 ml of diethyl ether was slowly added a solution of 13.5 g
(50 mmoles) of phosphorus tribromide in 50 ml of diethyl ether.
The resulting solution was stirred overnight at room temperature.
The reaction mixture was poured into ice water. Sodium
hydrogencarbonate was added to the resulting solution for
25 neutralization, and the organic layer was extracted with diethyl
ether. The organic layer was collected, washed with water, dried
over anhydrous sodium sulfate and concentrated in a vacuum, giving

9.00 g (41 mmoles, 82% in yield) of 1-(l1-bromoethyl)-4-



The reaction m xture was poured into ice water. Sodi um hydrogencarbonate was
added to the resulting solution for 25 neutralization, and the 20UgRUOARY l2e7er
was extracted with diethyl ether. The organic |ayer was collected, washed
with water, dried over anhydrous sodium sulfate and concentrated in a
vacuum giving 9.00 g (41 nmol es, 82% i 1T yield) of 1-(1-brompethyl)-4 23
JANUARY 2007 19 chl orobenzene ['H NVR (300 MHz, CDC13) 2.02(d, J=6.9HzZ,

3H), 5.1(q, J=6.9Hz, 1H), 7.26-7.40(m 4H)] in a nearly pure form
Preparatiq Pr t pPhes § i | si_Ly el.urige.(for use
in 5 Corrpéglrl?i%\ggh%%enpqu%@g%%@ﬁé' quantﬁt%%@mﬁo%éé £'ofj}}ré\e‘t g’l'lli((g'

tel lurium{py adyct 1ypf A@riche (br and 1nages Jaldy it (4, mesh)) was
suspended in 50 mM of THF, and 52.8 m of phenyllithium (product of Kanto
Chem cal gRparktfon B¥apdenane: Phenyllithium cycl ohexane-diethyl ether 10
solution) was slowy added to the suspension at roomtenperature (for 15

m nut es) . Phepdeacitdnonfnpké BYist dhri freet alskei €nt el | uri um
di sappeared conpletely (for 30 mnutes). To the reaction m xture was added
5. 98 g5(5%ampalretivefExanipiet byl silyl chloride at roomtenperature, followed

by stirring for 40 mnutes. 15 After the conpletion of reaction, the solvent
was concentrat edt ifn38 gvaRanfRtYr b0 ol a5y PAclekdHiist itelldnr byt Pryiduete. 798
g (24.5 mmoles, 49%.in yield) of yellow oil. 'H NVR anal ysis jndicated that
the produ@t RadripheRAans RePRyI YT ing (1) deeshd wae NEEReIsedMviEZ, S¢&DCt, )

0.522 (s gml_lD ’of7Tglg,5_a?ﬂcil'%%(.g] m%l_gf p%ie%élz _1iZh§1}n%({Bro%m:t gf Zlgaq{t% %ﬁgmgg;l 2H)

Co., Ltd., brand name: Phenyllithium, cyclohexane-diethyl ether

10 solution) was slowly added to the suspension at room temperature
(for 15 minutes). The reaction mixture was stirred until the
metallic tellurium disappeared completely (for 30 minutes). To the
reaction mixture was added 5.98 g (55 mmoles) of trimethylsilyl
chloride at room temperature, followed by stirring for 40 minutes.

15 After the completion of reaction, the solvent was concentrated in a
vacuum, followed by vacuum distillation to give 6.798 g (24.5
mmoles, 49% in yield) of yellow oil.

'H-NMR analysis indicated that the product was

phenyltrimethylsilyl telluride.

20 'H-NMR (300 MHz, CDCl,) 0.522 (s 9H), 7.095-7.144(m, 2H), 7.245-
7.312(m, 1H), 7.220-7.758 (m, 2H)
Preparation Example 3

Pr ration of 2-vin hiophene (vinyl monomer for use in Exam

23)

25 Potassium tert-butoxide (20.2 g, 180 mmoles) was suspended
in 200 ml of diethyl ether, and 64.3 g (180 mmoles) of
methyltriphenyl phosphonium bromide was added to the suspension.

The suspension, which was yellow, was refluxed for 1 hour. The



Preparati on Exanple 3 Preparation of 2-vinylthiophene (vinyl nonomer for use
in Exanple 2) 25 Potassiumtert-butoxide (20.2 g, 180 nmol es) 2adANGARYY2000ed
in 200 mM of diethyl ether, and 64.3 g (180 mmol es) of nethyltriphenyl
phosphoni um brom de was added to the susgensi on. The suspension, which was
yell ow, was refluxed for 1 hour. The 23 hNUARY 2007 20 nixture was cool ed
to roomtenperature, and 16.8 g (150 mmol es) of 2-thi ophene al dehyde
(stabilized with hydroqui none) was slowy added to the m xture at 0C (for
10 m nutes), | | d f.lux] [ r..The reacti conpl et ed
by additi o%lxoéu(}\ﬁatg élrg, c%;legog t8r gg%?ct% fgrll t\l]/vgéI ex Jr]gtL(:Gt'gdgwi( fib 3@%&1‘9%&(:8 ate

several tijm iogﬁgnetyfdéa{y%nkgtéwﬁrze%%hgﬁ,tﬁydd%i%hsﬂ £15 18Ry dr ous

sodium sulfate "and thereafter concentrated in a vacuum affording 4.31 g

(39.2 mmolgfed 26%h8 iahd: af ¢learrad ho AthNWMR)anabysbwed i Galredxt hgt
t he product was 2- 10 vinylthi ophene. -NWVR (300 WMHz, CDC1,) 5.41 (d,

J=11. 1Hz, £idd 1 hob¥(d Thé=tdadtinn whk) compBdfetd byl addiBionl @f7WaretH) the
6.94-7.00(m 2H), 7.24-7.20(m 1H) Preparation Exanple 4 15 Preparation of
N- net hyl - Zondamyjilcnjayet evysy iemy raoogb et hf ethus eadetatEx appéral @)inest, assdum
tert-butoxide (13.5 g, 120 mmmol es) was suspended in 200 m of diethyl

et her, andthe o¥ggniq2bayapiced)eetediasy Aripphevst anbiyéspndrsafhusy sl deteas
added to the suspension. The suspension, 20 which was yellow, was refl uxed
for 1 hourdhdrpdexerftee SRRSEREHR in a vacuum, affording 4.31 g (39.2

mmoles, 26% in yield) of clear oil.
'H-NMR analysis indicated that the product was 2-
10 vinylthiophene.
~-NMR (300 MHz, CDCl,) 5.41 (d, J=11.1Hz, 1H), 5.57(d, J=17.4Hz,
1H), 6.81(dd, J=17.3, 10.7Hz, 1H), 6.94-7.00(m, 2H), 7.24—7.20(m,>
1H)

Preparation Example 4

15 Preparation of N-methyl-2-vinylpyrrole (viny] monomer for use in
Example 26

Potassium tert-butoxide (13.5 g, 120 mmoles) was suspended in 200
ml of diethyl ether, and 42.9 g (120 mmoles) of methyltriphenyl
phosphonium bromide was added to the suspension. The suspension,

20 which was yellow, was refluxed for 1 hour. The mixture was cooled
to room temperature, and 10.9 g (100 mmoles) of 1-methyl-2-pyrrole
aldehyde was slowly added to the mixture at 0°C (for 10 minutes),
followed by refluxing for 1 hour. The reaction was completed by
addition of water, the organic layer was extracted with ethyl

25 acetate several times, and the organic layer collected was dried
over anhydrous sodium sulfate and thereafter concentrated in a
vacuum, affording 3.96 g (37.0 mmoles, 37% in yield) of <clear

oil.



to roomtenperature, and 10.9 g (100 mmol es) of 1-nethyl-2-pyrrole al dehyde
was slowy added to the m xture at OC (for 10 m nutes), foll oeedAKYARY 2007
refluxing for 1 hour. The reaction was conpleted by addition of water, the
organic layer was extracted with ethyl 25 acetate several times, and the
organi c layer collected was dried over %hhydrous sodluntsulfate and
thereafter concentrated in a vacuum affording 3.96 g (37.0 mmoles, 37%in
yield) of clear oil. 23 JANUARY 2007 21 i H NWR anal ysis indicated that the

product was 1-ngfhyl - inylpyrrole. 1HN 30 CDClB) ,
5.04(dd, J=11.3, hl%%lf-lza a\é XS gr.“i’?‘i%cﬁd Eﬁéiw @%%t “5‘%}’6’%1 (m lH)
6.37(dd, J"%ggp ? 31 8Hz, 6.52-6.66(m 2H) Preparatlon Exanpl e 5
Preparatlon & ﬁ } 2 trlbutylstannvlnethyl acrvlate (for use in Test
Exanpl e 2)iyTgyg nffdo“th” ehciL) 532 (0. %thm_k,%&(&a‘ %UM' 2-prapomeyhyl 10
acrylate in 22 of mefhanol’ was added 3. 50 g .3 mmol es) of sodlum
benzenesul§ igvalaa, aady the insxbUreaves neaseds frﬁ),l’ 1rHsf,I gxBnead f @r=31%, hours.
The solvent was distilled off in a vacuum and water and ethyl acetate were
added 0 theHzesilHuUe.6 . Hee 606§4mj C2H)ayer was separated of f, and the aqueous
| ayer was subjected to 15 extraction with ethyl acetate three tines. The
conbi ned ocrEiretidmyiyampde dashed with a sodi um chloride solution and dried
wi th anhydrous sodluntsulfate added thereto the drylnglégent was f||tered
of f, and th8rspaxatnon,es ¢ A-dxiby ' I : ,

purlfled b silica gel chronatography, g|V|ng 2 69 g
es Example

To a solution of 1.5 ml (10.9 mmoles) of ethyl-2-bromomethyl

10 acrylate in 22 ml of methanol was added 3.50 g (21.3 mmoles) of
sodium benzenesulfinate, and the mixture was heated for refluxing
for 11 hours. The solvent was distilled off in a vacuum, and water
and ethyl acetate were added to the residue. The organic layer
was separated off, and the aqueous layer was subjected to

15 extraction with ethyl acetate three times. The combined organic
layer was washed with a sodium chloride solution and dried with
anhydrous sodium sulfate added thereto, the drying agent was
filtered off, and the solvent was distilled off. The crude product
obtained was purified by silica gel chromatography, giving 2.69 g

20 of methyl-2-benzenesolfonylmethyl acrylate in a yield of 97%.

