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difficulty building thicker filnms, these substrates
may not obtain sufficient edge coverage with standard
WE2@0426551 [ 0007] There is a need for a conf or nBCT/US2009/037513
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substrate in an el ectrodeposition conposition, wherein
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termfi@atd UG bgmgﬁgﬁeﬁ rate. [0009] In another aspect,
the invention prOV|des a conposition for use in
el ect r odeposii¢itighz prelipdiingnate @sFmoppehcwe acid to form an ionized
coal esci ng s%l }@%ﬁgim a catalyst, water, and a highly
cross-1linked*m-grogél, wherein at | east 20 percent by
wei ght &f r esea’amﬁ@thed&wm pghyoieﬁﬁmsi tteof) dthtdae or more
hi ghl'y cross-linked mcrogel,, [0010] In another
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in el ectrodepg hhb@}{é h@&&gmgp @)%Hfﬁﬁ&tc@%m@bﬁﬁ& a®eptor
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FIGs. 1-6 are schematic representations of substrates
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for preparing a circuit assenbly. The nethod incl udes:
i mrer sing a sem conductive subst rate in an
el ect rodeposi tion corrposq gher ein at |east 20
percent by weight of resi Fif:‘i?“ ée%g t he conp |t|on
is a highly cr d olo: 1 npone
appl ying a voi)r?;&%gm%akf\%een the substrate é’n“a‘“{ h
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G oup 1V conmpound semni conductor, a Goup MV

sem conductor, a Goup IIll-V ter nary seni conduct or
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\ y sem conductor alloy, a Goup II-VI
per GNP R
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sem conduct or, | ayered sempgonductors or ot her
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nitride (BN), Boron phosphide (BP), Boron arsenide
(BAs), @Gl liumantinonide (GaSb), Gallium arsenide

W@ @mgs0s5Gal liumnitride (GaN), Gallium phosphP@&US2009/037513
(GP), | nd| um anti noni de (I nSb), Indium arsenide

4 (I A Pdﬁdﬁ nN), and I ndi um phosphi de
(1 NP . ary sem conductor alloys
i ncl geesAbpmRLum gal lium arseni de (A GaAs,
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sectioR GralB 19k dsd %eﬁ'o&ﬂér\g'ﬁc(l nGN), | ndium arsenide
anti noni de (I'nAsSb), and Indiumgallium antinonide

100131 nGaSb Y0818}, “Geobp!” Itfers\o quatrgpwat of Senilaonduct or
al l oys include Al um ni um gal L}gu&{l ndi um phosphi de
(Al GalnP, also InAl GaP, InGAl P Al lnGaP), Alumnlum

BB e aRce (A Grery Luman L,

Wilh&«fﬁ%@ﬁ‘i&ﬁ: RBRePRLEEE (ML MASP) , Al um nium gal | i um
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Wm%/gdc u>§/ﬁ\f§:§8‘)€f% R {f Fhtey b it %11(9# o fing from 2 to
20 cebeNbee il HYZn68ds, +heREDhe GhaHRokia¥k bn @f%xﬁ&rw}ﬁ%le%ﬁxds An
i ncl ude Cuprous chloride (Cud). [0020] Group V-
exaraprineb s b 0L Hetligd éo, e alysebeni Hee @m@@ei)ond@aau aiken‘fxl carbon

chaif U5 i R on R Moo BT & Sup 1 VoW
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(Phl 2) ybdenum di sul fi de flv%sz Gal I'i um sel eni de

ﬁw@@é@)im}mhﬂ@}mw de (SnS), and Bisnuth sul fide (Bi2S3)

ﬁﬁi%}al[ lologs% ﬁg&%ﬁlfnd Seﬁ%&}g{éﬂpﬁﬁx Jr{}colrsgp su%gﬂ?t%%st\}éﬂdﬁﬂeasi one alkyl,

alkerBil sm;mﬂh@xklgr)mpodl de (B| 13), Mercury(ll) iodide (Hgl?2),
nd Thal | Tl Br) 6] M s el | aneous
1981 c‘%“r%&ﬁ%g?"\‘/&o%fﬁ ‘FIF? ﬁ*‘r‘t‘aﬁgﬁﬂﬁ ¥ 85 aiéi group substituted
mth@ﬂi@&@%ﬁt (ﬁgi Ry, Copper (1) oxide (Cu20, Copper(I1I)
ide (Cu Ur an| um di oxi de (UQ2), and Urani um
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of < Ix 10 12 ohns/sq and a bulk resistivity of < 20
Mohns. [0028] The material conpositions provide
WO ppousdl edge coverage. These nmaterial s have BCT/U8209/037513
tendency to flow, and are able to effectively resist
surface tension and remain ¢n place. The use of a
highly cross-linked mcroge} material enhances the
flow restriction propertg, [ S, Curabl e coating
conpositions can conprise as a haln filmformer, an
whq:m:gétl 1%(:&1“6 %’m wméetepderslye hycbog&zmimyﬁg)caéﬁﬁ n (i).
Eﬁﬁi% ot (;uch coat,i ngs are escring in U S. Patent
pl i c%f“% Bty PERRY JHROC SS6HEPE AT REBY& which is
her eby incorporated by regt KRRCR, [0030] A mnde
variety of filmformng po yners are known and can be
wheusiell iRy athesch imdrbbeicatatiyig eampasiibiabs, provi ded
ri.se.actiye hydrogen groups, as deternined by
Wmfzﬁ 28 g%dt NFdRf cpro8tationd 864 | GRRFNTH f07e rgloURNAROSERveTHEbarged
carbAWERLCAN CHEM CAL SCCI ETY, Vol . 49, page 3181 (1927).
In one enbodi nent, the active hydrogens are derived
10020y om zﬁydmwreiﬁgr @@nbgs,«amhltfcrhugmxhpﬁs olpfinhefrs ana p@y@!cﬁn
con SRR 1EAF R REERTSTY PRt e BSnnetant a g Fisd o,
cmnpﬁﬂﬁmesaﬁubkhmg,and have an intrinsic viscosity when
di ssolved in a suitable solvent, as determ ned, for
exanpl e, in accordance wth AST Eg?gs or ASTM D4243.
The intrinsic viscosity of the redction product is an
i ndi cation of its nol ecul @YEght “HA gel | ed reaction
product, on the other hand, since it is of essentially
{0026 T i nhd edeyl hbtegh “oldieend &fﬁuﬂﬁk@i@}bi’ okdslto HRVEMASY the concentrations
intrinsic viscosity too high to neasure. As used
of olf 37 g7 2roRP dHEDRIGK Prcas FNaeregium inns: aal pyng-fusetional
I I as
:muggmg Iugﬁ.f kﬂg&leﬁnriglgcézdmpgéélﬁra%& @ gﬁ»t%i%% %rqggi%g tt}txé, ﬁﬁ}dtaﬂ
corcbytrgimh. ger peatliidmatibnamatiogr aphp, thofudcessaltihafihe mitza’mr equals
1. 000, 000. ,[0032] A variety. of acti . e
. thfy, BRS BN ed e R AT Bapiobisurt Shedll s omebiisaros
egmﬁﬁﬁmkﬁ,enbodinents of the present invention.
Non-limting exanples of suitable resins include:
[9928b)| y epovaed &Cisb) yﬁimifgtra%fmém ﬁf@:ipw@ﬁsf;ommu%%hﬁ@h interchanges
its hﬁg:iey&?l;\%h a%aﬁ“eg %@ d?zoxb X&%{ E? hc&' %Ilb&? Qm %ﬁ ed pol yners;
et her S, Vi nyl polyners
{}ﬁzﬁbl yaﬁm m‘sed beﬂeymea:mlmpﬁ hgﬂ mi’id &ipﬁl;‘,{y AR ksiic MlhaieSptionally added
thereof ymers .t her ed herein, by
to 4 e OB L GO GE 4 Boeinb e 2 POPHBHOR SR css dyprevent
dissRBioflf Eﬂ%r;ﬁapas'a@ig bbdrSurb o nﬁi Raskhonenaiuch
silicon-based polyners can incl ude hybrld pol ymers,
100231 ch /essuseth bersing Orprrineh gy whgesriugsopbleyuretd an ohecky thvt i

aptm%n,ff‘{/ g{ﬁdﬂ‘%{} § rca%lngl FJ s Itgase\%at{r]lg%rhag}agn é}k}%otﬁfeb u,[mom» gselvmemmuon

@ondﬁl{ﬁx@twhhdﬁ posdr éta:bdzfemﬁdrlam&n@ £ BE iPOlARG. ti}(.%@ ®f the propagating
wat er - di.spersi bl e paly may be ionic in nature; that
chain gnds; ya “b%iF“yrﬁé‘rm%‘a‘Wﬂtt‘) Fﬁv‘ﬁfs@ﬁfﬁ oni ¢ functional gr oups
{06280 1 TRALLY BeRB0ALY ! e QAL
1 TP P A0 AL O S lon o
carbpeligmermoehtigicieldat iconbtiespblyolgfioups, usual |y

tioni S U 0034]...Non-limt .

100250 el B Ry e RS b L g caeoyel. Dilvents
may bR sPQlYTRI mixburt BEnCORNAS etdobouhdl. TRlddnGUhAS cdrfipletely dissolve

ani oni c el ectrodepositable coating conpositions,

i ncl ude basesol ubilized, carboxylic acid

gr oup- cont ai ni ng polyners suth as the reaction product

or adduct of a drying oil or sem-drying fatty acid

ester wwth a dicarboxylic acid or anhydride; and the

reaction product of a fatty acid ester, unsaturated

acid or anhydride and any additional unsaturated

nDdlfylng naterlals mhlch are further reacted wth

o,



| east partially neutralized interpolyners of
hydr oxy- al kyl esters of unsaturated carboxylic acids,
waa®atensat ed carboxylic acid and at | east one BPETES2009/037513
et hyl eni cal ly unsaturated nononer. Still another
or t T S
e B B AR R AR, U8B CAPRLNS R P potged o
}Wx%ﬁiam%ﬁdd&bkmﬁ%andmahwanhﬂeeﬁldehyde resin. Another

ita oni G, r oSi t resin conposition
100338 o RS Gee el “ e B G PR P o831 ot ormute
conpositions are described iR-eetmil in U S Pat. No.
3,749,657 at col. 9, lines 1 to 75 and col. 10, lines
whereid R; il R%’%% fr@%% E&H@:ﬁg{ Cﬁgﬂ OCBQJ ymers al so can be
used such” as p osphati ze I"'yepo Xide or phosphati zed
[803dkryl ﬁ@um‘llhﬂm Sclstranr é@i\m’l’ teflen onn ntobectikabs is kaﬁabkd)f Idﬂna‘img a

n UIt bIe r .use as ft.
pair iy Geflgisdd Pbeiehdomlt: Eielon et méreﬁeﬁi;@mag o moecules
capabRIdTR exﬁmhh oBals a%;au PRuthd: QSN RARAGudd B&%? i
pdescrlﬂgiepd in US Pat. No. 6} Gglﬁg 0%35 en@tlnﬂ&dig
basep and/powicigopbiltso diundat crompidsdngnds &nt are nveima;tuhs,o tﬂm@:eukf;
Y2 tive hydrogen-contai ni ng
Cﬁm?%ﬁ¥ggk§k§?$8§§§%gﬂ#%%wg%re3|n capabl e of deposition
{88320 a :Rsaslid&d(ﬂxex:mi\ldaxd bietih’ Rger@ xAPLBHm0ld Fushiceabiaoni C
filmformng resins include am ne sal t
group-contai ni ng resins such asj the acid-solubilized
reaction products of polysepexi-dés and primary or
secondar anlnes such as those descrlbed in US Pat.
wheggsR ighwhacasied, Imongumbeimen, B4ymgtel. and 3, 947, 339.
6038FS! des, Lhg.LROXY R egcd g ugsed
{ ﬁne lat 6 yea ovei fﬁg%kg §§§?%§g§ a %ﬁggéé%§%.§fﬁd
{&63%} omAcsatsed ﬁtbmm‘dny‘imcarhyesnemf; suchoasvadnosmeee sombheldr cyelic
6 and 3,928, 157. [0036]
gﬁ“@@ﬁ‘ﬂ%ﬁ“ﬁﬂ?%ﬁﬁ%aW?OBF%ﬁ%ﬂgﬁﬁ?a1W?hg resins, quaternary
[038NMTD M B8 Abioi0 FREBEORERL B Nk RThA$ha 8s @J; B&KRA initiator and a
enpl oyed. Exanpl es of these resins include those which
chaigpransfesagewt f rom reacting an organi c pol yepoxide with a

o0 B, oG IR GBS L

F xangxilamicasie Ofut afchernt hodtcioni c@r@e'umﬁ e liobsing rylthsitlefod Mdtiertiary
sal t gr oup- containin INsS a quat rnary
end GRBRDhORITUHFSAPRY ‘*F&% ORI wgmwiée%? shaiib nhaysedissdn,
“moRRaGkhbed 1d1§aﬂajr %fe?% anm tatod 1H Rrofr s %ﬁﬁoﬁ’ﬁa@ﬁé‘lv 88
respectlve Y. ormng resins suc
%‘wwe’srminub@dmdqe@m gepbacmuAp pHatgattn @mnN@r 42463 itsasnn Beulii-
cati.on red. f

funcﬁgﬂ&g m&%&lﬁg 2 ég%i*s tﬁ R 1% éiat(% g@?ﬁ@é’ ep ﬁp}bﬂ% ¥ X sf\%chmmuuc

equivhidddo AR RatobR1dBe %k nRAST IvhkrRu0R erered iiERhc@inatiResf the
pr esent inventi on, t he p0| yner can conprise one or

initiaigyy N ot mweﬂ‘;mé?ﬁaﬁge@a‘mégs wedaihe ebrie e einseprativany

apprﬁg%%?%eﬁﬁ?%qgji é}i@%g tn(%ng%rgx%t} % 6 gg C%g}%}?{? éﬂ% igigsg éi&i! ator avhem the

funbﬂ&ﬂ(}lﬁﬂi@ 0B inhimatdt Sualat theNobe $1a04dhd338cerarapioh yipedd xiines the
; ivative of a polyam ne such as diethyl enetriam ne
lmla?r%¥$%¥ﬁ'?%netetraan1ne is reacted with a