A solution of the methyl-2-benzenesulfonylmethyl acrylate
(1.29 g, 5.1 mmoles) obtained. 2.75 ml (10.2 mmoles) of tributyltin
hydride and 33.4 mg (0.20 mmole) of azobisbutyronitrile (AIBN) in
2.6 ml of benzene was refluxed with heating for 1 hour. The

25 solvent was distilled off, and the resulting product was purified
by silica gel chromatography, giving 1.34 g of ethyl-2-
tributylstannylmethyl acrylate in a yield of 65%.

Example 1



20 of nethyl - 2-benzenesol fonyl nethyl acrylate in a yield of 97% A sol ution
of the nmethyl -2-benzenesul fonyl methyl acrylate (1.29 g, 5.1 madPANYARY 2007
obtained. 2.75 m (10.2 mmoles) of tributyltin hydride and 33.4 nmg (0. 20
mol e) of azobisbutyronitrile (AIBN) in _2.6 m of benzene was refluxed with
heating for 1 hour. The 25 sol vent was d%tilled off, and the resulting
product was purified by silica gel chromatography, glving 1.34 g of

et hyl -2- tributyl stannyl methyl acrylate in a yield of 65% Exanple 1 23
JANUARY 2007 22 Breparatipn of Gl.reLhy] t&ld.anylpgihyl ) benzene A 6.38 g
quantity (5 as above) was

suspended in 50 s 86 JHEarid, 5358 ol 0 eMheth el lccthletydol d o

nmol es) of nethylllthlun1(pro of 5 Kanto em ca and nane

Methyl | it hiaw8 adi gboYd) GlaRebussOhddd am) svas1 sdoWrr, addedssiropw sa .be #he
suspension at room tenperature (for 10 mnutes) . The reaction m xture was

stirred unitdthytheth®t aldiueibe| |56 innwldiss apparnstdd1canpl ehelprdduet 36
mnutes) . To the reaction m xture was added 11 g (60 mmol es) of 10

(1- br ofpet¥aptpb€hemiea latCor. o 0btd enperaaduneme f Metthyddibiismi rdiatdpyfloprth@r
hours. After the conpletion of reaction, the solvent was concentrated in a
vacuum f cidlewdanbywasalemlyi added Aropise &P vidhe suspegsdn yadl [re@moi | (70%
inyield). IR M (HRV5), 1H NVWR and 13C -NWR anal yses indicated that 15
the pr oductte%aﬂr?reﬁr%ﬂ £8) pimytet-hyThe Sifashdon| REFleiie vem sFitsed, 1493,

égaiﬂé?z/f‘int1%53116(%‘%4&1&33286%@‘%%%3 1sagggaylﬂv%ognE&)et%Jz.y %rcgof or
minutes). To the reaction mixture was added 11 g (60 mmoles) of
10 (1-bromoethyl)benzene at room temperature, followed by stirring for
2 hours. After the completion of reaction, the solvent was
concentrated in a vacuum, followed by vacuum distillation to give
8.66 g of yellow o0il (70% in yield).
IR, MS (HRMS), 'H-NMR and “C—NMR analyses indicated that
15 the product was (l-methyltellanyl-ethyl)benzene.
IR(neat, cm’) 1599, 1493, 1451, 1375, 1219, 1140, 830, 760, 696,
5717
HRMS (EI)m/z: Calcd for CyH,,Te(M)’, 250.0001; Found 250.0001
'H-NMR (300 MHz, CDCl,) 1.78 (s, 3H, TeCH,), 1.90 (d, J=7.2Hz, 3H),
20 4.57 (g, J=7.2Hz, 1H, CHTe), 7.08-7.32 (m, 5H)
BC-NMR (75 MHz, CDCl,) -18.94, 18.30, 23.89, 126.17, 126.80,
128.30, 145.79
Example 2
Preparation of 1-chloro-4-(1-methyltellanyl-ethyl nzen
25 A 4.08 g quantity (32 mmoles) of metallic tellurium was suspended
in 50 ml of THF, and 42 ml (35 mmoles) of methyllithium (the same

as above) was slowly added dropwise to the suspension at 0°C (for

20 minutes). The reaction mixture was stirred until the metallic



1H NWVR (300 MHz, CDC13) 1.78 (s, 3H, TeCH3), 1.90 (d, J=7.2Hz, 3H), 20 4.57
(g, J=7.2Hz, 1H, CHTe), 7.08-7.32 (m 5H) 13C-NWR (75 MHz, CDC23JANUASRYZ007
18.30, 23.89, 126.17, 126.80, 128.30, 145.79 Exanple 2 Preparation of
1-chloro-4-(1-nmethyltellanvl -ethvl)benzepne 25 A 4.08 g quantity (32 nmol es)
of netallic telluriumwas suspended in £ m of THF, and 42 m (35 nmol es)
of nmethyllithium (the sane as above) was slowy added dropwi se to the
suspension at O C (for 20 minutes) . The reaction mxture was stirred untiI

the et al 1, 23 JANIEL 00T 2dul RLIY YR SERRSRRSd) Ol Shel vo(Lood0

m nut es) the reaction m xt 5 nmoles)

- (1- bromiptfidsl das Chiduohenzege {hindiines be £ APYRRpOELARIP! & 1) at

room tenperature, followed by stirring for 1.5 hours. After the 5

conpl et i onciforopafkéend, (dUtainelventpraraeneeNtatad ip at vasamwm  fol | owed
by vacuumdistillation to give 3.59 g (12.7 mmvles, 36%in yield) of brown
oi | . ' H NMRmareda'tCr&VRE cllaiwedeby i sidi rrdiegd fohat . 3 ouyrsoducitevashe
1-chloro-4-(1-nethyltel |l anyl - et hyl )benzene. 10 1H NMR (300 MHz, CDC1,),
1.81 ($, 3A4mpleChip},ofl BHrctdon)=-—theEHOlVvRHE, wds Sebrnagntiafe@Hm alkpcudm23 (s,
4H) 13C-NMR (100 MHz, CDC13) -18.80 (TeCH,), 17.18 (CH,), 23.81 (CH 128.08
(CH 20, fgldoyed(ly vaqgum f3stiblytdon 19434%e ()59 Exéﬂr%ié mgnolespr 8p%r 4 i on
of (1- Ehenyltellanyl ethvl)benzene The sane procedure as in Exanple 1 was
per f or med Ydald)t RE PR Ailon of using 53.0 m (1.06 M diethyl ether

sol ution, 55
'H-NMR and C—NMR analyses indicated that the product was

l-chloro-4-(1-methyltellanyl-ethyl)benzene.
10 ‘'H-NMR (300 MHz, CDCl,), 1.81 (s, 3H, TeCH,), 1.89 (d, J=6.6Hz, 3H),
4.54 (g, J=7.2Hz, 1H), 7.23 (s, 4H)
BC-NMR (100 MHz, CDCl,) -18.80 (TeCH,), 17.18 (CH,), 23.81 (CH),
128.08 (CH, 2C), 128.39 (CH, 2C), 131.15 (C), 144.45 (C)
Example 3
15 Preparation of (1-phenyltellanyl-ethyl)benzen
The same procedure as in Example 1 was performed with the
exception of using 53.0 ml (1.06 M diethyl ether solution, 55
mmoles) of phenyllithium (same as above) in place of methyllithium
to obtain 1.53 g (10% in yield) of yellow oil.
20 MS (HRMS) and 'H-NMR analyses indicated that the product was
(1-phenyltellanyl-ethyl)benzene.
HRMS (EI)m/z: Calcd for C,H,Te(M)’, 312.0158; Found 312.0164
'H-NMR (300 MHz, CDCl,) 1.97 (4, J=7.5Hz, 3H), 4.80(qg, J=7.2Hz, 1H,
CHTe), 7.00-7.71 {(m, 10H)
25 Example 4
Preparation of (methyltellanyl-methyl)benzene
The same procedure as in Example 1 was performed with the

exception of using 9.4 g (55 mmoles) of benzyl bromide in place of



mol es) of phenyllithium (same as above) in place of nethylli t hi um

obtain 1.53 g (10%in yield) of yellowoil. 20 M5 (HRVS) and WW&B&PQ‘%S
i ndi cated that the product was (1-phenyltellanyl-ethyl)benzene. HRVS
(El)mz: Calcd for Cl4H14Te(M', 312. 015£4: Found 312.0164 1H NWR (300 MHz,
CDC13) 1.97 (d, J=7.5Hz, 3H), 4.80(q, 2Hz, 1H, CHTe), 7.00-7.71 (m
10H) 25 Exanple 4 Preparation of (nmethyltell anvI - et hyl ) benzene The sane
procedure as in Exanple 1 was performed with the exception of using 9.4 g

(55 Mol es), %froﬁggéﬂ%lcgtﬂéh%ﬂ@ R Bb%%nof ?@M@J%Ry %&%Ed)%%%??w;fﬁmyl)

benzene to obtain 7 g (50%in yield) of yéllow oil

and 13C-NMRianal yses indicated that the product was (nethyltellanyl-nethyl)
benzene. 5 IR(neat, cnil) 1599, 1493, 1453, 1418, 1221, 1140, 1059, 1030,
847, 754, 696, MsOIHRIRNE, (‘EF MR zandCAleiMRoan&£BHldETa i) cat @85 H34 TheFound
235.9844 1H NWR (300 MHz, CDC13) 1.83 (s, 3H, TeCH3), 3.97 (s, 2H),

7. 10- 7. 32 producbHyad O(re3GyNVRL [ aiiNHmMe tBRCIBen <R .48, 37. 86, 125.81, 128. 29,
140. 89, 141.67 Exanple 5 Preparation of

et hyl - 3- ngiRiyleas. nee hy | 158191, ah P 3 gritfidonad &8 ThE2 Fand 18P ocklRi € 103 0i, n8&EXanpl e
1 was perfornmed with the exception of using 10.7 g (55 mol es) of

et hyl - 2- brictfe- P86but§t ate 15 in place of (1-bronpethyl) benzene to obtain

6.53 ¢ (51%' " EEFLAY . ANACELEE S he ()¢, 235.9845; Found 235.9844

'H-NMR (300 MHz, CDCl,) 1.83 (s, 3H, TeCH,), 3.97 (s, 2H), 7.10-7.32
(m, 5H)
10 YC-NMR (75MHz, CDCl,) -18.48, 37.86, 125.81, 128.29, 140.89, 141.67
Example 5
Preparation of ethyl-2-methyl-2-methyltellanyl-propionat

The same procedure as in Example 1 was performed with the

exception of using 10.7 g (55 mmoles) of ethyl-2-bromo-isobutyrate
15 in place of (l-bromoethyl)benzene to obtain 6.53 g (51% in yield)
of yellow oil.

IR, MS (HRMS), 'H-NMR and “C—NMR analyses indicated that
the product was ethyl-2-methyl-2-methyltellanyl-propionate.
IR(neat, cm’) 1700, 1466, 1385, 1269, 1146, 1111, 1028

20 HRMS (EI)m/z: Calcd for C,H,0,Te(M)’, 260.0056; Found 260.0053
'H-NMR (300 MHz, CDCl,) 1.27 (t, J=6.9Hz, 3H), 1.74 (s, 6H), 2.15
(s, 3H, TeCH,), 4.16 (q, J=7.2Hz, 2H)
BC.NMR (75MHz, CDCl,) -17.38, 13.89, 23.42, 27.93, 60.80, 176.75
Example 6

25 Preparation of 2-methyltellanylpropionitrile
A 6.38 g quantity (50 mmoles) of metallic tellurium was suspended
in 50 ml of THF, and 52.9 ml (55 mmoles) of methyllithium was

slowly added dropwise to the suspension at room temperature (for 10



IR, M5 (HRV5), 1H NMR and 13C -NMR anal yses indicated that the product was
et hyl - 2-net hyl - 2-net hyl tel | anyl - propi onate. [R(neat, cm1l) 17@8JANYERY 2007
1385, 1269, 1146, 1111, 1028 20 HRMS (El)m z: Calcd for C HL6Q2Te(M',

260. 0056; Found 260. 0053 1H NWR (300 MHz, CDC13) 1.27 (t, J=6.9Hz, 3H),
1.74 (s, 6H), 2.15 (s, 3H TeCH3), 4.16%2%q, J=7.2Hz, 2H) 13C NWR (75MHz,
CDC13) -17.38, 13.89, 23.42, 27.93, 60.80, 176.75 Exanple 6 25 Preparation
of 2-methyltellanylnrooionitrile A 6.38 g quantity (50 mmol es) of netallic

telluriumwas suspended_in. 50 m. of THF, and 52.9 . {55 mmul es) . of
oty 11T s = Sate Trdhnt ches P e Bt Phd TR R TM4¢

t enper at ur ?Jl(fu%ui'nodﬁ?;?]q%cél%t@eff ur7ete21 - MEBYUL 8§ )0y tAR) T € “t?xgor@ﬂaggvioen nas

stirred un the neta I um di sappeared conpletely

mnutes). oo WeaCid@H 8ToXGU(Ey Wab1addeds 8z Omgan(o%%gﬂ@ﬁ?@n@ at room

2-bronopropionitrile at room tenperature, followed by stirring for 2 hours.
After the GergfaltaikpnfeiflowedChy Ok idhiegS @by ent hovass .COREEdH frdleed in A
vacuum followed by vacuumdistillation to give 4.52 g (46%in yield) of
yel | ows0i | coriR e tVBn ( 6iRM®ac t'iba NMEhaa ngb 1'vEn+ Nivds analoesezratadi atedraichatlm, t he
product was 2-nethyltellanyl propionitrile. 10 Conparative Exanple 1

Pr epar at i ofpldfowedi piievaduyshdigkild iyl toeuhvevd 153 wet(Aghsit arield) of
Benzophenone (0.92 g, 5.0 nmles) was dissolved in 5.0 mMl of propionitrile,
and 1.39 ¥qiB.¥ Ribtes) of phenyltrimethylsilyl telluride (obtained in

Preparation Exanple 2) was slqwy added 15 dropwise to the solution at room
tenperature, fol Ry 5?R§$}¢rﬁ and “C—NMR analyses indicated that

the product was 2-methyltellanylpropionitrile.
10 Comparative Example 1
Pr ration of iphenyl -phenyltellanyl -methoxy) trimethylsilane

Benzophenone (0.92 g, 5.0 mmoles) was dissolved in 5.0 ml of
propionitrile, and 1.39 g (5.0 mmoles) of phenyltrimethylsilyl
telluride (obtained in Preparation Example 2) was slowly added

15 dropwise to the solution at room temperature, followed by stirring
for 12 hours. After the completion of reaction, a pink power
precipitate was filtered off, washed with cold hexane and then
dried in a vacuum to obtain 1.37 g of the above substance (60% in
yield). The filtrate was concentrated, and the solid residue was

20 recrystallized from propionitrile/hexane/ethyl acetate for
purification to obtain 0.63 g (29%) of a second product.

IR, MS (FAB-MS), 'H-NMR and “C—NMR analyses indicated that
the product was (diphenyl-phenyltellanyl-methoxy)trimethylsilane.
Melting point 65.3 - 66.4°C. |

25 IR(KBr) 1265(m), 1250(m), 1170(m), 1110(s), 1075(m), 870(s),
835(s), 750(m), 735(m), 720(m), 700(s), 690 (m)

'H-NMR (300 MHz, CDC1,)-0.02(s, 9H), 7.05-7.25(m, 13H), 7.81-7.84(m,

2H)



for 12 hours. After the conpletion of reaction, a pink power precipitate
was filtered off, washed wth cold hexane and then dried in a2¢JdANUARY 2007
obtain 1.37 g of the above substance (60%in vyield) . The filtrate was
concentrated, and the solid residue was 20 recrystallized from
proplonltrlIe/hexane/ethyl acetate for 9Purification to obtain 0.63 g (29%
of a second product. IR, M (FAB-MS), 'H- NMR and 13C - NMR anal yses i ndi cat ed
that the product was (di phenyl -phenyltellanyl -mnmethoxy)t ri met hyl si | ane

1075, p%?@s@@a@isf"ﬁ}sﬁ 1 Pt 004D 75 B0ofds. £edipny Hwke (300

MHz, CDC1, 02& H)1457g05- 7. 25(m 13H), 7.81-7.84(m 2H) 23 JANUARY
2007 26 1 ? 13) 2.3, 88.4, 108.0, 125.8, 126.4, 128.2, 129.4
131. 2, 137FA7B M.ls4$m§tfﬁl3 WEnk BRLb Ly 130 Rhopbanzy | abeghol) 1l = 255
(N@TePh) 5 Conparative Exanple 2 Preparation of

telluriumnethyltell urobenzoate A 6.38 g quantity (50 mmol es) of netallic
tellurium (the same as above) was suspended in 50 m of THF, and 48.0 m
(1.14 ¥ dieipayhtevdegxaspllet kon, 55 moles) of methyllithium (the sane as
10 above) was sIomAy added dropmnse to t he suspen5|on at room tenperature
(for 20 m nBrep plicete bk & dealte 7. 7 g (55 mmol es) of
benzoyl chloride at 0C, and the resultl ng mxture was stirred at room
tenperature for 236 -ABngit @Antiftied 50 Hamokesplodt Mekabiic dgdihshum t Hdesol vent
was concentrated in a vacuum 15 foll owed bY vacuun1d|st|IIat|on to glve
8.75 g of T8¢ 6§|a?qq9%|qas suspended in 50 ml of THF, and 48.0 ml (1

diethyl ether solution, 55 mmoles) of methyllithium (the same as

10 above) was slowly added dropwise to the suspension at room
temperature (for 20 minutes). To the reaction mixture was added
7.7 g (55 mmoles) of benzoyl chloride at 0°C, and the resulting
mixture was stirred at room temperature for 30 minutes. After the
completion of reaction, the solvent was concentrated in a vacuum,
15 followed by vacuum distillation to give 8.75 g of red oil (71% in
yield).
IR, MS (HRMS), 'H-NMR and “C—NMR analyses indicated that
the product was tellurium-methyltellurobenzoate.
IR (neat, cm™) 1660, 1580, 1447, 1200, 1169, 868, 762, 685, 666,
20 596
HRMS (EI)m/z : Calcd for C,H,OTe(M)', 249.9637 ; Found 249.9635
'H-NMR (300MHz, CDCl,) 2.25 (s, 3H, TeCH,), 7.41 (t, J=6.9Hz, 2H),
7.57 (¢, J=7.7Hz, 1H), 7.70-7.78 (m,2H)
C.NMR (75MHz, CDC1l,) -14.72, 126.63, 128.79, 133.59, 142.67,
25 195.64
Examples 7 to 13