1803PP! Yy epaxkd BereMN RN phR AR LD R B 08l eblvb R iRQULGHAlEZ 8east one
with acid and dispersed’in water, free primry am ne

carbaigh P o SHERER Hicdules Apd i nad lioiid tepticphetideiesnippied polyolefin
that }{38 ﬁ}g@giu\(’ﬂ}@g i BQE‘%&@Q é ) IS]?S e!&zﬁ rﬁeﬁl&@l%de%ﬁpt}}: :ﬁxﬁggss but is not
pol yam nes such I et enetrlan1ne
triethyl enetetraam ne and t he excess pol yam ne vacuum
stripped fromthe reaction mxture. Such products are
described in U S. Pat. Nos. 3,663,389 and 4,1 16, 900.
[0038] M xtures of the above-described ionic resins
al so can be used advant ageously. In one enbodi nent of
the present invention, the polynmer has cationic salt
groups. and |s selected fron1a polyepOX|de based
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as those described above) and an acrylic pol ymer

havi ng hydroxyl and/or am ne functional groups. [0039]
wo\goopnzossousl y di scussed, in one particul ar enbCHUN®AL/037513

of the present invention, the polyner has cationic

limi%Rd b, 8§ @é%ﬂ?&m% ﬁ!hr&;yaﬁm 19?5@5&% ﬁ)?;bhg a&agﬁﬁec rtnﬁ %séémthm not

groups ‘typica are 174
limijgd th, any ficoe @tamxmt@i pfdytgjafﬁtm thaahascbcsm chias m&bmﬁéommd polyolefin

use r.o deposita

or oGS bR el TP s B Rt CEROR s B e A e gdied o, 2
powdlkﬂnt@ﬁtauﬁﬁg b a8 bBARQkatlHafbE@dotied S & @&s@mx@%@éﬁ&aﬁomc

lactic, and formc acids. In an enbodinent 0O
polyioijBrttiagibpRE Peblolsin i4 Furtenevadndo rshidsadus sl doakindted to, an

c [0040] In a particular

1MH§&1&%?QQé@§m%ﬁ%R%%% |ﬁgﬁ%onp05|t|ons useful in the
mﬂﬁﬁthodsuuﬁtkhanpﬁea&n&JﬁHMEﬁtunmdﬁmﬁ@ﬁeﬁﬁwahﬁiﬂamﬁﬁk%f

?ngonent§ % rising coval ently bonded hal ogen atons.
ACCEPPIE A AT ¢ BE“Uriter st ood that for purposes of the
[60394 eSeRt ybAMRRALK ORyorBYhertR E 3 8N MeBP PQ?Q éaﬁib@@gfqa )%‘tﬁtmng with a

i S meant a hal ogen atom't I's coval ently* bon ed a
Cm%@ﬁﬁm@édi@wﬁ%ﬂﬂﬁmreqénuﬁwm, for exanpl e, a chloride ion

agueous; ,sol. ut.j 4] The ting conposition ca
0048, & 4 BT B ) BiaBs oo G ot B Rop S A atkymyl
ar;tvmcgpt opgalkent, or at I east 2 wei ght percent, or at
| east S weight percent, or at |east 10 melght percent,
00434 sedr %Hbefié“t@atwmé?@ﬁti tyrmplesit all etdugs” refpts & thetygoportion of the
num%@zattt*tﬂ&e{:&rgpéﬁ%&g%rg@&t gﬁ?_{ ?eagtrzgx?%% ? H{Jikﬁ%férd%@gtggsmf all products

al ogen cont ess equa
ofﬁpemﬁenn;nmmpﬂaéiwcthaMHﬁﬁdequal to 30 melght percent,

to 25 we per cent ess. than or

%%éum R Bed g g ﬁt@t%%%sweg i eab&q%*uaéﬁﬁ@ 4 9igistracting a

prot&@n have a coval ently bonded hal ogen content which can
range between any conbi nati on of these val ues,

W@@ﬁhcl ust vasdofraih e prdine é@t‘!\vaime@fef[’ Gmg]mzbwndmf the formula:
enbodi nent of the present hpve the coati ng
conposition is an el ectrode & coating
conposition conprising a res?ilﬂ hase di spersed in
an aqueous nedium The cov&¥ent @nded hal ogen
content of the resinous phase 6% t he

el ectrodeposi tabl e coating conposition can be derived
whefeioRn, Fal Rgéh, atddtmsare oxdd, enicpyndooihd égdioget hehyd®sdabyli 9r R, and

In su in an , the co_aJ ntI bonded hal og
Kz, "é"g{ﬁta@ﬁ% f ﬁ% %] gu %\Pet‘ SED AR §d eﬁdtagph@wno of
abo@ Yo Qbo I’?%a?tioln@t(fﬁ@{ & d‘ﬁ;s&?&b&%ﬂ 88¢ b Ded: 9@&9!&%& Qbirbon atoms.
exanpl e, the resin na§ be the reacflon pr oduct ot
Wh»ﬁétaggeﬁ?at Bd apA&aele csbphydegerplie eonhpivod engtraidie.

l'yh al h.as chlori.nated or brom ed, .
100480 YRR AR R S g GRe TR R R g R AR rerers 0
quaﬂzﬁwﬁ:xﬂ, pdyhboseiodesaditibedhahove W i hehefanteuinitihe

resin, i In the case of an anionic group-containing
carbBiORE P 3§8ﬁ%®1llzat|on wi t h phosphoric acid may
[po4pl | o b R
T

PﬂiV@ieﬁ@ thad hﬁﬁfﬁearﬁvmre@smd@ﬁatuaexﬁww ;@mum?amm horpitﬁmsphor ic
grou

id Sy ta

100486 AMEB Y8 Lol bt it P BmlE o o SaeTgipRR hac
proceds e tiof abgeatdl Qm&ters‘ﬁ&(k > Chh O Qndvahll OB ¥ERbIyutd®ations

resin may be the reaction product of an epoxy

functional material such as those described above with

a hal ogenat ed phenol followed by reaction of any

resi dual epoxy groups with am am ne. The reaction

product can then be solubilized wth an acid. [0043]

I n one enbodi nent of the present invention, the

coval ently bonded hal ogen content of the resin (i) can

be derived from a hal ogenat ed conpound sel ected from

at Ieast one of a halogenated phenol halogenated

T 1 T |



pol yol ef i n, hal ogenat ed phosphate ester, and m xtures

thereof. In another enbodi nent of the present
W0 posen2dsen, t he coval ently bonded hal ogen contREE/US$009/037513

the resin (i) is derived froma hal ogenated pol yhydric
roRBEBOnitikiQn £ ’ e THG —
3 t et rachl or obi spﬁglr%%ﬂw%& ol?:J r? @%g%i?%r%%&%%%@ﬁ%?@% B gﬁ‘%%gﬁ%seu@s e
in eqyjbibries Wit sabprontstisg bemoliviagArdittéromalrsy, t he
o0 et BRP RGP OB B PRl Sphda’ s o reacion
mnsﬂmgﬂzmzxw!wed;mnwﬁfg @;ﬁa&w&aagt@@bgm sphenol A. [0044]

he ggtlve hydr ogen- contalnlng resin (i) described

(0848} oy o8 i H?Na?seéiéﬁic T SIS0 restiBg @ satbienigm ion with a quenching
ageffonposition in amounts ranging from 10 to 90 percent

by weight, or 30 to 45 percent by wei ght based on
wﬂi%t al Am%@ﬁtﬁﬁoﬁ hh@@mgas@eei caiats mg coanposd thaDkn, either alone or

ev ousl cussed psition can
in C(%n&flﬁ%?n ¢ %ﬁ‘ﬁ‘??t@(ér “of 08?5 é“’*ﬁ%l%&te@?‘i % ng agents
(60301 1 ) . Ad hedneliR St EkstiGHEd RG89 Nbrald h)a g(}%ﬁ‘gﬁu@&?ﬁ}b %)‘ﬁauia

havi ng greater than one ester group per nol ecul e.
ester groups are present in an ﬁﬁmunt sufficient to

ef fect crosslinking at accepggige cure tenperatures

and cure tinmes, for exanple "tienperatures up to 250
C and curing tinmes of up to ninutes It should be

“be§m rst }f hategg g%ggtg%%gge te res ang %ﬁ&f

embOaicad, Rndidneialky Enﬁi %&%%mﬂcﬁgﬁ@ts @M‘!Hﬂs 19608E abb¥diments, n
suitabl e as the pol yester curing agent (ii) are

is 1-ho [y wupepmbetimgebyitdribdxyl i ¢ aci ds. hbn I|n1t|ng
anp h 8
{“ﬁgr car‘%%gscf ?Egleg(g i dg‘{ iﬁ%é% ;((Q,E %§¥ % Eééh it ox gm y efin mofety which
habazﬁkaﬂeﬁmﬂﬁﬁnw&ﬁﬁﬂhydroxyethyI)terephthalate tri(2-
hy Ihexa yl)trlne litate;
@%S& (S PP EEa KW; G Sipgioges iple A Feradq spalyolefin tht
contBhe RaeRd ohd oimfa&sc Al Q&?%' It aRGlA m@a&d blulfe ?&qnﬁz&d o,
al cohol , including pol'yhydric al cohols. The
LﬂmPWﬁ@SﬁéﬂpébEWEMLéwMyﬂSU|table to provide a pol yester
with a final functionality of norg than 2. One
sui t abl e exanpl e includes a pol yester prepared by
first reactlng equi val ent E#itiEits dt the di carboxylic
acid a dride (for exanple, succinic anhydride or
Wh@&ht%aﬁhwgamﬁvmﬁﬁdﬁwamwih a trihydric or tetrahydric
_ al cohol, such as glycerol, trinethylol propane or
[B85pknt a‘ﬁH}S@ﬁ beren], teat-hzﬁidmmrrmc’mm}bébﬁm t50s B,a gaﬂybibﬁie that
mntzgamat\}%ﬁsgﬂte tgmyn? ai&}e );g%%g;ﬁ%fz € mgggiﬁ g)étt 18 not limited to, a
comgovddef@onduit ane, et hyl ene oxide, or propyl ene oxide.
The polyester curing agent (ii) can conprise an
anhydri de. Another suitable pol ygSter conprises a
| ower 2- hydroxy-akylterninated poly-al kyl enegl yco
terephthal ate. [0047] In Relysdafel cuFle enmbodi nent, the
pol yester conprises at |east one ester group per
whetfis] e éut Balpgemwhi ch the carbon atom adj acent to the
esteryfled hydroxyl has a free hydroxyl group. [0048]
MEREEABEe is the tetrafunctional polyester
epared fromthe hal f-ester internedi ate prepared by
E%“"E) leactrergdad harein larg methadhipd praperinmal viwbpsiegmenightyd pblyolefin
Lmngﬂgl-r ratio 2:1), then reacting the internediate with
1 -“epoxy butane and the glycidyl ester of branched
nonocar boxylic acids.[0049] In one particul ar
enbodi nent, where the active? hydrogen-containing resin
(i) conprises cationic salt groups, the pol yester
curing agent (ii) is substantially free of acid. For
pur poses of the present description, by "substantially
free of acid" is neant having |ess than 0.2 neq/g
aC|d For ~agueous systens for exanple for cathodlc

g, o a oy o




and/ or nonoepoxi des. [0050] Suitable polycarboxylic
anhydri des can include dicarboxylic acid anhydri des,

W@ awb/12655ucci ni ¢ anhydri de, phthalic anhydri deCT/US2009/037513
tetrahydrophthalic anhydride, trinellitic anhydride,
hexahydropht hghil:ge I
anhydri de, 3,3 %qgmggﬁggﬁtgﬁ@ﬁ%#%%?g%%g%ﬁﬂ&%ﬁ%ﬁb%nanumpwd
di anhydri de, E@h@kﬁyronellltlc di anhydri de. M xtures of

anhydrides c i.t abl e cohol s can
i nc ude%l i neg?efcpgijgfgl ign%%gB(?jé#@ ﬁgéjmgf %ﬁﬁ% ) JUithqg or more
al cohol s may ditedabdaphadibgosulid@BBindc or araliphatic in
nature. As used herein, the ternms glycols and nono
epoxi de$" ar e FHELBAHSPTPHG AEHERID) SOHYBERISITe BraPmirgptor
not nore thaqlgﬁﬁmﬁicohol groups per nol ecul e which
can be reacted carboxylic acid or anhydride

{4035Un ct inowselettovinhéngs, tlenperhat tr e pterl&DbChe [[0052hg scheme:
Sui t abl e nono- epoxi des can i nclude glycidyl esters of
branched nonocar boxylic acids Further, al kyl ene
oxi des, such as ethyl ene 8 ar propylene oxi de may
be used. Suitable glycols %sgghgé%ﬁge for exggf
et hyl ene gly yet “gi'vco
gl ycol and pgﬁLuQ %Re gl ycol s, and 1%§W%§Dane i ol .

ur es cidic

Wthi {ésif ef S{Hg aﬁ }bén%%%%?@ h%’g‘&?"d@{?gr?ﬁgk{‘ i%qu?%%‘t‘ffﬁﬁa drocarbyl.

gﬁﬁ%p ON@ sOfncFRIHRdBRERS thel gdi Vo ficfaal By did @enhbdMAL S Berein
ycidy| esters of branched nonocarboxylic acids in a

wmﬁiﬁk are Fiavieengrend sievy angha paiyolefin gginr dysaung smbdibimairg, the
polygfeﬁggwn%%ffﬁdﬁy e %ﬁiﬁ%ﬁé%@ééﬁ%&{égg&@ urﬁéﬂgpgﬁfqg éBQ e ogdcm end
gnu@pnAH@p@bmmhhbymntrinelI|t|c anhydrlde can be reacted

ith 3. ol ar ui val ents of a . nopnoal ¢ such as
10053] o h‘g’ﬁ‘*ﬁo‘%}ﬁmg H{Hé%a{si@]dnmﬁte@wn &8 P g’ffmg?f? Imais) fhp ethods deseribed
h@re@z@}%%ﬂ 8 8rdcedd Wihg)paﬁ%‘y heohe @tﬂh‘%%) fid s sgﬁ&ﬁl a glycol
or a glycol nDnoaIky et her, such as ethylene glyco
nnnobytyl |n a nnlarRrgtlo %@m%a&méato 1:1,

PIB A r oRIBCE S % £ Feae%»munm'2%¢ * Ry8-R,
nﬁ s‘bP egC|dyI esters\dﬁ énched nonocarboxylid

e R LOSKIPEBur I ROSREROEN 5 61 SRS S o

me‘ia}ﬁerd I’l’bﬂse,(hali&c @fid & AN UFetza0h, PG EaIEO XM ﬂnﬁeg@ﬁfrﬁm 11020, In
anh%xgldes can bhereacted si mul t aneous y with a glycol,
somgyfePHReRisgYind R dhderties oan LeWisgicicdsciiiddeatiner  and

4.2.1mongengpsirde pcAf Y8 pfingh the product can be reacted
wi t h nmono- epoxi des, if desired. For aqueous

8058PPqSh; E &1@&%& : .