Living radical polymerization of styrene

Prepared as listed in Table 1 in a glove box containing



yield). IR M5 (HRM5), 'H NVR and 13C -NWR anal yses indicated that the
product was telluriumnethyltellurobenzoate. IR (neat, cm1l) 1G50ANUAR2007
1447, 1200, 1169, 868, 762, 685, 666, 20 596 HRMS (El)mz : Calcd for
CO9H3OTe(M ', 249.9637 ; Found 249. 9635 1H- NVR (300MHz, CDC1,) 2.25 (s, 3H,
TeCH3), 7.41 (t, J=6.9Hz, 2H), 7.57 (t,2D=7.7Hz, 1H), 7.70-7.78 (m2H)
13C-NWR (75MHz, CDC1,) -14.72, 126.63, 128.79, 133. 59, 142.67, 25 195.64
Exanples 7 to 13 Li vi ng radi cal polymerization of styrene Prepared as |isted

Tabl 1 t 23 .JANUARY. 2007 27 t i |
of are vad ’Jatn’iﬂagf P8 BrRs FoRRE AR 74 T RBTE o6 EYRRBP BT a4 o ma 1oP18%

(- mehyt Leldanyorethy| Y Pspage cor eagned b FXaIe, oheploLh otediergact on

at 105C for ron o on Xture
vas di ssolyeotdlrioaem byfre‘;cct%ﬁrgé Of 48" ARdrt g @&Iztbt h30r¥as Adpen pYred into
250 m of ~met hanol whi ch being stirred. A polyner precipitate was
aspirated édqmpifdtlibhadf %a&ﬁdoﬂl’ | el tnfl x2Rkal Wad PldpIbveaeng. s bl 1 shows
the result obtained by GPC anal ysis. Table 1 10 styrene reaction tine yield
(equi val endhldrofotf) ard RlBe Exauplien wak0@héf PHurEAntolZ50 lxiargd e 8 200 20
87 18400 1.18

methanol which was being stirred. A polymer precipitate was

aspirated for filtration and dried to obtain a polystyrene. Table

1 shows the result obtained by GPC analysis.

Table 1
10
. sti{’relneilt reactlzl) time y:(.:)ld Mo PD
Example 7 100 18 96 9200 1.17
Example 8 200 20 87 18400 1.18
Example 9 300 23 85 25200 1.22
Example 10 400 27 78 29500 1.17
Example 11 500 27 78 35700 1.21
Example 12 800 27 80 52600 1.30
Example 13 1000 29 84 62600 1.37

Example 14
Styrene (1.04 g, 10 mmoles) and 30.9 mg (0.10 mmole) of the

(1-phenyltellanyl-ethyl)benzene prepared in Example 3 were mixed
15 together within a glove box containing nitrogen in place of air,

and reacted at 105°C for 17 hours. After the completion of

reaction, the mixture was dissolved in 5 ml of chloroform, and the

solution was then poured into 200 ml of methanol which was being

stirred. A polymer precipitate was aspirated for filtration and
20 dried, to obtain 0.9481 g (91% in yield) of a polystyrene. GPC

analysis revealed Mn 15900 and PD = 1.45.



Exanpl e 9 300 23 85 25200 1.22 Exanple 10 400 27 78 29500 1.17 Exanple 11
500 27 78 35700 1.21 Exanple 12 800 27 80 52600 1.30 Exanpl e 2313ANOARY 200734
62600 1.37 Exanple 14 Styrene (1.04 g, 10 mmles) and 30.9 ng (0.10 nmol e)
of the (1-phenyltellanyl-ethyl)benzene ?%epared in Exanple 3 were m xed 15
together within a glove box containing nftrogen in place of air, and
reacted at 105,C for 17 hours. After the conpletion of reaction, the m xture
was dissolved in 5 m of chloroform and the solution was then poured into
200 m of ok swhi ch was being stirred. A polymer precipitate was
aspirated for filtration and 20 dried, to obtain 0.9481 g (91%in yield) of

a pol ystyrene. redRal(ysos 4 eveahsdl d) 00320dnE0( 5 1 4mo1 P JANYRRY
2007 28 Exanple 15 Styrene (1.04 g, 10 nmoles) and 23.4 ng (0.10 mol e) of

the (nethphdwiiaeyhangt dthhensenteny enapaded nil@Empe e44 Wose Hiked
together within a glove box containing nitrogen in place of air, 5 and
react ed attdd¥BefrowitilBimaurglovAf bex ddmradompgetitrogein ineptddceomfE e, m xture
was dissolved in 5 nl of chloroform and the solution was then poured into
250 nl 5of amed rpagtedhathl0€ fekntf hxtunst e ftRmpéheneompiatcion P4t e was
aspirated for filtration and dried, to obtain 0.9273 % (89%in yield) of a
pol yst yr ereaqtpen1 0th ahiiuger Wt expauyedodn ariel P <hioygformey amgl &hee
Styrene (1.04 %, 10 mml es) and _25.8 (0,10 nnnlg) of the .
solution was then poured into 250 ml of methdnol which was being
stirred. A polymer precipitate was aspirated for filtration and
dried, to obtain 0.9273 g (89% in yield) of a polystyrene. GPC
10 analysis revealed Mn 9000 and PD = 1.46.
Example 16
Styrene (1.04 g, 10 mmoles) and 25.8 mg (0.10 mmole) of the
ethyl-2-methyl-2-methyltellanyl-propionate prepared in Example 5
were mixed together within a glove box containing nitrogen in place
15 of air, and reacted at 105°C for 20 hours. After the completion of
reaction, the mixture was dissolved in 5 ml of chloroform, and the
solution was then poured into 250 ml of methanol which was being
stirred. A polymer precipitate was aspirated for filtration and
dried, to obtain 0.9286 g (89% in yield) of a polystyrene. GPC
20 analysis revealed Mn 9000 and PD = 1.46.
Example 17
Styrene (1.04 g, 10 mmoles) and 19.7 mg (0.10 mmole) of the
2-methyltellanylpropionitrile prepared in Example 6 were mixed
together within a glove box containing nitrogen in place of air,
25 and reacted at 100°C for 11 hours. After the completion of
reaction, the mixture was dissolved in 5 ml of chloroform, and the

solution was then poured into 250 ml of hexane which was being

stirred. A polymer precipitate was aspirated for filtration and



et hyl - 2-nmet hyl - 2-nmet hyl tel | anyl - propi onate prepared in Exanple 5 were m xed
together within a glove box containing nifgogen in place 15 of 2aJANUARNI2007
reacted at 105C for 20 hours. After the conpletion of reaction, the mxture
was dissolved in 5 m of chloroform and the solution was then poured into
250 m of nethanol which was being stirred. A polyner precipitate was

aspirated for fil i and,, dri s 4 ! % Ln Weld) of a
pol ystyrened?’l C E%agagn%qysﬁéo%e%egéﬁed 1&98%%%116‘%%%%@:19%%%%4% Ex)aer;rgl e 17

Styrene (1..0419s:d0-40m188) vand: dé L0 p00-10 ol e) of the
2-methyl tellanyl propionitrile prepared in Exanple 6 were nixed together

W thin a glegygpbexigontaining nitrogen in place of air, 25 and reacted at
100C for 11 hours. After the conpletion of reaction, the m xture was

di ssol ved in 5 np-chlehborafemren(1and ¢ helo sabutspnands24 feemgpqar ed mrid0e)250
m of hexane which was being stirred. A polyner precipitate was aspirated
for filsratfonhandl 2netByl ANUARYy R20Xhy19bdniete dgrepabtedi hnlERQdmgl & A7 %eire
yield) of a polystyrene- GPC analysis revealed Mh 11000 and PD = 1.21.
Exanpl e 18mpx€ER| popsthereméthin 39 gj,ovE] barotesaignidi24i8raget Ol lamsd ©f 5
of the (1 -nethyltellianyl -ethyl) benzene prepared in Exanple 1 were m xed
t oget her wiathi naad gﬁ@Féeﬁoi‘tcb%Q & rfiorg i heegen PACHT akle gfompdietiogndf
reacted at 100'C for 17 hours. After the cor‘rPI etion of reac:g_i on, the

m xture wasearssdtveds ALEEHTe of2T M Seof 8Fth “amd thet SBLEFPorrvadthéhe

pour e, |1 8 350,11 o, TREhencl i Sl oS Del o 0 S At AR Bhpe o,
in yielg) %Ri?rgg!yhprb&ﬁEf”ﬁﬁ@H%B?taggcbas aspirated for filtration and
dried, to obtain 1.2244 g (88% in yield) of a poly-p-chlorostyrene. GPC
analysis revealed Mn 8890 and PD = 1.41.
Example 19
p-Methoxystyrene (1.18 g, 10 mmoles) and 24.8 mg (0.10
15 mmole) of the (l-metﬁyltellanyl-ethyl)benzene prepared in Example 1
were mixed together within a glove box containing nitrogen in place
of air, and reacted at 105°C for 13 hours. After the completion of
reaction, the mixture was dissolved in 5 ml of chlorcform, and the
solution was then poured into 250 ml of methanol which was being
20 stirred. A polymer precipitate was aspirated for filtration and
dried, to obtain 1.1018 g (93% in yield) of a poly-p-methoxystyrene. GPC
analysis revealed Mn 10600 and PD = 1.13.
Comparative Example 3
Styrene (1.04 g, 10 mmoles) and 46.0 mg (0.10 mmole) of the
25 (diphenyl-phenyltellanyl-methoxy) trimethylsilane prepared in
Comparative Example 1 were mixed together within a glove box