0PTSRS DRSSO B0, PO RSSO0 R0 R i e

E\ampM @Emdaml{ﬂ @r@p@ll \jae‘stué £, imﬁmg a ‘iamhahiermdiz hiledis {md ionizing a

S e A A TR

carb@@tibnic pohvagramatcddveat; @%ﬁﬁﬁmn{g@i@ﬁ@hf&h SRR acl d' c
gglyesters of the types described_above typically are

186581 ubk &OmA CHPRERICEISS BE Ve Prdvdely piacariopagamietipinated

1 d | ‘ Loin
pls ILAEC Rl 1 B8 DA BIEIBENLRLPLOS: crosion
end gmm;tsa Bh eothe r:mbsémmtsaﬁlcaemeﬁi@ﬂ&;&sﬁme msindbod mi@:&aﬁén end

¢ Ls perse I,n ically in the

wrouf R B abE bRt SolG Sharbhis tor taiiietice sssroups

In so@lQuRditehs, 3% RAYeQbolbRER cH8aGE iThed :BHEMIBHShY eroups. In some
[0057] A transesterification catalyst (iii) may
optionally be present in the conpositions. The
catalyst (iii) can be any suitable catal yst known for
catalysis of the transesterification




reaction. In an enbodi nrent of the present invention

the catalyst (iii) conprises a netal oxide, neta
w@oowphzossor netal salt. [0058] Suitable netal PXI/tU82909/037513

i nclude, for exanple, oxides of |ead, bismuth, and

embbtifaeritd) ﬁid&@h;@@d ﬁ@bﬂéﬁh‘ié fpp&ﬂsgﬁﬁyﬁ*ﬂ@ﬂnﬁ% C‘# %t %J}& %g%up In some

oxi de or |but in oxid Al ternatively,

embaAasHS et IANB acéw@igﬁnsﬂasmmm@aﬂwﬁeﬁowggoma i n
an aqueous acid solution for ex an aqueous
solution of a sulfonic aci |table salts may
i ncl ude carboxylaﬁ@m@ﬁP$§8%$Qﬂg%x oct oates or

napht henates) of |ead, zinc, calcium bhrlunl i ron,

bi snykh aﬂﬁi}eki hollIGhHALE (Hlaldd L1 n di carboxyl ates.

Non- |n1t “““““ g exar o} ude | ead oct oat e,

{}{3@1 tcﬁlb@@ﬂgﬁnqai QG %E{zb@ g&&{){gﬁh & dé%w%g tf tﬂ?nb 2 Srt-halide

ani um ace
tnmﬁamethﬂéy(éemﬁ Oﬁﬁ@]mﬁdnﬁmdmmmﬁ bheicaied §alvb&iiﬁ 1Qd.emved torm g tert-

p@iy@@ﬁﬁ! WilsorBd 5&%&4%?}@C§i Y{.lymf&ieﬁo@ﬁﬁéfﬁl & Qigﬂlv &i’(ﬁ«?m%ficxj‘t %ﬂgm de
zinc, cadm um cerium thorium’ copper;

termagiatad iniralafic ohsitaresidenemtinatahpulpleltr & sopr opoodients, the
oxi des and/ or

“‘mic%??%ﬁ]é&%ﬁé}‘ S EEPe o R Tinlobfe BbREa s oa [0062] In

(8051} ew Ddvt-hdiRievanyhagd pEltAlkisomke bk nele 8vah) akttRdn®@bak 1o those of

oxides, salts or conpl exes, or solutions thereof, the

skill et of catal yst may be indicated by the netal

8068PNt QAL 6Q e & S tert-

O DT LB Mg bR o R E R p

halideoemainated pflyOle8ntatila bepsmeentin bymweingbdinrais, the iased] polyolefin

on the.t ot t of.th atin i
s S8 HGOLb PORC 00 B3 or e T pEa PP Y™ KUGHPPOI hgagared
poly@ie6al de&*{-@oaﬁJﬂ@&hﬁEﬁﬁ:ﬁ%iMﬁ@ﬁz Ofih 2 LR Q0L In@bﬁ@%&io@ﬁnmts the
on a sem conductive material. Cationic mcrogels and

ionized @plyolpdia i genaraed by é@ﬁ@émguddﬁﬁah@r@é $apipdyl poiyapiie agh a

Lewtal€s Patent No. 5,096,556, which is hereby
|ncorporated by reference. [0064] Any of the

{006P] evilousihy codsdmidned theami-Galgion pedonrt ddmiangnifer.
conposi tions ¢ ,b=yelectrophoretha‘I__applled to an
eleé?}ocei~‘7“""“'“: SRRt RN “?‘foltage for

ectrodeposi tlbn be v d.apd. c for
Wﬁﬁgx il Eoma T PgyioEg L a?ﬁfl?%%mj%ﬂ iy G8veSlara preformed
pglvéigﬁﬁs ﬁﬂ%lﬂ@éiﬁ%dﬁ%@ﬁts LBl ?é&érﬁxe@%&'ﬁ%@éﬁr@&m@ﬁ@ é@qwr more double
olts. The current density is usudlly between O.
bcmdambemmaﬁab@iimter ach peforsepdarody of @ot co(n@az@s cem: c&mbie bond. In some

emb@ ne 115 %ég?&%ggeéil %llj%ie &g%(%;p ina o%r I}I}%ﬁe dgfivi";]ta Ha some
embédimﬁm Qih @fef@ﬁaﬂd@@o@éﬁm@rmﬁﬁ @’fsﬁﬂméz“b leficOfcahd.
s of the core. As used herein and in

gxpoied surf

[006fhe SHEWDPF FEY g1 ten el o E DTl e g5yeraied by Gomgrting a Lewis

acid (&‘1&1@ ﬁéf@ﬁﬁ@{i b0tk Br MBARm Pedibd ding V\l/lfi]i §dn‘? %@K oMins generated
substantially Gni for m t hi ckness IC con thé

by canpsing atrecfoopobpdphlyfin crmghiudigngetoh mosmdmﬁmebonﬂsmtm Lewis

ut _not .o ho es t hat
acid | Bieatt S Rimiils Wbichty PRAERsbdn e vy ByTaRRE » preformed
p@iyeﬂ@ﬁﬂi optthialg aRidbosle bSHE RiBS Lhaseciien ${Qﬁl§§fn@&§%@ms, the ionized
cured. The coating can be cured at anbient
P@“’?iéﬁﬁa ésr%éf‘ﬁ‘"r%g hyreopketngt polyisgpeiicas dapwjing agih a Lewis acid. In
tenperatures ranging from90 to 300 C for a period of
5to 90 mnutes to forma dielectric coating over the
substrate. [0066] The dielectric coating thickness can
be no nore than 50 mcrons, or no nore than




25 mcrons, or no nore than 20 mcrons. [0067] Those

skilled in the art would recognize that prior to the
wappbiizesi on of the dielectric coating, the coOPE&I/US2009/037513

surface may be pretreated or otherw se prepared for
sonfchentREphdCARORNR lie /

exanrplmgh cl eani ngféd ??ﬁ?%ﬁg * gén%&d%&%?%g?‘%gng q\}'\)fefﬂWMd polyolefin
CO“%&H@%PW%E@’W@P ﬂbﬁmwvnb@ Ia:mais Bgdtion of the

di el fggt ri FordlBs 8y ARR |

appl 28di he surface of

AFL% PO ¢ §
10040t s R bR {%er i d%@%‘% s B Rgrorh fifer sing
nmimdaémbahem 1ue bf &bl at ihe Qﬂ&@w&ﬁhfﬁﬁfﬂ%@&&@ﬁieu sk agn @ﬂéiﬁ&%rarm
P ﬁlﬂz\‘hﬁé‘gﬁ conventional techniques, for exanple

e*%’é‘ apY H G RAand HeeB Jak. weh pl udivh R%ti@hi‘mgmd by
refe &% e L)
© gg]%vag%g%é ;&E{QQ @x%l)owuﬂﬁ g rﬁ{e{}'nﬁ%mt g?o%%%%%%&rgg%gg carg ing at least
{wo Iiﬁi”m!m ihalpg C’t?ilfemﬁw efﬂtomurrptﬁ ymbﬂnmtmn detdilibis. Iheb@s Smbodiments, the
indthe .\/\/ifse i eid arts and percentages in the
AT %w G0 iy bggmwg odymenis, d}gﬁ&ﬁw gyl chloride,
paragagivi biﬁ@iidﬁ@ﬂr nﬁﬁsﬁly@}éid&\ﬁﬁ&ht EXAMPLES [0070] The
fol |l owi ng exanpl es illustrate the preparation of an
el ect rodeposi tion coati ng and | ts use in the nethod
for ©Eormi BReisdnoiye . BB R PRORTICES 13;?%«.; JORa il
fol | owi neEashasntioniviadaietios igheom
cationic blnder used in the electrodep03|table coati ng
{8066kt h E@égﬁlﬁueﬁé@dww@mhmh@?m nelgelefiass gropdimc flebmr thmomers

t t| ci,zer ,...CONMer Ci
mﬁe@&h&fh‘i‘%ﬂ% #r o %%\%% %183? at| Ol’r] U R %%@pﬁw}é
@mbwﬁk)hal;i@éwﬂ&fﬁm.% tHexdremd SPecH alniitioth emly @alashieBA by any method

surf cta I‘CI al 'y avail abl e from BASF
knovey FygPsf ¢ dﬁ‘ M e y@@fiﬁfﬂ nifpg prataRlcaicHr |y megody are described in
3 fo b ; %
EF “Fﬁ@g@%ﬁ tai\)/a)i( 3e(t}h§?légli 91?%30?%3 bofH &%&Z:%y\lgx%gn&%%%&%g é%}gr%nce herein,
[885Ekt r dbromo bivdphisrots, Ammbn%EﬁRﬁNlﬁ@uL&&Rla werieaclaregedd. In
s Gy e A G O S Pt BBy R tene. 1
somdNerhbogern®)] ARK@lasiTNey BirkbirtienasReahed sl@mPound of the faiiowmg
tenperature of 70 C and stirred for 15 minutes. The
formyat source then was renoved, and the
am nopr opyl di et hanol am ne and dlcﬁt t@@pol am ne were
added. The reactign m xt ur eMex ér @d to a maxi mum
tenperature of 178%SdpE ®apett..; 10~yFnutes. The
reaction was allowed to cool to a terrp@rature of 135 C
over an hgur, fhhgudsbut oxyethanol was added, and the
m xture was further cooled to 125 C. The m xture was
posthen [he f 1} ., or thoTe
ook oo oo et B A B B RS0 R e or more
tertiagy %&Lﬁﬂﬁk%r Ieree @tdd@ﬂmante thi mlebmaSmema@de weshp. In some

) The n mxture (3428
cmbata@ﬁﬁtc&)s 5#119 ? ﬁ%uxaigaa igre g)déi eézglte[’jf iy engfgiglm famc acid
[#974149. n &aﬁé Sz)abddixﬁ@ﬁisvmd ihifladeisanicag b eforkl B8R AL kSR,
nger str gitation. After one hour agitation, an
whergigdte fon Serrndentloreiss stilepgioae of abyb aparatis) aluagromatic

grou;@sd dedlcs &V\fhé( sarfé 84 cﬁﬁ@&n? o S{P@Jd%l %ggg‘avﬁﬁﬁﬁg&a é}i@r’oggi% group, or a

non-vol atile content. ExXanple
halogghows setheepbefarati Bohofa wergn géh | g rciatn ernegm 9&) aﬁx: o4, In

h f.th
SR MR BT hE ) SEPEko R RTEL R 2 o

10




followi ng ingredients: 1A 1/6 nol ar adduct of bisphenol

Al et hyl ene oxi de avail abl e from BASF Surfactants. 2A 7
wa2penzwsat sol uti on of the reaction product ofPCT/US2009/037513

di et hyl ene triam ne and net hylisobutyl ketone in
abolEIAk b ORBY.| IHKeLNS: Ih I | e

A- et hyl ene oxi dgs%gdduc?({dgglrgér%n%? %%%%ydﬁggé@b&&%uﬁ
cong Bk st Habs afveerte abhid ﬁg@dﬁmlnmﬁma meactsicarbod@sard, Xhd: halogen.

at nos t enper at ure of
R A N e Y
minmha@dﬁﬂngﬁgbcﬁdﬁ%r @G0 NIV Sk R e 4@ sﬁ&%tﬁ@ﬁﬁ%? hi-

\g C. . During_the exotherm when the reacti on reaché
phendehg dcgﬁéﬁa‘e o aplyroraewas 2sedtimeths bmntyd Heriestot er m
3 f t g

o BEAALE RFSH0 R DG 0l Lghf gt bt
In spoobwlodioctB0ci@oridasdird fxeds &c ondge mbdsd;memef the initiator is 2-chloro-2-

th . T t hel d
phe R U Gh ol 4 bRy T Ve gt ght of
di(cQ¥Rniofticf; ha, B e%ﬁﬁo-@%}é%} vl ;eemm‘{@ii&tldh ?I?]&](g,

di keti mi ne and Nnet hyl et'hanol am ne were ad
24 Strieabel-Hrblgrmpenhee m-sactii vy awmd a, Gfum'baitMmZup“Opmnviw

T el Your t ak ex
pi%ﬂ}%d& g l}%%beéghkn%pgg léoﬁalteo?fﬁ t%?}ﬁ“egr}g %Prggh ﬁoblfﬂ‘}ttﬁg‘“h?’i
etheﬂ,254 ﬁiwﬁfaaarxymgm@@ebmﬁe hel, di(theyinesin ches); dgl sper sed

g Eol ut,lon f the acetic aC|d di ssolved in the
1 3% Tiﬁ EBTRT ORI YT de‘i‘@ﬁ? Zéd Wigeay Imathe e hdngpei aghedinents,

the thALR if adHeRdo W 4. Gnﬁé&ﬁm}%ﬁ&ﬁg ﬁjhﬂ/ﬁ}t'i 1 5%%9&85? L propyDbenzene,

portions of deionize ter catio
L3, seap-chmso-d goopphitstzdnppad , iati{2-cititve- QYBIUKBY])FSEHM Ibenzene
{bD(frﬁ one level was less than 0.05% Exanple 3 [0075]

s exanple shows the synthesis of a cationic

{86701 CI dg8bk kBl ReerEA 0B B R ROMYnS PR HHRS Chil DR ARD Ve multi-

in Exanple 2. The microgel was prepared fromthe
funcligal ol ¥gne gpectimenissthe ooue: Theorgeivostionell mapee eRrdiments,

a

the 1@% S ﬁée 2. \*7\,% 2 heg’% rgﬁ%r%p%zgp a%!:t g?%g@:%ﬁgi%g ; %B‘ir(l;[hi yi-2-
phen'yhﬂoﬁ?@\l?%&ﬂi{&mmphmyipmnaﬁﬁe‘dmw-érphkﬁy mdjbuﬁﬁi ahil e 2,4,4-

it t| on, .Th rreth i sobutyl keto was, added as
wim Ao, 2O ha b GBS I PP 0P G g Thenine, 2-
met ikt @&mrﬂ’}@ivrﬁeﬁiﬁ% &¢ Wae?héﬁef‘é ﬁ@ﬁhﬁ%yﬁ&n@&e Crp¥$he grg?ﬂodmmmss

m hutes and held at this ténperature “for hours wt
the Egléléd’iﬁﬁ&ﬁiﬁgm*ﬁ'ﬁe? @@%&miz@w&mter was then added and

e d di s ion

ﬁ}i}”f&{] 15} §§}Hﬁ Blﬁl\g@g g%?% gm C% I%zta of txsniqriﬁﬁc? nagﬁig SRS Ig%%g?m%efms the
mnh&ﬁ&ﬂﬂlfﬁ@dz& Lﬁlefﬁﬁf—@m@ﬂi}b&x@elﬁe riel ﬂi(a&nﬁhemﬁbﬂ@@l}bei%né N 4-di(2-

ofte i nsfances a ;andard m cr og anple 4 90078]
ChloRR T RBPERS Holid 4 Fee S hesi Sininet P riegre-butyl-1,3,-di(2-
chiofl RS fsphyhkadksat Qﬂﬁé’eﬂ{b&ﬁ&gﬁt{ &g%miﬁﬁﬁﬁ%% A0k £ 0K Yo

soap déscri bed above In

Chiﬁ@rlbss%’i)ﬁkedmm crogel can be pr epar ed fr omt he

R TR NN TR S S ——

initiAs ik ﬂle Tonpenpnt-g-9bp Jﬁ)b'éﬁﬂin% 081 ’%Tftlﬁ‘i(miﬁétﬁ&@wz%?opyi‘sbenzcne
Exan'ple 3 is referred to herein as a "highly
cr ossl i nkBY ni™dpeRjeETS. A highly cross-1inked mcrogel
has a greater amount of cross-linking than a standard
100785 cr QP EFBEPY HEEBo ST IRBIEH it 4 ir Et pranan et  hgscompound
r
con R e o ey SORMELELTIR R LD RUEPE, SRR
bel ow i n Exanple C. The bl end was prepared fromthe
foll owi ng ingredients: i1



[0081] The el ectrodeposition resin of Exanple 1 was
pl aced in a container under slow agitation. The
werdvghzoséyl ycol nonohexyl ether was added to tPCHUSE9/087513
slow y under agitation and stirred for 30 mnutes. The
diol elﬁm@ pha BGsdBIShy H8S AHBEM %di%%gi ’i@catrﬁ‘zrﬁ B :%n & embodiments
anpl e B [0082] This exanple shows t e prep ara ’
*“L}aﬁ%@?ﬁéﬁé\ bﬂi‘@ﬁéﬁm§b@ﬁt‘3¢0 phepdr @rtdwetooat i ng bat h

cr The, bl .end was, pr red.
0B b e P AR 9S00 EREnEREGeGRoved for the
poi‘yﬁxs%ampiﬁem eﬁf sﬁ%h&ln}éﬁkiﬂ@%&@iuuaﬁéﬂvh@@ & 7R PBR uniform molecular
tries, Inc. [0083] The above ingredients were
“C‘wﬁt& H}%Fénmﬁﬂéﬁﬁf’a%ﬁ tsa%h walepdar Boishi itoss dimapr@@ @ ig excess of a
n‘nii[@%@ﬁ}hi Eﬁ@ﬁﬂe%ﬁ%ﬂ%ﬁi hEREH ﬁgyr%xép QE;{’%W%LE@%M& w%w%a%izqmd or

granms of permeate was reno e coa
stwm@qhmﬂaﬁlm ztng atm@m&;uiarheez giﬁmiémneaibﬁt BEp veeyl, @Eleg‘lrrm tol solid
H a onduct i vi
waxy B e Bt st T B Aae S86 ek bt Fémathent 700,000 t
1,000@8peahsly6t MoreThe nmeasured solids of the tank ( 1 hour
at 110 C) was_ 9.43% Exanple D [0085] The electro
In S%%%b%%ﬂeéwc@amwgmbrﬁpwém G, @tvmsﬁabﬁm pn@enamprene, butadiene,
£ con s hstra r
ot S'M%Jb&&&l&eg%t {Ggé%o%: {ié/g’%&ga%%gggg Fisg teRper U Wéc%sf tt%‘smﬁmmer 18
mobstythADns@I}«b-ﬁ danate, BoSetlaipstudiny, @enﬁaﬁpi PSR, Or BOAhetkne. Tn
in .vol tages of 150, 200 and 250 volts. The coating
somg B PRSP B R TEERE RN at 240 C. Addi ti onal
El ectr odeposi ti on Conposition Exanpl es Exanpl e
| PRODUCTI ON OF VI NYLI DENE- TERM NATED POLYOLEFI NS VI A
[067TQUENCHISNG: WHPHA NMENCS UL FRBES T mdBbEkeD He0B jseRr ovi ded
herei n arg.methods for preparing vinylidene-term nated
pol yol ef |(e§ o %A%ff%ROJND [ 0002] Vi nyI i dene

~ter m.nat ed S, such . pl
o0 O30 BOBLSH) DR Rl Bl R8T P Bhocimens
the GO ammmmémnﬁs iRRAhceRgMAHRS . InVoRl dtlRABn@R Lewis acid is a

Qg f%s)s may be transformed into other specific
met % JhaPe AWbEREIEE, tedieprerdd sontanivrngVs pelides p sine (I

hdhd%ng tlg éﬁégﬁha@\ﬁ? an Gl ﬁ%zlnlfﬁgrﬂé ide ufnos%ﬁ%smnf#:(&lﬁngfg dr{%? , E%wm acid

succinim sant's are use
isa tﬁt@mxusmijf )nh} ldab in s@nd smb«aildlemsl Yk dobid ydiene t&n@lﬁ@haiﬁfce In some

addi t.ives. The v i ndene is
emb it B2 FabEt L liERie IS pehSd i SPESevpomens, the Lewis
acid sehi@etiedet Sbobiansd: Qﬁéﬁi&iﬁ@ﬁtﬁ&h%@b@' trﬂs&x&aélﬂbc%gem?m@i ewis acid
there is a need for nethods of selectively

18 m@%@m&%‘i?fiﬁélwidﬁ{ @H%}%ﬁiﬂ’@ﬁwmbiﬁéﬁ% Leemsmcibise d‘li« ﬂ«h oride. In some
emb&ﬂ!n%&lx E n%ms{)aqg)p@%ib?; ri? %%@E }ﬁt%ﬁgﬁr%eneﬁ giséli%%vrisa gc;S is ethyl

research has been conduc
alumfruas Hichiloiidg. hmdmmbm:}nym theziadviio ﬁu(ﬂ Q.zﬁ?{)n aler®hekdans n SOme

| t, | cha
emb @R afe MM oy anamarect b it et it i Baidecst § joron
(11 ﬁa&lﬁﬁnt{ﬂ sdNEERLEOs B en@LER 1ig! g3 QOAOY&?&%}}% b W&Amc

defined architectures and narrow nol ecul ar weil ght
embeligeriphe Lons. dt%@phealkam@nmge»m PGP srpdhatbidiments, the

of f. ntlal for in situ functionalization of
Lew“ EM% f mi%hﬁ T¥8hds and bl ock copol ynmer synt hesi s,

E‘iiﬂ)’?&}n Si zﬁ bbmc tmbodlmcnta, a mixture of two or more Lewis acids is used. In some
embodiments, a mixture of two Lewis acids ts used. In some embodiments, a mixiure of a

aluminum (1) halide and trialkyl aluminum compound is used. In some embodiments, a



functionalization provides materials which are
anenabl e towards further post-polynerization

WO 2@ot2ishas. [ 0004] Research involving in situ PCT/US2009/037513
functionalization of QLCP has yielded a variety of end

sicigioupsic rHanel&cut 5 @'%ﬁ@&%&}%l (1pf }Qﬂjiklé kd Qﬁli&fi a Pﬁnum compound is
%ln yl i dene term nus has been achieved In a ed
USe

URpERIe SR ipats, Kéﬁn@nsvm@tmamums’ba obwedngh éiihpsimhdé o trialkyl
ahm%h{a%l &JH}%{X@ A tééz!i aﬂzes %& %ti%lé? it ?5 a%xngiﬁgt itr:i%é%%?r? ? aluminum

an “al
{ 111}3@55&, ii)l?@lgﬁx)’ Nhymrm eiusaﬁ Iﬂf <ldnu§ém‘(ai®ﬁer&s Sixmtb@hwmetric ratio of
r.eact e use of 2-
alumifgy g%sg uﬁaﬁ@iﬂ&ogrwéﬁ Gap he MexnorEbedments, the

stoidMiQPUEE r.ﬁmTa@&ﬂQ BR8P hal B 1o @Q‘z@i@} Ak BP8hm 1%;@\3‘?%% 1. In some

both of these synthetic routes utillze rat
embestigenss ¢ enixeageirenisichibareide ond triedhypltsheuneactdédn
th q chln ste Recent rkm
009" & BBt b O, RO Ao R Rl oRe BT, W Sone

emb2OREAG0he IQBIs de%@ﬁa@pﬁﬂa&%m gesanébes the in situ
uaS|I|V|ng, tertiary chloride PJB chain

nver si on of
[9088] s Zeécmeﬁwhi*g%fw ¢ Tovis ol ipfdded i apaliquot. In some
emb@&ﬁﬁﬁ&eﬁxci%tz@é@& ﬂ%{iﬁ@@&c pb&%@&&tﬁ; Ll?p O8L. e Q%%gd ents, the
exists in the art deve new 5 Processes for
Lewnmmdh@md@anyWDdeqeﬁeern1nated ponoIeflns whi ch offer
t he potenti.al cove of key reagents in the
quenchinétﬁro %re Efﬁng of quenchlng agents coul d

mggﬁgom s gﬁ%‘}%g\% Soi iR Wé s ﬁf?t?re?wreaépnwg are

capaBleWiR¥hiAene A QLM 3LRE, e@i%ﬁ’&J Shiehis %‘i’ﬁ%’iﬂlﬁhﬂgg p@i"y m enmimn
i oni zi ng a pol yolefin’in pfesence of LeW s “aci d

systagp. flg sama sibeAinze. gol 1y@ihe¢& descrbred heren an@@etfhemcbmmh@mmm
of aipfghéé cf&mg% ln%'g}ne e%ﬁ%ngig cn\% tsagc oe.[i c‘trcm cﬁ»?mr has ahdéﬁgfgtdil%qmia than

ocar nonosu reactingt
the ook ostrepe @ias)mmaépma@ezsaf teﬂ’@itiee Wﬁﬁﬁh@ BulageeR i@ terminated polyolefin

T N
one W‘iﬁeﬁx%'p@et& a ngwr‘)s A8 168Gy with gﬁpﬁﬁgﬁﬁgl ¥n tIUGERS &ié&)eﬁn

In so nmbodi nents, the net IS rep reS
(dﬁﬁ%@bﬁﬂ hre“"r ol swhnymbediswets, W eleeiron R:mmmdict% \altieﬂ'maelfemum ion

termHm é:lg 2? rogﬂln e gag%géggﬁg?%@tﬁﬁgﬁgﬁi @f g Ph’i hydr ogen or

wa}gepbodn rEAE SmbbiligevtsDiHel geR8n HBKITID aapeeic&qlcmlpe&s with Lewis
faornmed is at |east 94 percent by nole of all products.