containing nitrogen in place of air, and reacted at 105°C for 16

hours. After the completion of reaction, the mixture was dissolved



anal ysis reveal ed vn 8800 and PD = 1.41. Exanple 19 p- Met hoxystyrene (1-18
g, 10 mmoles) and 24.8 ng (0.10 15 mmol e) of the (1 -nmethyltel l22dkNUARY 2007
benzene prepared in Exanple 1 were m xed together within a gl ove box
containing nitrogen in place of air, and reacted at 105' C for 13 hours.
After the conpletion of reaction, the m%ture was dissolved in 5 nl of
chloroform and the solution was then poured into 250 m of methanol which
was being 20 stirred. A polyner precipitate was aspirated for filtration and
dried, to qptai 1 % i N, vid.el . - R.et hoxyst yr ene

anal ysi s r%{\?gg}‘"gdéﬁ/h%]ﬁo 5%%%6 Jf}gd:d}%. %2318&%3'%%? :%\I}EEEQQ%%?% 3 t;?r':’gr?gl
(1.04 g, . : e) 0 i I

- phenyl t el arr@ﬁ%-grﬁr%% %%y#r?ﬁen?ﬁﬁﬁﬁlgﬁghbré‘pfgftégﬁ?ﬂzéréofﬂppg?gﬁévvéa%xanpl el
were nm xechdAGRLBAr £ L1 At YR VD Arie@PNESI UM niot 709ENy | (R 3ge of air,
and reacted at 105 ' C for 16 hours- After the conpletion of reaction, the

m xture wasieglidgselkvedpdldstANEARY 20@7anaDydit Tefeadéd ail @orfoor ahdapsl £ he
solution was then poured into 250 ml  of nethanol which was being stirred. A
pol ymeb prledopitate was aspirated for filtration and dried, to obtain
0.7875 g (76%in yield) of a polystyrene. GPC anal ysis reveal ed Wvn 50700
and PD = FompgFatfvapesamblee4Exanpl e 4 Styrene (1.04 g, 10 mol es) and 24.8
ng (0.10 nmole) of the telluriumnethyltellurobenzoate prepared in

Conpar ati ve Exari¥éede (br @.xdd magkeHerndi £Ai B B9 ¢ifd8 BBR1ebMGitkieng

1T ogen 0l 26810 8 A1 208t 280, 8L ARG ! Qb DO S £ AGEL 41

were mixed together within a glove box containing nitrogen in place

10 of air, and reacted at 105°C for 18 hours. After the completion of
reaction, the mixture was dissolved in 5 ml of chloroform, and the
solution was then poured into 250 ml of methanol which was being
stirred. A polymer precipitate was aspirated for filtration and
dried, to obtain 0.8660 g (83% in yield) of a polystyrene. GPC

15 analysis revealed Mn 25400 and PD = 1.58.
Example 20

Methyl acrylate stabilized with hydroquinone methyl ether

(MEHQ) (8.60 g, 10 mmoles) and 24.8 mg (0.10 mmole) of the (1-
methyltellanyl-ethyl)benzene prepared in Example 1 were mixed

20 together within a glove box containing nitrogen in place of air,
and reacted at 100°C for 24 hours. After the completion of
reaction, the mixture was dissolved in 5 ml of chloroform, and the
solution was then poured into 250 ml of hexane which was being
stirred. A polymer precipitate was aspirated for filtration and

25 dried, to obtain 7.40 g (86% in yield) of a polymethyl acrylate.
GPC analysis revealed Mn 8800 and PD = 1.12.
Example 21

Methyl acrylate (8.60 g, 10 mmoles) and 25.8 mg (0.10 mmole)



reaction, the mxture was dissolved in 5 m of chloroform and the solution
was then poured into 250 m of nethanol which was being stirresdJANUARY g002r
precipitate was aspirated for filtration and dried, to obtain 0.8660 g (83%
inyield) of a polystyrene. GPC 15 analysis revealed M 25400 and PD = 1. 58.
Exanpl e 20 Methyl acrylate stabilized with hydroqui none methyl ether (MEHQ
(8.60 g, 10 mmoles) and 24.8 ng (0.10 mmle) of the (1-

nmet hyl tel | anyl - et hyl ) benzene prepared in Exanple 1 were m xed 20 toget her

i t hi I b t ai ni it [ I f. ai d ted at
100 C for 4 HEuPEIYieA B FHE - LMpEtenT oY L ReRicBA t e REHASEELAE vias
di ssol ved gn, )0l Ov‘iexcé"m‘l&%ow%e%‘} ‘in'ighiﬁoé #}eﬂo% Wi E{;‘r? L RAYLed 1nto 250
m of hexane |c?| was being “stirred. pol ymer preci prtate Was aspi rated

for filtr %f%g@ﬂdig%l@éeegf SPr,Obérﬁ Redcf84 gaiﬁ %.Q)%'icnf)ﬁ‘eﬁp)h&lfrs@ pl-pé%ﬁet hyl
acrylate. GPC analysis revealed M 8300 and PD = 1.12. Exanple 21 Met hyl

acryl ate (€heéQofip1d€idAMfespadtfomS. theMikOudd wiDl@ksSBvdd\NJABYR209¢ 31 of
t he et hyl -2-net hyl -2-net hyl tel | anyl - propi onate prepared in Exanple 5 were

m xed BogeaiHieirofibihj naral gheveoboti @prkaai Bhéewy paidadoganci 25 Plrdc@foherbtie and
reacted at 100C for 24 hours. After the conpletion of reaction, the m xture
was di ssolwddghi wag eingf s5ichédr oRopolymend priecipdtate ormsnaspt bebepdiared into
250 m of hexane which was being stirred. A polyner precipitate was
aspi r at ed figitratienrand siwigfd &9 idtaingb6eb? & n(®*03Ingyigbd) iaf @i el d) of a
pol ynet hyl acrylate. GPC analysis reveal ed Mh 6400 and PD = 1.11. Exanple
22 polymethyl acrylate. 'GPC analysis revealed Mn 6400 and PD = 1.11.
Example 22
10 n-Butyl acrylate stabilized with MEHQ (1.28 g, 10 mmoles)
and 24.8 mg (0.10 mmole) of the (l-methyltellanyl-ethyl)benzene
prepared in Example 1 were mixed together within a glove box
containing nitrogen in place of air, and reacted at 100°C for 24
hours. After the completion of reaction, the mixture was dissolved
15 in 5 ml of chloroform, and the solution was then poured into 250 ml
of hexane which was being stirred. A polymer precipitate was
aspirated for filtration and dried, to obtain 1.15 g (89% in yield)
of a poly-n-butyl acrylate. GPC analysis revealed Mn 10300 and PD
= 1.13.
20 Example 23
N,N-dimethylacrylamide stabilized with MEHQ (0.99 g, 10
mmoles) and 24.8 mg (0.10 mmole) of the (1-methyltellanyl-
ethyl)benzene prepared in Example 1 were mixed together within a
glove box containing nitrogen in place of air, and reacted at 100°C
25 for 19 hours. After the completion of reaction, the mixture was
dissolved in 5 ml of chloroform, and the solution was then poured

into 250 ml of hexane which was being stirred. A polymer

precipitate was aspirated for filtration and dried, to obtain 0.92



10 n-Butyl acrylate stabilized with MEHQ (1.28 g, 10 nmoles) and 24.8 ny
(0.10 mmole) of the (1-nethyltellanyl-ethyl)benzene prepared 25 JANIRY 2007
were m xed together within a glove box containing nitrogen in place of air,
and reacted at 100C for 24 hours. After_the conpletion of reaction, the

m xture was dissolved 15 in 5 ml of chlotdform and the solution was then
poured into 250 mMl  of hexane which was being stirred. A polyner precipitate
was aspirated for filtration and dried, to obtain 1.15 g (89%in yield) of

a poly-n-butyl acryl ate., GRC_anal ysis; reveal ed vh 10300 a PD = 1,13. 20

a2 NoRRE Rt TSI B0t ankaby ol A EP a Ty R 0,96 418 ol os)

and 24.8 (0,19 ﬁgﬂj{@@ooo%ngh%(;-lrmztshyl tel l anyl - ethyl)benzene prepared in
m xe