acidy gp sepe WbRgiierbetlisgtatn enon iy aéw FHEmyslepphilsorte some
emb &IOS %gt:%,eh&b& {Z‘gﬁh&%ﬁaﬁg 8P Ehd BB NGy r{nevz%@%%%% b1 some

proceed OW 11
embmm@mmhm&cam sﬁ%ﬁloa ﬁ%e:e:a“gimxe bacte he B@iﬁﬂ bxhijzsedimems, the electron

e TRy e L —
N Nﬁﬁﬁt&ﬁﬁﬁ@@ﬂﬂd& oraQ N- ke @Q%e{"aﬁﬁ{@ ]intsé’mggnﬁ‘em%-ﬁﬁl H}%Qleﬂrm donor
DESCRI PTI ON 4. 1 DEFI NI TI ONS [0012] Unl ess defi ned

is a spifpepn Besomg qmipadempiiedhe elretraciont isfdigethel sufousied In some
emb&ﬁ&%’xt@, lH@&%ot&cﬂ?ﬁonor 18 an ester. In some embodiments, the eleciron donor is

methyl acetate or ethyl acetate. In some embodiments, the electron donor is a phosphate
compound. In some embodiments, the electron donor is trimethy! phosphate, tributyl

phosphate, or triamide hexamethyiphosphate. In some embodiments, the electron donor is an

13



same meaning as is commonly understood by one of

ordinary skill in the art. In the event that there are
w@2@baresity of definitions for a term used heP@&i/ns20091@37513

definitions provided in this section prevail unless
oxygtat@daiolnh enkISRmpbARd 3ln sﬁ&*‘&%dﬁﬁérﬁ% @he o1 nm is

refers to a conmpound of fornula: R OH wherein 'S
et H8ORdr ocar byl , such as al kyl, which may be

ﬁi}%ﬂu gﬁt gng %‘gr ginki]; ﬁﬁm%%n{% glismbnts (20&:%?] {35?} é? ﬁ%e WL |dl&yp%m?é éif:g}, gtwc In

somi endrodasdaon thehdéoroardogsolp coppbaidbignfiiem 1 to 20
carbons, or 1 to 16 carbon Such chains or groups may
be straight or branched. nHT | kyl groups herein
i nclude, but are not limted thyl, ethyl, propyl,
i sopropyl, isobutyl, n-buts §éc Butyl tert-butyl,

i ospentyl, neopentyl tert- pentaj or |sohexyl. As

used herein, "lower alkyl' refers to carbon chains or
wheBHORPR DAY 10 add RMyk e@é{ @;%p@ﬁ&ﬂ’{ i Chy@ﬁ%éh G@ h‘?ﬁﬁfﬁgﬁﬂv or Ry and
at ons. 0015] As used herein, " nyl'"™ refers

Ro, @i Fonai B o1 Ry ouBs mRamﬁp@dﬁmtﬁrﬁ@mﬁuw aﬁ@tammmg of

ab()hﬁ:)r e g%ﬁuﬁ?ﬁ&eﬂg@% %&%S %\I}q\@ ﬁ[‘sg«é axio ?lﬁ C}Iﬁg é)e % E%O §01& g?car on gtoms.

In sdmarerhbatitents gl ald Bd arg E,wpmd@b@ldd@wsb |11@&M£k@yb%n@ﬁz R4 are
n dalkenyl carbon chain or group may be conjugated to

YE'@Atther unsaturated group. [0016] As used herein,

@@84?' ky{ﬁ%bnm reﬁfb%ﬁﬁnér@s %&@é&z@ﬁ £hai 9 - dlg&%%yg?gafhﬁhsfq'ﬁré@iutidine,

from2 to 20 carbons, to 16 carbons
2,4-Hhathylppiding A onandhyl m@nt -pedyhondse, Anmexianplie some
not. limted, to ..a pr rayl. up,. ‘

embbREHET B <slsmh T Mo Buv Qe B KRS e Iiine. m some
embO@ychs, GoRjdigak @6hdr0s amaldi@he Unsat urated group. [0017]

As used herein, "aryl" refers to a monocyclic or

nul ticycl®b arformmion lgpdishs enddan Sridrerbmes to about

carbon atonms, Aryl groups |nclude but are not
Eimﬁﬁ] mi tiedors m’-\"ﬂf}%ﬁ?@éﬂﬁy Fompiga rwrr salig ot pRippreRyroTs FRg 18 opsignally
: r r

addd‘ﬁ gltcpt@%cﬁig mwttﬁé hxael'\_?ﬁ etgglttg o)ﬁfer?'ra %E‘y%ﬂ et 0{ l{hﬂqlrh?cll’tp)n donor. In some
emba:ﬁlmﬁngsl sugh csaﬁpn m[&@ﬁd@s}ed% inesede terietin sirbq;ﬁal«iambresqrfeéeams and

.. tg a al ken r ou substituted
ineri e s RE M Sproe o o0 S ReP R G hrgrcyrsor s etra-
n-buty3dh S8niubefi86:8dd Andome RROUNEHGs, frRrd A8 Sk Bre&r%&sm tetra-n-
are each, |ndependently, hydr ogen or hydr ocar byl .
bm‘v{”dgmimmm‘ué% dn seme prbodimmhisethocefeny ation of horpowed iof salts or

st i 10 R MR Ty B BBy PR st A0 ples pr

liter ‘me;ﬂzemn{,) 05 earibomaticonin anee Smbediitnthe oicehiiRin df@h@comm@n
s iti charged car bon, atog&é%OOZS As used her ei

on RS or i Gadhu s it At 50T h Ty ROS Feflgyss (g about 0.025

molR kY Pler, eifn' %n&%@dﬁh&@& Fhe ¢ RAST P08 o8 @ﬁb:%ﬁ@i nnmﬁ U8 or salt
group, Exanples include, but are not limte

P‘“%‘é”m duinde gt Ferf orud.ao! frob3 4% st wszéa@uh@ﬁ@? m,gieb per liter.
422 A RcAIBNCOATINDIAY Ao LY EMONDR B the

NCEMTTatrTons

{a) Bihvdrocarbyvimonosulfides

{8086] In some embeodiments, the dihydrocarbylmonosulfide has the formula;
Re—5-F;
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of olefin end groups, tert-halide end groups, and
carbeniumions. Wien a nono-functional initiator is

W@ g®d/ 1264582 chai n end concentration i s approxi NeCEU§2009/037513
equal to the initiator concentration. For a

whetlh B ahi RG ikc0fah, ihddeh 8@, nyReArihe functionality of
the initiator equals x, then the chain end

(08N C e Joatd &ﬁhd@m&ﬁ@rm&!nﬁ% %é’ﬁﬂ%lﬁ sﬁegdﬁm{y' %\?1 @ﬁ:%nvl alkynyl,

Initiator concentrati on.
aryle allsgrat @mﬂa\éetmcvc}oe%ei sintsema e@dwﬁmmm Whicoh R are cach,

md%p@xﬁcﬁ:&xﬁoaﬂ&qsaﬂﬁé ’E o) g?ﬁxrﬁ?%\é\%gﬁgc%gﬁ%ib n»hgq@é:a Q}dtu‘genls Ry and

M a’ new tar benium
R; amma:hpmde;@:ndaalyt AkK BT EEnd OmBIihRRsCRSAHA RS zﬁé&peh%nﬁy contain

ﬁ“”ﬁﬁ&%?$ L%%added to a reaction perfornmed under

‘«.;A::t-

#gd¥hocat i oni ¢ pol yneri zation conditions to
(0088 eV eRlsod] ; ! 0”
e g
dipmmﬁ%@@ﬁq dpﬁ@ﬁ@@}éﬁﬁﬁd& gfedly Et:ifmieaﬁnisaemlsfmié“ailel dntdaalbut\s <;uihde
s R PR FOET A oSS S AR e o
sulfidbi i PergEnerkes: cﬁ%@kﬁ@&@ﬂ’s@ﬁé& tRabrRl@H AR A Rle T

t hose of the propag atln%_chaln ends, via in situ
dibydeosetyERoRgeriidg fs_@whgiﬁa idd. dipozBplis, diedropslseifie,

e e r t.of th . ‘e
iR SRR SR PSR R Pl RO kB rpnosutrice i
dnmammnhﬂmh¢mlyolefln [0029] As used hereln “diluent”

refﬁéi .a |iguid uting ageni orAconpound.

t s AAREallen ol guipjonfepgunatedpalvalelin o npre

ents may conpletely di | veor
ﬁﬁg%g ?\gﬁt%uﬁd?ﬁ&@r%ﬂi RN SO %S%ﬁﬁ@ﬁ%ﬁ?@iﬁ@sm es
diby Rk Buolbi Ak 8ciR gl a 'qhéﬂcﬁﬁ% atgem h@?@(ﬁﬁ WOlhg @?ﬁiﬁ@ﬁlw any theory, in
chloride, or m xtures theredf.” [ 0030] As uSed herein, X

some @mbg@maﬁr@y Id&t)ﬁawr&yﬂrdmomﬁﬁe rr@Ct%vah tonpoertpd§olefin to form
a suiiondum ex%aief:ﬁ nhﬁe%%&@%%&%g? b@%h{%%%ﬁ?}%ﬁ% dﬁt%égv ﬁ%&%ﬁf I;]n Some
c‘:mbm&hﬁﬁis[ ophdoNetiumieh erSid@dpomligaisebiatinieme apabliguents,

of donatlngga pair of electrons to_ another nolecul e.
suchpy Hpplesion frenirised grivolghine sideenvpbie b8 dreserossamy e ditkopt being
i ¢ -
i GAR2 8l LN LS e CUAIEL o gy o
pairgdueities phivisesid furveh enurewpl Wﬁhmﬁdﬂeu@é;mm ioake tnoty, in some

limted to, ecul es. capabl
embodi b 1B epT BB b FoS R e Sl v SR agw dheory, in
somd @f{%qﬁm‘é@is,@stﬁﬁ gpauach:of ~The,f Q’(’fnﬁ{h@b&/ﬁg ﬁi%iﬁd% hr% thmry, in some

drocarbyl. n one enbodi ment, Ris ne
Lmb%é@@ﬂfﬁeﬁhé diydrasartvlisorospifide is regpneriied. o‘@eihmw %@fsr@r imﬁui:to any
. ]

o, i 0L A5 AT L 1 NG

ionisgd pulyoldiinghoedd by the rem:hyn pmﬁb&ap desecibly tr he GrlladioBcheme:
[ 0035] As used her ei n, fer" refers to a conpound

Ahat cacts sb@th an i atgr andoga shais transtery
Maa@mmﬁi e %ﬁkrmmlgﬁlmbﬁmﬂ#@% a

conmpound t hat prOV|des a’ cdrbocat i on. Exanpl es '

wherb RO UGG, R DiE e @heinABbenkibmy 8dadearboMpouUnds or
pol oleflns MAth,one or nore tertiary end groups. An
|n|. -Mmﬁijﬁxyﬂ } BREVEQNACOREIHE nul ti-functional .
herei n, "nono- functional initiator" refers to
ww%;n i ﬁ’r ﬁiiwati Being Haw logrio g Bisomp pr wxieriekadjmenta a proton acceptor

reacts with the sulfonium ion terminated polyolefin, Without being Hmited o any theory, a
5

R1“$"‘R2




stoi chionetric equival ent of carbocation relative to
initiator. As used herein, ''"nulti functional

WO piovi1256r " refers to an initiator that provi deGI/us2009/037513
approximately x stoichionmetric equival ents of

mma e ir @3t iR tHe a1 th ated 18T Anvlide

? o?gfent s the functi %)%g?ilq? {lllt%h%gﬁ% | m(tﬁélzi‘;‘;% %rfgnﬁ}\ﬁe\ﬁnyahdme

ke 1%’?@ pefieieflian dYithont beiag Srutied tugedthetieinshaicrendndiments, a proton

o SSISEIL L) B0 AN Y S PRt hocn

hmztddeo Bundebonal idye efbddi@eitn) thi ah9hdeqUahsinXed E)B@Bietﬁlﬂ% the
tion equals x times the initiator

oncentr
maj ‘&rdﬁ 8@ gﬁ‘&(‘?ﬁt bT‘%gﬂf‘“%g’ Hydienyr Be minylife ipeginated polyoletin is
the BoY PRl and ;?Ji%ﬁﬁz‘is‘l(ﬁta@t?ﬁ %( eh&lb Qﬁgo 0f %5} Lﬂ%@%f}i%f?&sgnd
one carbeni um i on, exanpre | nc 8
couplpdripeluefefing arg ﬁe@mmﬂn atiddetst diniovabedg pnhged k@ fiiynthedat in some

erb RS SPLASH: bRl RSt e BB H Bt et
peiv@;&mlﬂo Ol e b6inP Ol RS kil toh Ul ke SXAIRLE r}ﬁh’é‘i@ﬁ’) one proton
but is not limted to, vinyli "dene ter m nat ed pol yol ef m *

accep g FeaqESVINR RN SEEPEBJOR e inafed Ry lelin ooy kefiidens terminated
p@ivg}éﬁﬁl living carbocationic polyolefm A further exanple

i ncludes, but is not [imted to a pol yol ef m contai ni ng
{68%4h ol lafspmeteh’émdm;:ib derprboniazeghidnmiae a diffuasi fhinvilo than the
1ec Sl ocatil 0 pol yol.ef m or ationic polyolefm A
CIECER R i&%?é‘hb"l‘ SUPTC M FEe epfpdipgniiothe |?F9%P% BeFepigT banthe same
fomiu@:ﬂ;is&ﬁé’ei@@ﬂr&@&&fo&* Be@@bby &bphr om an inifer. [0038] As

herein. "Lew s acid" refers io a chemcal entity

Wﬁﬁ‘@h at i‘iﬁs@@laﬁaﬁﬂﬂém@ﬁﬁ%é@éﬁmﬂngmaippamr dmﬁrnenie Easors some

xﬁlb%(%g‘t%g 5, Ui é}?&gg a&% Ee)r B ar;:rl%ng n?n meegrg‘tg doma%t nt%%pstﬁgm acceptor is

iI'ning a car
acmfnpdsmmhncﬁ»hmmar bocatl on. [0040] As used herein,
"mtroal kane" refers to RNOZ, vvhere| n Ris al kyI

al kenyl, al kynyl, aryl &xkAFIR2 or aral kyl. [0041] As

e.of all ucts efers
e B A PSS T R B o o PRAYEI. 51503
embf@RthGUR Als IRAAGHEE] Of DreeAcliBRerg 1 hﬁamyan‘@mmqf dikynv

mol es of all products of the reaction rrultlp ed
eyclogey ke aralind o 2pyiadn swed embedimentsy preotich aaddeps gydmgen and
; 0 si.r.ac t

e LSRR, AR,k LS e IO
embtdimanspRpauni, of gad}e lzf(%p&‘ﬂaileﬁﬁ:iy wtiet edlienkRi alkityl, BE:idlkyl, aralkyi,

and R5 . are each endent | vy, dr og or ;
o G oA e RSN e A TSR, ecoRaprmbotiydrogen.
In sa%@é?x%o%@nbtﬁg apar ﬂ%\ﬂ‘%:}{*bfi 10540 & gﬁ%danélﬁzﬁp%dx Gpdyl zi?l@ 0 other is
about to about carbon atons or a fused aronatic
hydi@%ﬁ‘@ioﬁn souembodigientsodt &yl %aitmﬂwati@m a ring e mamz Fout 3

abou?% bﬁl?ﬂn a%@r%ogi ﬁ%%%ﬁ@% g@% gslf gx% ﬁ)mt.on &coe &0 {r%%‘f W@m t?mcm one ~NE; Ry

gmup&r bocati oni c poI yneri zation conditions" refers to
uasi | i ving msrlﬁatl on conditions that allow for
[009%he fortHat EY O%‘f“@aﬁ’a ¥ PP §CCRID SRR GNEBE -y 81 8Pits
cmb&&x@% S n$3H§&gaJl§§i§P a SLQ&@%}‘J A¥inB 9 1:f ﬁ% #sﬂﬁ‘zéﬁlﬁ the proton
yol ef refers to a carbocationic polyole
acccmasw@eterﬁmfmrmd imgere gubsliimis e pmmymm«ce;ztat m@mmthvi amine,

aiet GO ARy R 0 BB o e 22 hERe" i Fpins i

buty Iamnteh amabs,ejycie;h@tymmme V&ichipbh®! ShiizNodeeakivignigY e Nh Seme
Quasi living pol yneri zationsproceed by initiation and
is foll owed by propagation, wherein propagating
(l'iving) species are e



in equilibriumwth non-propagating (non-1living)

pol ynmer chains. [0047] As used herein, "quasiliving
w@lwnesszat i on conditions” refers to reacti onPCT/US2009/037513

conditions that allow quasiliving polynerization to
emtodotints, [RO48lonAR c4188ds RRGHEHD, amALeR Qilﬂ'» Rhind & ;?r'éﬁvita?nme or

cting a carbeniumion wth a quenchi ng agent

trlb‘ft@fg@%ﬂm AE SEEETHEREReNLS. Ui ALY anttburdfreins, diothalamine,
¢ RO either alone or in conbination with
Heig%ot ergg%ﬂq%ﬁﬁg&u$%act with a carbeniumion. [0050]
{005 ushfrbohe’rmimdn’ﬁ&ukﬁh& puatechcbenzeipan alcehsl 9n bOme embodiments,
h ound of. the for Ia wherein R is alkyl, alkenyl,
¢ i%ﬁﬁ%ﬂ§fqﬁ%ﬁ§FC°§WQ%qb fogpulay al kyl: and nis 1-6. In

sonme enbodi ments, R is |ower 5%#. In sone

enbodinents R is methyl. In sone enbodinents nis

one.e [ 0051] As used

whefidi B i i I O Ol r 5o Which 8t o bierw R cxemple,
W 1{?@1@&4}1@&&@!}1@!&} whirch Ragyeh %@e %%d@r&@i@fﬁlgubﬁzs Wached to a

[ 0052] used herein, V|ny ene term na
TS ysm@ﬁma oF f@ﬁ@rs carbora pobyoleefbodindrat. dmnr(t)}aumsmmhﬂ,d 1o a

prm%?xgé%ia ;[‘em e ‘I | ?Jg‘glen&%{!}% 5?8{1%& %%g% %lsq {?\%? ary cargon In some

embﬁ&mmkaathcv\#@ﬁ & zﬁtaaiddsm hyektiagedir . i A606 3FBY¥imd:00 5\313 alkyl,
ed herein, “"tert-halide term nated pol yol efin"

aﬁ\e’ﬁﬁéif dkeny Loererbrly B e braimenithe Aien adcerigr hasmeore than one —
Ol %ﬁﬁblary hal i de end group. An exanple includes, but is
limted to, a conpound of formula: wherein Xis a

{6998h] odarsomé eﬁ‘ibkaiTMﬂEd}ﬂﬁﬁ)]oi Brrosthaled diemel, n-@oganol, isopropano,
|idene term

: b“ﬁ%’F’g O’C%}fi‘i“ﬁﬂ égﬁﬁf&gpﬂg §01¥<°1!kg &l c[uncg\/cg)pﬁ%tﬁ ? egemﬁemh@iﬂmems,

the AM@SPRGR:RInoR HEWLE oAkLErobendior m an ioni zed
poi yol efin; b. reactlng the ionized polyolefin from

st s cPdEHE, Be DrAeadEHPHIEE &P ByhaoN 68 phdtod derivative.
and c. reacting the product of step (b) with one or
4 nor ddrlebNdSaccept or conpounds. [0055] In sone
enbodi nents, the nethod is represented by the

%%H | gws\q}@m g@ﬁ)@ﬁ@aewrim mc%&dgﬁ@uﬂm@iﬁ@cga@h methods are performed
ina 1 NosP eﬁd%[}{ l#T%Qéﬁ%ngc%l%b t Lii‘.ﬂ? xg ?’ ﬁ ;‘ng r 0 n9%ture of two or

rocar A SONE enpor
morqonlr;y;aimﬁt rﬁnm&r&&iﬁﬁﬁadbﬁeﬁtf} ehdftﬁld&adﬁmﬂﬁle%iydﬁekohﬁﬁ @icreaction
contains one vinylidene end group on the polyolefin

COMPHARE, OF PATEOIE SABBHPRETEEon EHBPPEo MR ETRE ﬁméacam@a@bghe
diludnb @s}ﬂ’fﬁite{égd& REAY LIdihey t@%%i@&ﬂh@ iﬁpéo@naﬁdqa@ﬂf Ogrgaﬁmt

vi nyli derie end group on e pol yo
embyfirisoist the dilngnt cpmipteedy tibsdngs thh wpwn ¢msoeets. In some

the tho her Jn appear to
embmmx%%s IT%B gsi ‘h nﬁzg %fﬁgv\ﬁ‘*ﬁ“ w:ts rﬁ?ﬁ PBeRE RS e
e{mper en BorRd c@aﬂddﬁw@fs@ﬂﬁ&@lﬁlmﬂmg@ﬂk&ﬁ Aotk Yoinh WAH/OCRDN szing
. Mis anetal, transition nmetal, or
point. In some embodiments, the diluent is an alkane, an alkyl monchalide, or an alkyl
polyhalide. In some embodiments, the diluent is a normal alkane. In some embodiments, the
diluent is propane, normal butane, normal pentane, normal hexane, normal heptane, normal
octane, normal nonane or normal decane. In some embodiments, the diluent is a branched

alkane. In some embodiments, the alkane is isobutane, isopentane, neopentane, isohexane,

3-methylpentane, 2,2~dimethylbutane, or 2,3-dimethyibutane.

a—y
~d



netalloid; Yis a halide; and A and B are each,
i ndependently, an integer from1l to 20. In sone
wepiodresent s, MAYB is derived froma Lew s aciBCT/US2009/037513
descri bed herein. 4.2.1 |1 ONI ZED POLYCLEFI NS [ 0058]
(00981 ZBdsdaed yob&fiings s mY di;e@m%daehmg&@%d gﬁ&dxbakgasgmn%bgdlmm
those. of skill in the art. anples 1 nclu
the fidenf jsphiaatons, ethplaiipridg t‘abmeir thitrade, dethplank clokisn isethyl
chid@Gkdi ref ol ef i wth
(aC| d; 2 d@ §‘f‘f§?’%‘z"?§hg iéngg%@%‘cmr%m SR Wa‘%ﬁrd%éfgg%‘:t f\jn ng

dﬁdﬁmb‘f&x@m nano gyl pbloyider ika-ptdponcigondd, t 2oMsklo@pri6E QlM Ng
met hod. 0059 I.n sone enbodi nents, t he

sni f
e AR O FBGFIROTE s AR o ClEeR alteschated alkene, 1o
scm@@k%@hﬁﬁdn@% tHe i RORE s SIROLLIDBAL S, 1. &Eﬁlggﬁeégdcr 1 d&-dzchiomeﬁmﬂc

ol yol efin contains oné or nore’car
S%H oupk sope esaimeilaersa diandiiites] istahrebitonikd &dngpat.yol ef i n

ta n rboca n.en u .
00 e ERRREG L 0ROl i iRaPe daxice.aectic
anh;&h:rdhmtdnémise beh:@he UPSend, Bths ¥R REBQAL BN Shex b€ chiorobenzene,

i oni zed yol efin contains three car bocati on en

or 4 gitgEH@ney ﬁnéﬁ%@}ﬁ?ﬁé}%% e dilyeny ip ginzstrpel o bemppruids in this
paia%w@gjylsobutylene_v\n_th a catlonlc_end group. In sone

enbodi nents, the ionized polyolefin is a conpound of
E{?m@ﬂlh flol ‘3|00Wi engpotionani, she diend oniziadirpof yolaad iazEthffm@m}ﬂmxde In

006 e di me he ion
sormp AT Rienl TiehauRbel TFOAP T ORLL REPT 20U R ooy chioride
by vPRiOhefdie $MbSRMBNE MR LR Sie foReaiRn! 3@ 28 (PRLNPLEALN
is derived forma tertchloride term nated pol y0|e{
hexangimetiyr] shicgiéds by rvaivmg do spok polbeflinmgnts ﬁuqhemxmrg@h e aboui 50/50
10 ago?xf %(ﬂ@ﬁl?}%ﬁ@ %e\ﬁ%i%@z 0@1&8 Ib / v%ﬁ;gt%‘f E{g%g%ctcrenr%%)ai‘ ﬁﬂfﬁ P%Lg) mixture 15

fmﬂi zﬁrom Sﬁdﬁ@tb ﬂﬁsluym} /86 hoxae/vherd <hleit ¢¢ VORI, Matsese embodiments,
oi efin. nmbodi nents, the ionized

ol
suchGBpd it &0 4R R e TR GBIt by CHIUBIR d6 ok yePediments, such
mxxih%@ J&@&&msﬁf}ﬁkaﬂ%&ﬁk}mmﬁ% &%sp&h‘{rﬂ% efins may be made

by any net od known t0 those of in the art,
4.5 [oogyy&z: e R Bab

AAAAAAAAAAAAAAAAAAAAAA odi nents, the ionized polyolefln i's
enerated by contacting a terthal i de terninated
E%igéi ydhebing emiboiivgentse iesneibpdh dekerimdmereembodicnonts] attzhe

' | efdn .l S erated by c actin
e R BAAR T T 05  BRL AR Ppods cescrve
herein&fmpﬂ&ir_ﬁﬁ& pok yoh@bdtie Bim kBli-1 BHTAE ab&kmM o7l €@ some
leyo{efln MAEQ a Lew s acid. In sone enbodi nents, the
embgicpEdip SR FIFTIvEd GeRBr e seriejaceohe denangues from about -
100°C86Ls l Shdrdeytg frfgocg%o gn@rﬁ’l 1§£ﬂh5d¥\%gspm dLim%Wi atty %/egfgrmed at

[0063] In sone e I ments, e tert e’ls
a teafpreognuairdmm phaen -3¢°K) mlabnmzémb olnysoirefanttedimens, méﬁtﬁ@ﬂhﬂ@.‘d

ol efins 064] I n sone e od| he 1onized
dese iR TSI T ROT L 08t SR UpbitS SR FiC in some
embiSRARNE N0 HoMRIAL FescPUEN LB R PR RRLYOL %Jrﬂi&r&%tf?dzﬁ Sbout -70°C
one or nore double bonds. In sone enbodi nents, suc

to abgriefBiireln W\Wi@ﬁnﬁﬁ wartbaimiodn és«aab@i kerbonk: pdrﬁ)isi@dei a
temp@g;]'ﬂ_iﬂ;g Ii te ﬁéélﬁc é? %%g Cfrﬂﬁg’ qu lbgﬁ.’% a,mb n%magn%émegnetgwcsmabed

hereiprae&f mfmrzhe@ al g/tﬁngfetﬁﬁux@@ﬂﬂt—@°t]$ &”Kiﬁé @l{}“miesmﬂ Ol xemc
0 enbodi nen the ionized
cnbey &“%‘F ot e %@g Sﬁ%@?@g@w ORI g A PHFEIRALI0°C. In
somaMbkbd@mBpiief Bs ARthoROYRHBEd Rereih NS ATRARR QL) IBMcSatud RS -45°C.
i oni zed polyolefin is generated by contacting a
pref ormed pol yol efin containing one or nore doubl e
bonds with a Lew s 18




acid. In sone enbodi nents, the ionized polyolefinis
generated by contacting a preforned polyoiefin

W@ waresshg one double bond with a Lewi s aci d. PARUSWNAE037513
enbodi nents, the ionized polyolefmis generated by

In scoptadbingnd, pelidEabulyl-aRe HdRkl Xx@tp'eﬁgn?%dt B a%erhﬁwat%re of -60°C
acid. Insone enbodi nents, the ionized polyolefin '

In sygf @%?%‘6‘%‘9’ %ﬁﬁ‘é@?d%@h@bﬁﬁé&ﬁmm@é ppdbyraidefti |artempi.rature of -80°C.
cont re endo olefins with a Lewi s acid.
46 BN CONIREN P ﬂgns fromthe inifer nmethod [ 0066]