Exanpl e 1 were ogether within'a glove box containing nitrogen in
place of aifampagdojeacted at 100C 25 for 19 hours. After the conpletion of
reaction, the mxture was dissolved in 5 nm of chloroform and the solution

was then poured 2-i(Difie2hPl 4Rin) chBxangcmliatle wasb DR @ stiithr @8Ho A polsyner
precipitate was aspirated for filtration and dried, to obtain 0.92 23
JANUARY 20,7 103Rmgl é9)3%ridn 2¢i. 8l g OF. 1@ pab¥eN, ¢ diheet(hyhachyl tamldayl GPC
anal ysis revealed M1 10600 and PD = 1.26. Exanple 24 2-(Di net hyl am no) et hyl
acryl at e sttdivil) berzieng tdrepBreR (in Fxarplg, 11eereslisspluad 22, 18 miy of ODMB

mol e) of the gll- met hyl tel l anyl - ethyl)benzene prepared in Exanple 1 were

di ssol ved ang thei sefutpgm wafdreaeredbiaft t8A Gakon heyratvidoe foglosehours

within a glove box containing njtraqgen inglace gf air. After the
COﬁpIGti(ﬁLQﬁ containing nitrogén in place of air. After the completion of

reaction, the solvent was removed by distillation under reduced
10 pressure to obtain 11.583 g (81% in yield) of a poly-2-
(dimethylamino) ethyl acrylate. GPC analysis revealed Mn 12000 and
PD = 1.23.
Example 25
2-Vinylthiophene obtained in Preparation Example 3 (1.10 g,
15 10 mmoles) and 24.8 mg (0.10 mmole) of the (l-methyltellanyl-
ethyl)benzene prepared in Example 1 were mixed together within a
glove box containing nitrogen in place of air, and reacted at 100°C
for 15 hours. After the completion of reaction, the mixture was
dissolved in 5 ml of chloroform, and the solution was then poured
20 into 250 ml of hexane which was being stirred. A polymer
precipitate was aspirated for filtration and dried, to obtain 1.08
g (97% in yield) of a poly-2-vinylthiophene. GPC analysis revealed
Mn 9500 and PD = 1.25.
Example 26
25 2-Vinylthiophene (same as above) (1.10 g, 10 mmoles) and
25.8 mg (0.10 mmole) of the ethyl-2-methyl-2-methyltellanyl-
propionate prepared in Example 5 were mixed together within a glove

box containing nitrogen in place of air, and reacted at 100°C for



reaction, the solvent was renoved by distillation under reduced 10 pressure
to obtain 11.583 g (81%in yield) of a poly-2 (dinmethylam no) ee8HANUARY 2007
acrylate. GPC anal ysis reveal ed Mh 12000 and PD = 1.23. Exanple 25

2- Vi nyl t hi ophene obtained in Preparatio :fxanple 3 (1.10 g, 15 10 nmol es)
and 24.8 ng (0.10 mmol e) of the (1-neth31 el I anyl - ethyl)benzene prepared in
Exanple 1 were m xed together within a glove box containing nitrogen in

pl ace of air, and reacted at 100C for 15 hours After the conpl etion of

reaction, t5hq1 g%t urAeEt\é@ZSBgl o?x‘nﬂl\é%%h”o?mﬁ « ﬁhl erﬁ’ﬂg @ng ghe sol ution

was then poure 0 into of hexane e|ng stirre A pol yner

preci pi t atf JaR3 vagpis as &l foer cméltc;@ﬂnpnaﬁadu@é Iﬂ,uttlenwa@ﬂhe}l Surda(97%
in yield) of a poly-2-vinylthiophene. GPC analysis reveal ed N 9500 and PD

= 1.25. BEx@aip e586m25%2-nédxaynkt Ghofihens beang asimk@e)a (doilmes, 10 nmmol es)
and 25.8 ng (0.10 mmole) of the ethyl-2-nethyl-2-nethyltellanyl- propionate
prepared ipreoipiphte varraspiraeed togetflietratidn rargl girded, twobradhalndag
nitrogen in place of air, and reacted at 100' C for 23 JANUARY 2007 33 15
hour s. 5Af teer(%ﬁelnomleih o of peparc ivényltheophientaur eGhRRNadiysss| veedled ni
of chloroform and the solutlon was then poured into 250 nml of hexane which
was bei ng 4t i76P8dand FRIyrer4 -precipitate was aspirated for filtration and
dried, to obtaln 1 04 59 (95%in yield) of a poly-2-vinylthi ophene. GPC
anal ysi s r&AIRLEIZ7 vh 7600 and PD = 1.34. Exanple 27

N-Methyl-2-vinylpyrrole obtained in Preparation Example 4
(1.07 g, 10 mmoles) and 24.8 mg (0.10 mmole) of the (1-

10 methyltellanyl-ethyl)benzene prepared in Example 1 were mixed
together within a glove box containing nitrogen in place of air,
and reacted at 100°C for 20 hours. After the completion of
reaction, the mixture was dissolved in 5 ml of chloroform, and the
solution was then poured into 250 ml of hexane which was being

15 stirred. A polymer precipitate was aspirated for filtration and
dried, to obtain 1.02 g (95% in yield) of a poly-N-methyl-2-
vinylpyrrole. GPC analysis revealed Mn 12700 and PD = 1.15.
Example 28

N-Methyl-2-vinylpyrrole (same as above) (1.10 g, 10 mmoles)

20 and 25.8 mg (0.10 mmole) of the ethyl-2-methyl-2-methyltellanyl-
propionate prepared in Example 5 were mixed together within a glove
box containing nitrogen in place of air, and reacted at 100°C for
20 hours. After the completion of reaction, the mixture was
dissolved in 5 ml of chloroform, and the solution was then poured

25 into 250 ml of hexane which was being stirred. A polymer
precipitate was aspirated for filtration and dried, to obtain 1.05
g (96% in yield) of a poly-N-methyl-2-vinylpyrrole. GPC analysis

revealed Mn 13800 and PD = 1.12.



N- Met hyl - 2-vi nyl pyrrol e obtained in Preparation Exanple 4 (1.07 g, 10
mml es) and 24.8 ng (0.10 nmole) of the (1 10 nethyltell anyl - ehyANBARY 80y
prepared in Exanple 1 were mixed together within a glove box containing
nitrogen in place of air, and reacted af 100C for 20 hours. After the
conpletion of reaction, the m xture was Yissolved in 5 m of chl orof orm
and the solution was then poured into 250 ml of hexane which was being 15
stirred. A polyner precipitate was aspirated for fiItration and dried, to
obtain 1. 125%i n yiel d) of a poly-Nnethyl-2- vinylpyrrole. GPC

anal ysi s reve§1ed %h 12700 and PD = 1. 15. Exanple 28

N-Met hyl - 2-30inRukBYS F&f ©d PénAvekt(Budd Gerld | €31 0c%0 pBAYmér- 8 MY
(0.10 nnolé%hbf t he ethyl§ggﬁ%thyl 2- nefhy?%g' gﬁélaegfoplgﬁ%te prg%ared in

Exanpl e 5 were mgega@nkoge!derg, WibhinfioBed)l @& 2008 HiPNLAILDI AMEoDéf rOPaihe N

pl ace of air, and reacted at 100C for 20 hours. After the conpletion of
reacti on, tlhenethyltierlamd - ethgbldbareknen prephred ichlEsropde m vane treeacseduti on
was then poured 25 into 250 ml of hexane which was being stirred. A polyner
preci pbt atwithde asplevr dwxf gentaining indragen dv edaceoobbt i rtl 108 "Cgfén6%
inyield) of a poly- N-nmethyl -2-vinylpyrrole. GPC analysis reveal ed M
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m xture WEﬁ%ec1p1tate was aspirated for filtration and dried, to obtain 1.015
10 g (95% in yield) of a polystyrene. GPC analysis revealed Mn 9000
and PD = 1.15.
Next, 521 mg (0.05 mmole) of the polystyrene (for use as an
initiator) obtained above and 640 mg (5 mmoles) of
tert-butyl acrylate (stabilized with MEHQ) were reacted at 100°C
15 for 25 hours. After the completion of reaction, the reaction
mixture was dissolved in 5 ml of chloroform, and the solution was
then poured into 300 ml of a mixture solution of water and methanol
(water:methanol = 1:4). A polymer precipitate was aspirated for
filtration, and dried, giving 580 mg (50% in yield) of
20 poly(styrene-b-tert-butyl acrylate) diblock polymer. GPC analysis
revealed Mn 11300 and PD = 1.18.
Test Example 1
Marking experimen f polystyrene terminal ou h hydrogen
conversion)
25 Styrene (1.04 g, 10 mmoles) and 24.8 mg (0.10 mmole) of the
(1-methyltellanyl-ethyl)benzene prepared in Example 1 and serving

as an initiator were mixed together within a glove box containing

nitrogen in place of air, and reacted at 105°C for 19 hours. The



dissolved in 5 mM of chloroformd, and the solution was then poured into
300 M of nethanol which was being stirred. A polyner precipi2aUANVARY 2007
aspirated for filtration and dried, to obtain 1.015 10 g (95%in yield) of a
pol ystyrene. GPC anal ysis revealed Mh 9000 and PD = 1.15. Next, 521 ng
(0.05 mml e) of the polystyrene (for use’As an initiat or) obtained above
and 640 ng (5 mmol es) of tert-butyl acrylate (stabilized wwth MEHQ were
reacted at 100'C 15 for 25 hours. After the conpletion of reaction, the
reaction mxture di ssalved in 5 m. of chlo apd th | uti on, was
t hen pour €t alcr?t18n315m%§t % %5 anl??ét}rveed?&fqu i%g %‘é QJV\%’&%Q&“%@% OF"mO?e)
(wat er : net PR R I eclpita pi r filtration,
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acryl ate) @lzo@i@,glstfgwir@ri-leqmmalmes adhey edd athMaold8doh anghdlPnz 1. 18.
Test Exanple 1 Marking experinent of polystyrene term nal group (heavy

hydr ogen mitueeswan)redrtadynenso (d. .4 ¢, hd@rsMohesdr atlk 24mp180idH. O

mol e) of the (1-nethyltellanyl-ethyl)benzene prepared in Exanple 1 and
serving aseaatibnittla areastiennmicethrneogathpoured hintoa2f§b ovk dfoxmethahal ni ng
nitrogen in place of air, and reacted at 105C for 19 hours. The 23 JANUARY
2007 35 rwuch was paing etiasedi sdoboddnén pragipdtaieiwasgpbgagged B0 nmol e)
of tributyltin heavy hydrogen and 1.6 ng (0.01 nmo| e) of

azobi sbut VAoHireFierR- (ARBAYZ 1RF SPAdded! tReinRatdgnuenErmatagdaphe) ni xture was
reacted at, 89C for hours.pﬁiter t he conpl etiaon of .5 reactil%n,, t he reaction

m xture wadisared thato HsoPRiYEET ARHR4AGE was 8500 in Mn, 1.18 in PD and

82% in yield. The polymer was purified by fractionating GPC. ?%H-
10 NMR analysis with use of tetrachloroethane-d, indicated that the

benzyl position had been converted to heavy hydrogen atoms at least

93%.