I SO Z 0 olefln i,s derived
Wﬁ%”?%m o TR e BB aE R B t R dn SRy |
dihxidmmﬁeimnmusulﬁai&s kd emain &1gs exanml861af. 2 sye hbaiethodsems e

bg r|b mU@}iﬁ@t Nos. 4,276,394 and 4, 568, 732,
embgSEF G HRHRERO] %fr*?ﬁai«wé%%%%ﬁ%é@ﬁéf@aﬁ"é’ev%mﬁmsmiﬁdex o
chaif QRE: € @%ﬂ&ﬁ@i@ﬁ% R JRRONBL, dofhie e%?f%t\iﬁ‘geim tﬂg Ao og{he%oiar

carrying at least two tertiary halogens under ca
conqsairyiiey bcz‘awruhimbmarbyiomwﬂﬁd&sanehzen‘emﬁu inEntsgboih®.5 — to about

H} ?é) W& Emb&%i%mi hfc erét; o{gf tg? gm{ka[yla,gﬁarﬁ? va éem ,%(ge Ve
dahyﬁﬁnaﬂi} Gﬂdiﬂdmﬂ?@ib@fd @dﬁm @lds by T Apbutly PIbghout d). 19REREd
yolefins fromolefinic nononers under qnaS|UV|ng

smbegl%&safhf»éﬁw%%ﬁ JHH tzya%qnérﬁn%hﬁw%ﬁ@‘v{E@e@v} mywulfides to
chaiff @Pﬁ%q"% PR Shoul e | @ gg‘&di @o!ﬂsl%kx‘géﬁ%a i %(ﬁx%tifa '@ 8e molar
ni ¢ nononers under quasiliVving car oca
concepmeian wscendhbelrosuigHneondi fdcons chan gudsh s abgut 1.0 - to about
10 ﬁg[bopqt%onlc ggl oleflg%f enerat ed,. Such conditions
JOBE CHBRT B B TAPR Ohbe RSt RABGRRHOT FUSESH sk | |
dihytifbchitindddosulNaBs {o dialnl gs 300! 8. of such nmethods are
described in EP 206756 Bl and WO 2006/ 1 10647 Al, both
[B018#] whiterrharedsonsasarieeal thy nediods dpweibpd herkiw, arf 0088 ited by
the &i&ggg%:lﬁ 89' ﬁﬁencth m g%g%%&%%%ﬁ%)r iﬂ]«; J{n &;E}?{lﬁetc g&cﬁ%eaem
appepﬁ;l ty Ghed fid u;b;&r &rdyasd thevhaigodsalcbeibat horiCmay be performed at any

uhan& axg (Io%g%liltt %ﬂe 4 g%laf%p% %%E&%ii;engg%d%ge ﬁ%@’ﬁ% g%%o?ﬁﬁ%caeglirii{igrg 1rs] %sss than

hatf il Joﬁ&!\én'&gﬂé@fsﬁy&%s abid) 1h Bidhd @%95&11{6@@6% el 8P H@nm S ncemraﬂon
enbodi nents, the initiator 1s a conpound or polyole

1 lespithdn ida)ﬁ ém@ﬁ tiﬁfoir Vi @mtdwanyne*numgrmwpma corbodompts, the electmn donor

con PREHIE S g B L DR R EBBLhERGBl R,

electh@T \ﬁdn@[‘ yo@eﬂarsgmup icsé £ Q)2 imesoe condash mitsraddie n some
initiator |s a conmpound of formula (X -CR8Rh)Nn ¢

embgiaraisnthRgiccpn ﬁ?ﬁ’&f REGEHHBIENA d¥ie Ff}&ﬂébhﬁﬁies gedievipagd
mﬁwgﬁgﬁg& al kyl, aromatic, alkyl aromatic groups, and can

he sanme or dlfferent and X is an acetate,
5%1§$§h eratense hyﬁp@xrgdmhgtmwbammd aohahtgem isless siowe) 010 M. In some

as a val ence qf n, , S an
emb g o VRG] B eaE e BB A RIS 1 pnd Rgbegpents the
chaiRenBdc@chy 08 & BeNhew 0UPSC Qﬂé@h@érﬁ@x@;ﬁ@n@ arb eﬁmﬁé&m
t oabout 20 carbon atoms. In sone enbodlnents R ,

concgp{Ertivg inlees iy P odr Bosoge @@bgme‘f@ﬁt&aﬁﬁ ichgjnoné cemeb@ﬁm is less
than 24000 tIQ Q&QQ Hﬁzb?cﬁzﬁ%@o e ?F%Q e.,nd C xl&g%z&!m %%%a%% B 0@%1 M.
S I's oride. 'I'n

is a hal ogen n soné € imen
4.7 somE I BEAESITYhe structure OFR8, R and R mmcs
the growi ng species or nononer. |In sone enbodi nents,
{6618%ich Istowe tubediiveng, the nm&ﬂb;@;ldetdnbled tetcivalddoveell @rovide

iy R RHEIS: Siefd b e POy SEid VBt b e,
a cunyi, dicunyl or tricunyl halide. In some
embodi ments, chlorides are uUSed. In some enbodiments,

the initiator is 2-chl oro-2-




phenyl propane, i.e., cunyl chloride;
1, 4-di (2-chl oro-2-propy)) benzene, i.e.,

walegoeamsschl ori de) ; PCT/US2009/037513
1,3,5-tri(2-chloro-2-propyl)benzene, i.e.,

p@iybﬁdﬂn@ uﬁ%ﬁﬁﬁ%goéﬁd@%)eﬁig #rtémtint H@ﬂy@%km@ 260 EQ{%Q&?%E?&@ﬁm are

2-acetyl - 2- phenyl p ane, i.e., cunyl acet
reaction py jp%lbﬁﬁy s scgnﬁbﬁ“éwpmsmggﬁﬁ Finy 1(}{@1@ tenimyted polopleGinat gy major
puxﬁmﬂﬁgﬁggu@%ﬁ g§§¥ﬁﬂﬁ%Qﬁﬁ?fﬁﬁngiﬁg%>?¥%£?y§¥%n%an§%ouped
polygiefimn larwthmimlpreddcmr ); or ’ . ’
ﬁiiigﬂl’}’f( Ot r ng%%re leﬁp\tl%%%/%gggegg% Wémigﬁn fayemed is at least 40

percbﬂ' Hy' 1@5}@ fofhB pAsdaBlsON R &ni%l’ié’ erﬁ‘i%difﬁeﬁk Mk VRERLENE IS %}biyoieim

di (2-chl or-2- propyl ) henzene,
f{)ﬂl’t@,ﬁﬂ% ot g4k OF Qeigezprhypyqﬂ}a loé nit @n@iucm In some embodiments, the vinylidene

e O e R B AR e b B AP PRatSs Brek

embodn@nisytetvnonalkne i@mfﬂa&@tﬁggmﬁitm PEmestal 1b WGt i-aRal by mole of
I n. sone enbodipents, the initiator i s nono- functional .

all proglugiggn gﬁ%%gpmtl@m%t e vimyiideng tepmingted polyolefin formed is at least

80 pgr_cgr:ﬁloiﬁflr rg%% 0[? Q_ﬁ %}(QL n %ﬁf’ S game gm@&ﬁh?é i 2{118 Q‘ﬁﬂyxdgrgﬁ 0N Gated

polyBlefp titvanegd-i2 apihm ¥b manpa?rt@ m@leeﬁ kb xyeRcphdnydips opdodiments, the
ent

h
vmv%d&gxg&wm%&%pﬁiyo& %’ et béin QS percent by mole of all products. In
som@cRbORRRAK! thé vihylbid BBARYIRPBLANSn rmed is at least 94 percent by
met hoxy- 2, 4, 4-tri nmet hyl pent ane,” or
moloolalhgR§uds 4, 4- tri met hyl pentane. | n sone embodi ment s,
the initiator is 2-chloro-2,4,4~tri nethyl pent ane.

g [Qoﬁ%iAb@?ﬁﬁgﬁ enbodi nent s, Fhe initiator is

In some enbodinents, the initiator is

i?i?i%ﬁg Q:te%%u&'é}k &Qm%%&, &g/g%éld)%:p@ﬂ] %ﬁr}ﬁmtraﬁed by, t&e following non-Hmiting

oXy- enzene
exangheo riéal@&smpmﬂ) battzianeéhe contrary, all t@mperatures and temperatures ranges

.1, 4-di.(2- net haxy- 2- enzene,
referp B N Fg P R ERBREE s Siapry commssatie” s to about
20 tspiTe enbodi nents, the initiator is 5
tertAbutAJ-l 3,-di (2- chloro-2-propy!) benzene. [0073]
51 | n Jo%aMIHEBYlfents, the initiator is multi-functiona
In sonme enbodi nents, the initiator is

0614913 5\ fq&qr(hzdgﬁﬁbmdhgtep romit bolienyidask vors cquipped with an overhead
mecifaag?g?t xfér (a%a ggagzg%%aﬁbtgn Q?@ %?nne cf. % his asge)gnbg\g A Shiersed into a

€ nohoner
hepthy:dmdtganﬁ@‘ls[‘ woRO B nitrbgd gas & 6 onpowridil ¢ bRtakmbiBeRMlyvebox.

roge d carbon atons, including but not limted
Th“ﬁ%"ﬁﬁégﬁhg 51 Beifioviga geackg e havi ng from about

108 illi B hn 2O P8 2AlsepEB. | n some enbodi ments, such
conpounds have from about 4 to about 8 carbon atons.

_ h@ %& I n sone enbodi nents, the nethods descri bed
801 Hir oi78 reliiters reatpiieledds oyilitvetepel yREI zat i on of such

6861 gﬁln 0 %E{Ssmhﬁht_@fs &ﬁ&iog? h%%lﬁneﬁos %liafnfc‘: %g&ﬁ%mé 355 %)Jor}% t(%ré}?rgmtum

001 ¥R glet2si mniﬁhi@m mébduﬁetﬁﬂﬁyxtg@nt qu&ﬁbx@&ﬁ a®tocdn Wddetaive, and
d nment s uch rs are | ow
mﬂiﬁgle3éﬁéFﬁaFF§H§d$Tﬁﬂ#ﬁwéﬁu%% : %giners havi ng a
(00119 equka rthé"@(biﬁéﬂtf; of ik kOMARA ﬁ&@ $Qe %&%nﬁ%ea/d@é@ocof
solid waxy to plastic, or elastonieric materials
havi ng nol ecul ar melghts of from about 100,000 to
1,000,000 g/nmol, or nore. In sone enbodi nents, the
nmononer is isobutylene, styiZéne, beta pinene,
i soprene, butadiene, or substituted conpounds of the
precedi ng types. In sone enbodi nents, the nononer is
i sobutyl ene, 2-nethyl- 1-butene, 3-nethyl-1-buten e
4- et hyl - 1- pent ene, or beta-pi nene. Tn sone
enbodi nents, the nonomer is isobutyl ene.



[0076] In sonme enbodi nents, m xtures of nononers may
be used. (iii) Lews Acids [0077] In sone enbodi nents,

W@ @120 acid is a non-protic acid. In some PCT/US2009/037513
enbodi nents, the Lewis acid is a netal halide or

B0 iGN Nt cdhﬁhh&ﬁsmhﬂg SRR, mﬁlf@ﬂlémuh?ﬁréc}ﬁ&j% s c%arged to
netal halide. In sone enbodi nents, the Lew s aci

the flaska Rhairretoan wislloged ta pmemﬁ {2 )nited drdaherala mﬂh(ﬂcké) of the

poiygxﬁo ozgfl?er;rne %{ Sﬁﬂ} ﬁl& ‘%PT%H]K_( 2 85 321 6§ rgzﬁi%%r tﬁi"ld%’ﬁq%efj gath threaded
capy, mmmd anihecﬂsziem &nhhﬁ@mmw s-apte is atin (1V)

sone enbodlnents the Lewis acid an
00 B ﬁiﬁﬁi{la ISR aHlped BngonERwot dehtest tubpforl Idwidditional
minded 5 Hrat ?é&%ryﬁﬁﬁt@ésﬁ Qibugf%b@z gsmﬁ"i of 'ihteapiluH{Q NAS teimm ted wuh 5
tetrachloride. In sonme e I ments, the "y
millflitera gf mﬁi’;@g@iﬁa@m\@@ﬂ de@m;baxaﬂsmmamptﬁqmmmm:‘uumhef ctzeshn; Blisulfide,
Emng’ﬁ agﬁiY fié mr:np(feq % té%%%n}én t%&%?%éﬁng 815223 q_ﬁé};ﬁté}qg@%’ gfz é@s added 1o

one Bf i}h}é |rerﬁia1k:iﬁ‘igﬁm@e§ bbakinte o kRetBRTRISARRALE BNl Gy sulfide
qumF§MAS acid is a non-netal halide. I'n some enbodi ments,
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miiiém oémamimiems&haigaé mt_emiesmaemzdnms tee gueneitiky beaction. The final
num co e Lewis acid

pol PRGNy TOeal G L O8] S TS AbBA B pregid o fina

comPArkit &aafpld Wbl ABY ﬁ{)kﬁ%}%&h@ﬁb&ﬁazhﬁtglﬁ&g ond @m%gggd to provide
enbodi nents, a m xture of two Lews acids is use

a w%ﬁ@ﬁf@fiéﬁnb@é inrefor e faiemfxngjrémmmamé tupionidnr¢lerdnpehial soetural
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[eg1arumi 'ﬁmédt&dt)qukr&hied é:srt}i‘katrrpi@ zky Iancabumawmq rpeuRdsbE 1.
ysed. In sone en?odlnents a stoichionetric ratio of