Test Example 2

Conversion of polystyrene terminal group to @&, B -unsaturated

15 ester
Styrene (1.04 g, 10 mmoles) and 24.8 mg (0.10 mmole) of the (1-
methyltellanyl-ethyl)benzene prepared in Example 1 and serving as
an initiator were mixed together within a glove box containing
nitrogen in place of air and stirred at 105°C for 14 hours. The

20 reaction mixture was dissolved in 4 ml of THF, 161.3 mg (0.40
mmole) of ethyl-2-tributylstannylmethyl acrylate and 1.6 mg (0.01
mmole) of AIBN were added to the solution, and the mixture was
reacted at 80°C for 6 hours. After the completion of reaction, the
reaction mixture was poured into 250 ml of methanol which was being

25 stirred. A polymer precipitate was obtained by aspiration.
Fractionating GPC gave a polymer which was found to be 10000 in Mn,
1.16 in PD and 93% in yield. 'H-NMR analysis indicated that the

polymer terminal group had been converted to an acrylic ester group



whi ch was being stirred. A polyner precipitate was obtained by aspiration.
Anal yzi ng GPC (gel perneation chromatography) indicated that t2hJANYARYI@PO7
obtained was 8500 in WMh, 1.18 in PD and 82%in yield. The pol yner was
purified by fractionating GPC. 'H 10 NWR analysis with use of
tetrachl oroet hane-d2 indicated that the 360enzy| position had been converted
to heavy hydrogen atons at |east 93% Test Exanple 2 Conversion of

pol ystyrene termnal group to O, Qunsaturated 15 ester Styrene (1.04 g,
10 nnnles%sggg 24.8 ng (0.10 mmole) of the (1- nethyltellanyl-ethyl)benzene
pr epar ed i anple 1 and serving as an initiator were m xed together
wthin a e aining nitrogen in place of air and stirred at 105C
for 14 h08%§¥:¥ﬁgéggggtaction m xture was dissolved in 4 m of THF, 161.3 ny

(0.40 ol epnebr Sty br2pblyiiiaengt aBey] it tloupCey! 81 ehamd chrBo
mmol e) of AIBN were added to the solution, and the mxture was reacted at

80C for 6 hours.stAfrefie (haog@phlet nadl ) EAACEb O, md h@ . 20eadbloONn d8 Xhdr e was
poured into 250 m of nethanol which was being 25 stirred. A polyner
preci pbt at @ \waeshgbtel ey 1be thghl bextzeme. prépaodd dmaExagp GPQA gande sarpbhy ner
whi ch was found to be 10000 in Mh, 1.16 in PD and 93%in yield. "H NWR
anal ysi s iamdiapatipgtidiar mese pbksdrerodeshat el thyimoap ghave tewh aeotradénieg t o an
acrylic ester group 23 JANUARY 2007. 36 61% Test Exanple 3 Conversion of
pol yst yr erfd {regRR At RIASE PEt 81T iand GFiERPD Ay I1d5e C Epyr bhdqurses e 20
ol es) E”¥ng%ignngi§éﬁégowggnéfgséyvéah?n 10 ml of THF, and 0.20 ml of n-
butyllithium (1.48 M hexane solution, 0.30 mmole, product of Kanto
10 Chemical Co., Ltd., brand name: n-Butyllithium, hexane solution)
was added to the solution at -78°C, whereupon the color of the
solution changed from yellow to red. The mixture was stirred at
the same temperature for 3 minutes, carbon dioxide was forced into
the mixture for 1 minute, and a transparent solution obtained was
15 treated with 19.2 mg (0.60 mmole) of methanol. The resulting
mixture was returned to room temperature. After the completion of
reaction, the reaction mixture was washed with water, and the
aqueous layer was subjected to extraction with Et,0 three times.
An organic layer was collected, dried over anhydrous sodium sulfate
20 and thereafter concentrated in a vacuum. The concentrate was
purified by re-precipitation to obtain a polystyrene having a
carboxylated terminal group. The polymer was 92% (1.922 g) in
yield, 10400 in Mn and 1.18 in PD.
Test Example 4
25 Conversion of polystvrene terminal group to pyrene ester
To a solution of 832 mg (0.08 mmole) of the polystyrene
(10400 in Mn and 1.18 in PD) having a lithium carboxylated terminal

group and prepared in Test Example 3 in 4 ml of THF were added 16.2



5 (1-methyl tel | anyl - et hyl ) benzene prepared in Exanple 1 and serving as an
initiator were m xed together within a glove box containing nizBdANYARY 2007
pl ace of air and stirred at 105" C for 18 hours. The reaction m xture was
dissolved in 10 mM of THF, and 0.20 m of_n- butyllithium (1.48 M hexane
solution, 0.30 mml e, product of Kanto 1 7 Cheni cal Co., Ltd., brand nane:
n-Butyllithium hexane solution) was added to the solution at -78C,

wher eupon the color of the solution changed fromyellow to red. The m xture

U 0 changed red
For ced | i W SiedBE QCTRTEEpEIA analbohd oto 38 RALF) 9 2 4082 ned

was 15 treated 1WrbBedfov MHh169189, NAMY @helhifBlf@ns rihetLsi tidag, m xture

was returned to roomtenperature. After the conpletion of reaction, the

reacti on meagiratves reshed wolbsvateiatand dstaadesoushiamier Thas webé ect ed
to extraction wwth Et20 three tinmes. An organic |ayer was collected, dried

over anhydswimrasdduot ulf at #ac20manthd 18gr.eahy e(0 conmewlleptef] 1-n a vacuum
The concentrate was purified by re-precipitation to obtain a polystyrene
havi ng5a wpywdnebpltanedt, 3.4 mal (§r dupimoliee pbl §ndimethyl8Rh¢dyOiZAng) in
yield, 10400 in M and 1.18 in PD. Test Exanple 4 25 Conversion of
pol yst yr en®PM¥AR)nrRd| 5 grbRf 193 chypeomne damner weTe ddesl (oi 6he ofesidmeny Tie 08
nmol e) of the polystyrene (10400 in VMh and 1.18 in PD) having a lithium
car boxy! at BHYEeMAS] SEHIST 2EnHOPR RIRSTAtRT S 5T B 8RPKFE. 3the) PaftigR THE
wer e added_16.2 23 JANUARY, 2007 37 (0,16, mol .of triethylam.ne and 39
To (0. 16 HUTEEFeoras. BOR g APER B RERZogPCR BHT die PdnaELTE 4 B & was
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10 purified by fractionating GPC, followed by re-precipitation with
chloroform and methanol to obtain 812 mg of a polymer. UV

measurement (A= 344 nm) and HPLC analysis revealed that the

polymer had its terminal group converted 86%.

15 INDUSTRIAL APPLICABILITY
The invention provides organotellurium compounds and a

process for preparing the same. The organotellurium compound is
useful as a living radical polymerization initiator and adapted for
precision control of molecular weights and molecular weight

20 distributions under mild conditions. Living radical polymers
obtained by polymerization have a terminal group which can be
readily converted to other functional group. The living radical
polymer obtained by the invention can therefore be used as a macro

living radical polymerization initiator (macroinitiator).



evaporated off in a vacuum and 87.8 ng (0.32 nmole) of 1 5 pyrenebutanol,
39.1 ng (0.32 mmol e) of 4-di nmethyl am nopyridine (DVAP) and 5 1B JANUARY 2007
di chl oronet hane were added to the residue. The mxture was stirred at room
tenperature for 3 hours, the reaction nggture was poured into nethanol

whi ch was being stirred, and a polynmer precipitate was obtai ned by
aspiration. The polyner was 10 purifie fractionating GPC, followed by
re-precipitation with chloroform and nol to obtain 812 ng of a
polymer. W neasurenent (2-= 344 nm and HPLC anal ysis reveal ed that the
pol ymer had its term nal group converted 86% 15 | NDUSTRI AL APPLI CABI LI TY
The i nvention provides organotel |l urium conpounds and a process for
preparing the sane The organotel | urium conpound is wuseful as a Iiving

di cal | d ad d f f
ol ocul ar vt Bt <" ARE LU EPgR DD TR RPBGET o ifadpotie (1

condi ti ons. L|V|ng radi cal polyners obtained by polynerization have a

term nal group phhich can be readily converted to other functional group.
The living radijcal polyner obtained by the invention can therefore be used
as a macro |iving radlq@ pol ynmeri zation initiator (macroinitiator). 23
JANUARY 20 1. An organotellurium conpound represented by the
formula (1) 4'j" - 'Tee Rl R3 (1) wherein R is Cl1-CB alkyl, R2 and R3 are
each a hydrogé&h atomor Cl-CB) 5 alkyl, and R4 is aromatic heterocyclic
group or cyano.

wherein R' is C,-C, alkyl, R’ and R’ are each a hydrogen atom or C,-C,
5 alkyl, and R*' is aromatic heterocyclic group or cyano.
2. A pracess faor preparing an organcotellurium compound of
the formula (1) comprising reacting a compound of the formula (2),

a compound of the formula (3) and metallic tellurium

R® (2)

10 wherein R?, R?® and R* are as defined above, and X is a halogen atom
M(R')m (3)
wherein R' is as defined above, M is an alkali metal, alkaline
earth metal or copper atom, and m is 1 when M is an alkali metal, m
is 2 when M is an alkaline earth metal, or m is 1 or 2 when M is a
15 copper atom.
3. An organotellurium compound of the formula (1) which is
obtainable by reacting a compound of the formula (2), a compound of
the formula (3) and metallic tellurium.

4. A living radical polymerization initiator of the formula



2. A process for pzegax.ing an organotellurium conpound of the fornula (1)
conprising reacting a conpound of the fornmula (2), a conpound 22fJANHARY 2007
formula (31 and netallic telluriumR2 R4X R3 (2) 10 wherein R2, R3 and R4
are as defined above, and X is a hal ogenzatom MR1)m (3) wherein R is as
defined above, Mis an alkali netal, alkaline earth netal or copper atom
and mzios 1 en Mis an alkali nmetal, m is 2 when Mis an al kaline earth
met al ,” or I(T'IIS 1 or 2 when Mis a 15 copper atom 3. An organotellurium
compound of the forrmula (1) which is obtainable by reacting a conmpound of
the formula (2)R! a conpound of the formula (3) and netallic tellurium 4. A
living radical polynerization initiator of the formula 23 JANUARY 2007 39
20 (4) RZ RS Ted R3 (R4) wherein R5 is CL1-CB al kyl, aryl, substituted aryl
or aromati g4 ycTic group, R2 and R3 are each a hydrogen atomor C, -Ca
al kyl, and Ri§ aryl, substituted aryl, aromatic heterocyclic 25 group,

hydr oxycarbony® or cyano. (8) A process for producing a |iving radical

pol ymer characterized bypol ynerizing a vinyl nononmer with use of a

wherein R’ is C,-C, alkyl, aryl, substituted aryl or aromatic
heterocyclic group, R?® and R’ are each a hydrogen atom or C,-C,
alkyl, and R* is aryl, substituted aryl, aromatic heterocyclic

25 group, hydroxycarbonyl or cyano.

5. A process for producing a living radical polymer
characterized by polymerizing a vinyl monomer with use of a
compound of the formula (4) as a living radical polymerization
initiator.

30 - 6. A living radical polymer whieh is eobtainable by
subjecting a vinyl monomer to living radical polymerization with
use of a living radical polymerization initiator of the formula
(4) .

7. A macro living radical polymerization initiator

35 comprising the living radical polymer of claim 6.

B. A process for producing a block copolymer comprising
polymerizing a vinyl monomer using the macro living rédical
polymerization initiator of claim 7 as a living radical
polymerization initiator.

40 ' 9. A block copolymer which is obtainable by polymerizing a
vinyl monomer using the macro living radical polymerization

initiator of claim 7 as a living radical polymerization initiator.



compound of the fornmula (4) as a living radical polynerization initiator.
30 6. Aliving radical polynmer which is obtai nable by subjectehdANUARY 12007
nononer to |living radical polynerization with use of a living radical
polynerization initiator of the formula 444). 7. A macro living radical

pol ynerization initiator 35 conprising the living radical polymer of claim

6. 6. A process for_ produci a bl ock copolyner c rjsi ol ynerizing a
vi nyl nononeﬂOus%?mf%%ﬁ?oﬁﬁiiﬁkﬁWWM9ﬂTpPHBBCE§brﬁ§§P3%8r#%agﬁ%n#a Paﬁé* of
claim{ as a({ivin radifal pol ynerization initiator. 40 9. A block
copol yrer 3hitHiPE% bt aT 4 & by pol ynerizing a vinyl nonomer using the
macro |iving radical polynerization initiator of claim7 as a |iving

radi cal pol ynergZzation initiator. 23 JANUARY 2007 40 10. An organotel |l urium
conmpound represlented by the formula (5) 45 as defined inclaiml R3 R R

Ted R3 (5) wherein R i5,;Cl-Ca alkyl, R2 and R3 are each a hydrogen atom or
G -Ce al kpl e-TS tyano. 50 11. A living radical polynerization
initiator of t3e formula (6) as defined inclaim4 RZ R4 Ted RS

R (5)

wherein R' is C,-C; alkyl, R’ and R’ are each a hydrogen atom or C,-C,

alkyl, and R* is cyano.

50 11. A living radical polymerization initiator of the formula (6)

as defined in claim 4
RZ
R
R Te—
3
R (6)
wherein R°® is C,-C, alkyl, aryl, substituted aryl or aromatic

heterocyclic group, R? and R’ are each a hydrogen atom or C,-Cq

55 alkyl, and R* is cyano.

12. A process for producing a living radical polymer as defined
in claim 5 characterized by polymerizing a vinyl monomer with use
of a compound of the formula (6) as a living radical polymerization

60 initiator.

13. A living radical polymer as defined in claim 6 which is
obtainable by subjecting a vinyl monomer to living radical

polymerization with use of a living radical polymerization



R3 (6) wherein R5 is C1-CB al kyl, aryl, substituted aryl or aromatic
heterocyclic group, R2 and R3 are each a hydrogen atom or C1- Ces JANJARY3Q07
and Ris cyano. 12. A process for producing a living radical polyner as
defined in claimb5 characterized by polgmerizing a vinyl nononer with use
of a compound of the fornmula (6) as a living radical polynerization 60

initiaor. i%%ti dd Y@ ragbaal1 Polsymer as defined in claim6 which is
obt ai nabl e by subjecting a vinyl nonomer to living radical polynmerization
with use of a living radical polynerization 23 JANUARY 2007 41 65 initiator

of the formula (6). 14. A macro living radical polynerization initiator

comprising the bi ¥h 08 A rRE) YAE LAkmek 2581 {ch ﬂﬁtléto]@ RApEESi AP

produci ng a bl ock copol ymer Conprising polynerizing a vinyl nmonomer using

the macro ki N, {101,5a8lk caPOby T RidZdkl @Naififd ator of claim 14 as a living
radi cal plct)rlérrgri ngg?i onlicﬁi ?ﬂlaa{%é. 75 16?l A bl ock copol ymer which is

obt ai nabl e by polynerizing a vinyl nononer using the macro |living radi cal
polymeri zation initiator of claim 14 as a living radical polynerization

initigger. 175 AAMBESQedd A pBdhEAlg RO BEEI é@ﬁéﬂ&e@ﬂ“b}:ﬂnﬁi?&iﬁ&r 80

preparing a bl ock copolymer conprising the living radical polyner of claim

6. 18. A PLEeGRSr{ AnPROYA] N InchdHleC Ks ERP N RactBMRL Y Py Fradi@ayMeri zi ng a
vinyl nononer” using the macro living radical 85 polynmerization initiator for
preparing %o?bﬂ&%ii&ﬁ%%bYQEitfﬁté¥i@f”biaim 14 as a living radical

polymerization initiator.

75 16. A block copolymer which is obtainable by polymerizing a
vinyl monomer using the macro living radical polymerization

initiator of claim 14 as a living radical polymerization initiator.

17. A macro living radical polymerization initiator for
80 preparing a block copolymer comprising the living radical polymer

of claim 6.

18. A process for producing a block copolymer comprising
polymerizing a vinyl monomer using the macro living radical
85 polymerization initiator for preparing a block copolymer of claim 7

as a living radical polymerization initiator.

19. A block copolymer which is obtainable by polymerizing a
vinyl monomer using the macro living radical polymerization
90 initiator for preparing a block copolymer of claim 7 as a living

radical polymerization initiator.



as a living radical polynerization initiator. 19. A bl ock copolynmer which is
obt ai nabl e by polynerizing a vinyl nononmer using the nmacro | i\ Bd4NUARY 2607
pol ymeri zation 90 initiator for preparing a block copolyner of claim7 as a
living radical polynerization initiator4223 JANUARY 2007 42 20. A macro
living radical polynerization initiator for preparing a block copol yner
conprising the living radical polynmer 95 of claim13. 21. A process for
producing a bl ock copol ymer conprising polynerizing a vinyl nonomer using

the macro "Vb@QzJﬁHbEé'11&%H@”P@Hlé§l'§6h ﬂiz@%@&nffﬁlé¥éﬂﬁ%rE89 a bl ock
copolymer of claim 100 14 as a living radical polynerization initiator. 22.

A bl ock copgloyaes nhi 6l dck @BbaiprRdt eco%r@ghweaaglﬂg,ﬁg ¥h8Yda TPATRE UST NG
the macro I|V|ng radi cal polynerization initiator for preparing a block

copol yger ofe chakm 44 as a living 105 radical polynerization initiator.

21. A process for producing a block copolymer comprising
polymerizing a vinyl monomer using the macro living radical
polymerization initiator for preparing a block copolymer of claim

100 14 as a living radical polymerization initiator.

22. A black copolymer which is obtainable by polymerizing a
vinyl monomer using the macro living radical polymerization
initiator for preparing a block copolymer of claim 14 as a living

105 radical polymerization initiator.