Reg‘;’%sfrea%’fl?f‘h“rfﬁrﬁd?i“ 5HEDi de to trial kyl al umi num
conpound is used. Tn sone enbodi nents, a
stoichionetric ratio of 1:2 aluninun1(lll) halide to
trialkyl alum numis used. In sone enbodi ments, the
stoichionetric ratio of alumnum (111) halide to
trialkyl alumnumis greater than 1. In sone
enbodi nents, the stoichionetric ratio of al um num
(I'11) halide to trialkyl alumnumis less than 1. In
some enbodi nents, a m xture of alum numtribrom de and
trimethyl alum numis used. [0079] In sone
enbodi ments, the Lewis acid is an al kyl al um num
hal i de. In sonme enbodi nents, the Lewis acid is a
nmet hyl al um num brom de. [0080] In sonme enbodi nents,
the Lewis acid is added in one aliquot. In sone
enbodi nents, the Lewis acid is added in nore than one
aliquot, n sone enbodinents, the Lewws acid is added
in tw aliquots. (iv) Electron Donors [0081] As is
understood to one of ordinary skill in the art, sone
el ectron donors are capable of converting traditiona
pol yneri zation systens into quasiliving polynerization
systenms. I n sone enbodi nents, the nethods described
herein are perfornmed in the presence of an el ectron
donor. In some enbodi ments, such el ectron donor has a
different formula than the one or nore proton
acceptors used to react with the sul foniumion
term nated polyolefin (described infra). In sone
enbodi nents, such el ectron donor has the sanme formula
as the one or nore proton a@deptors used to react with
the sulfoniumion term nated pol yol efin



(described infra). In sone enbodi nents, the el ectron

donor reacts with (he sulfoniumion term nated
wWEoiogarwstin to forma vinylidene term nated poP@DUSH0091037513

[0082] In sonme enbodi nents, the electron donor is

capabl e of conplexing withygws acids. In sonme

enbodi nents,.t.he_electron donor is a _base _and/or

nucl eophi lie¥xqmpisgme enbbdiidrent s, | he ®liBdtiglon donor

I s capabl e—of--abstiracting or _renoving a proton. {In

some enbodi nents, |t he @tkdudisly donor i sgam, or garic

base. | n some-—enbddiments _the electron donor i s an

ami de. | n|some entodi AEFElsuiife el ect ropgggnor is

N, N- di et hylf-ornani-de,—M-N-di.nethyl.acetanm de, . or

N, N- di et hyl acat anide SR gniEidbodi menf45? t he

el ectron dener—i-s-fa-sulfoxide. ln. sone. enbodinents,

the el ection donor is UFHERHWR sullf oxi d&968 n sone

enbodi nent-s;—t-he—gleetron-gdopor—i-s—an—ester.—TInisone

enbodi ment's, the el i s met h{ii%hacet atie or

et hyl acet-ate—+natsere—epbodi-rents;—the—el-ectron donor

i's a phosplaneeténp enbodlngnts t he

el ectron donror—ts-*t+i+ret-hyl--phosphat-e; +r-h-n‘v!

phosphate, or triam de hexanet hyl phosphate. In sone

enbodi nents, the el ectron donor is anoxygen-contai ni ng
'i}mrmg al EXepPURS -1 sone enbodi nents, the el ectron

donor |s tetralsopropyl tltapale 3400%9] I n some

0014 b o i sBAtation ofd alyisy B NE Inidistor
4’: edding [@rnﬁ@ﬁlg ment s, t he eI ect r on
) OT T ~wrerein RL, R, R3, R4
@é}léﬁb Rb i{anmceiaém mziﬁuﬁi&m emdﬁlﬁitdtw;n ﬂgxxttr\.wequ@pbd W:tth an overhead
car byl ; or and R4, or
e S S ] BB P e PP SR 41 SBHAD o (peBed into o
hept@lRskh & EQ"@Q&&& ey &%E)Q&ﬁg;@tu@ HBufarfalii 5% %Q%Ehﬁaiovcbm
ring of about t o about carbon atons. In sone
The @ﬁ%o‘ﬂ%ﬁrféﬁt @hafmi wivel R faleviegcetrctiniidependent |y,
A hydrogen [0084] In sone
165. I}éxﬁf gﬁ&( B%é!m %ﬁﬁnﬁl%teﬁfaggf% o o P
2,6-di-tert-butyl pyridine, 2,6-1utidine,
wﬁizﬂ4-dﬂﬁénh§ﬁ@mwhﬂﬂhﬁ¢hmﬁép&@ﬁﬁhﬁEﬁMykﬁytidine

wmﬁl}me @c‘ﬁ‘é{ihﬁ%ﬁ"’o’n 8&;10{0 %4@1%?%1;%@3%@}@@1 Odcl e termperature,
Ei?ink\k}l\l- Cﬂ) byt yﬁ@hﬁ@ch ib?m&;‘ﬁ%q& H’Qﬂ@a@‘d@ Bt tﬁtiﬂ%raturc and
ctron donor is 2, ? i di ne Conmon lon Salts

%E%Hd Hefih rsdlﬂtﬁcm@émb@tﬁﬁ@w @98@}&1?5 #of®"enbodi nent s,
{001 f’:ﬁmrg%gh o(?h §&{tér§t% ?f lhr% ?ﬁnﬁ%@?ﬁ%ﬁ% %Q% §/\ d&? ¥%m?p%&g all ﬁd ky
{00126pl &Webremmm{éd Bili!emgl @\ct B 80 rekdBers tikdniso I&Erachlorid@ Was charged to

: ffgﬁ%g i nent.s, sucﬁ Sri4ts may bg used to, increase
the e SECERG RS AU egEotrd d 7 irgRgtes éﬁﬁathi%@éﬁa@@iiw!tswf
diisobi@RRAIRXCRANES ok B SONE, 0 e3€

mo'b \ ? precursor F’sk tetr andf EJt});‘!ljt j‘/llhgiemipbﬁ?ﬁ%n&cﬁ Qmpe& ?ﬂhg
903"@91?@“@%@@?3% rias char et @@Mmﬂ@hm &lst beg eyguisped with threaded
caps, i%ﬁc?ae%qwﬂyel n[ Ibﬁ. :Iré%%ﬁi% g §Et enbodi ments, the

ncentration: s or salt
{ﬁ@i?ﬁi ecUis qn&xdhmgti’@&iieﬁﬁ Blerd ¢ ﬁmu@@ ook @ niTBYted @t bRickRBe the
ge . from ahou 005 nol es liter to about 0.05
o O‘C’ﬁé‘rbeé’t?fé PV ‘ﬁ@f “@dliﬁ §6‘h‘éﬂféﬁ‘tfb*ﬂﬁ et d hregrginutes were required (o
compiQBeRNERakLeMN Hfalhe-Lopmon ion salts or salt
precursors is in the range from about 0.0005 nol es per
liter to about 0.025 noles per liter, In sone
enbodi ments, the concentration of the common ion salt
or salt precursors is in thé2range from about 0.001
nol es per liter to about 0.007 noles per liter. 4.2.2
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(a) D hydrocarbyl nonosul fides [0086] In sone
enbodi nents, the di hydrocarbyl nonosul f.de has the
wo o0oaiit@s1t R1 S- R2wherein RL and R are each, PCT/US2009/037513
i ndependent |y, hydrocarbyl. [0087] In sone
[BOE®odir hemsmﬁguaaﬁdeﬂzr BLkAngiesh., nla@éﬂﬁﬁs@gﬁrﬁﬂiéfﬂ Hel¥loare
or

al ke | kyn aryl, al karyl, aralkyl
qh@%?&FgéPk@?Eﬁﬁﬁ .sone enbodi ments, RL and R2 are each

i ndependent |y, alkyi, alkeggg E‘glkynyl aral kyl, or
cycloal kyl . In sonme enbodi iren s Ri and R are each

i ndependently, alkyl. In_sone enbodlnents Rland R2
independently contain from1l to 20 carbem@iess.
[ 0088] | n| doampknbodFrer dscephe
di hydr ocar byl nonosul fide is diethyl sul fi{e
di propyl sul-fide, 1||qnnronvlsulf| e di,al lyl sul fide,
di i soanyl sul f§de, sééetismel| sullfi de, dig sopentyl
sul fi de, fi-nethal VlQH|fIdP met hyl tert- OCtV|
sul fide, Hdinopyl sulfid&tegiiacl adecyl sul &i de,
di pentyl sulfide,ior di-tert-dode¢cyl sulfide. n_sone

embodi nents, & he jihyd?ﬁ%%ﬁﬁ?lnnnosulfléé*ls
diethy|su fide’ d nrnnwlculfldﬂ diisonronvlsul f de,

diallylsulfide, of di PEORWHEUITide. |n sBne

enbodi nents t-he lhudrnnnrhulnﬁh\cnlfldn LS
diisopropylsubflde. (B)“ﬁ@?ﬂ%ﬁlon of suﬁﬁ%nlu m i on

t er m nat eg—poet-yotef+-n-[-0089]W-thout—being-l-i-mted to
any theory, i sone é ASGEYREMS, {he 3
di hydr ocarbytronrosut-H-de—aet-s—as—a—guenchi-ng—agent .

\4
Wthout being limted to any theory, S
enbodi nents, the dihydrocarbyl nonosul fide reacts with
2 the gnarzedEpgl yoiefin to forma sul foniumion
term nated polyoiefin. Wthout being limted to any

[301BDEOI Brieph flt RN FR/AOCHUTRRES UslachveMb iR SN Pitiater

. termnated polyoiefin is stable, Tn sone enbodl nents,
ditsggepyiselidsni um i on terninated pol yoiefin is obser vabl e
(9013¥) SPEELLARECD t s
B rr%%g e ?f% %1\(%1'{1&9 %ur{&et%ﬁp%ﬁl %%k vge% Eqﬁzlpﬁl Y Vv%tg%g Verhead
mccip}mlhqad) s‘tﬁi‘m rang el atmnmabmadnw thérnaoneetér. $hdcdseerdigly i@ dmmersed into a

er| ut being limted to theor in
nept G R E RSB el S Re AR SO ArGal Yerimaitere Blovebox
The Radid mmw tiheutd PRk 0@ i (%f&x@%ic@an@sny theory, in sone
embodi ments, such counterion is i d . Wthout being

85. 2Imf~ﬁ11t‘@él hesang eguitibessrdat -6 Cs one enbodl nments, the

di hydrocar byl nonosul fi de i s regenerated. VVthout bei ng
ﬂﬁiki”‘P%QsB HEYs & Kiosd %ﬁ% nts, the
E } act |oﬁ étmé%ﬁ&%2£¥%¥ﬁ§8§%g§?' gg%ggﬁlflde and
Eﬁmﬁﬁm Zeth ga%%cylmeﬁmm pﬁnahg}@snthrye stcjmdthad i mnnmmbmwre

descr,| OW ng.sche erein and R2
00143 BlerA ﬁ*&éﬂ%ﬁ ﬁ?’iwpyﬁ%f 684 "ﬁiavw& i o SRR, and
§€}@EW§TH 3@@@15%&&6@@&?%1;&&@%%%&&5@% spging limted to

in sone enbodinents, a proton accept or

%ﬁiﬁac@vw %ﬁ cpiienta ol e mvndrhogient Bk wre eduipibiaye] a6 T

th oLon to
ﬁméﬂgaﬁ%h p@ﬂhtﬂpgaﬁii ] lltng gi}]etxg }T??)é}’ﬁi i gér)rrrsn ¥1tar§3‘% “{%{vhiﬁ"ég%& E‘)(“hdl ged to
the ﬂﬁiﬁi{ rhiha redotiyh nde ahoxksﬁ?r wipradeed 2pohiyokehi thc?s/\ﬁfrﬁ@lﬂ DA was

ted. t mhodj nent
remostbbtor: RERY aid SHh b PO BT RES SUPFORI A GOl

provideE &mwﬁ‘@br%@v@@{éb%i n_g»hﬂr to\Whd RettoPs R8s z;tlxiﬁﬁ% tedhf Os@nY of
theory, in sone enbodi nents, the vinydene- ferm nat ed
dﬂSﬂﬁf@ﬁ*y%Plélﬁip v sheed irepereaption uéfm‘ Mnthiger 45enng TilChi wedtharged
to any theory, the vinylidene term nated polyolefinis
the maj or product, and pol yébefns contai ni ng
endo-ol efins, tert-halide polyolefins, and
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coupl ed poiyolefins are the mnor products. Wthout

being limted to any theory, in sone enbodi nents, nore
WO b@n/120581 pr ot on acceptor reacts with the sul f BEI/UM0DYOB7513

term nated polyolefin. Wthout being limted to any

to theheanys, THe rBRERe 2D QG FERE 30 HBLEs LNAR RN RO Ctgt of pre-chilled
acceptor reacts with the sulfoniumion term nate

n-bigy éV%tie‘rf%C%qdd? ﬁiﬁafwwtwwiwb et 2 minsiEedripd| imaey i25.ml pre-
Lhiifﬁg%hﬂt}@ %99’%{{?& N dh ROk tgr 5 t% o0, go e t%étgt g‘f&]%g j’y'l%mmc,

ferent fornu an th T onh
Slltmrashd\msxﬁrﬁaeeh’bo@frments the proton acceptor has

3the sang Loyl a as the el ectron donor descri bed,
supr&—~=Foe32t=1 n sone enbodi nents, the proton acceptor
n| c .,I rreenbodlrrents the proton
wma%ée reparation of Pelyisobyixions Lising o Mono-dunctiong]dnitisdenn

mu@m}@pt«ag[ﬁdes a corrpound of for rrul a: R3- NR 1R2 V\her ein
and R3 are each, independently, hydrogen or
{00 ﬁh’% r oeacwﬁymsuk A0 seHiitarben- h@nms flagiawiscduyged @aﬁml averhead

l'nCC!lcrtl’H g%hggf%&*rr eﬁi;%gftkt)}/lfsm ectgtr yﬁﬂi%g 8}:@ wz}g 1¥1merﬁeci o a
hcptem)im]lh aeﬁt)@r,, unie é@tff nifogan gasRniaSubyginge nmcrﬁ;ﬁﬂmtsﬂfére gkwcbw

Ti glrigk hy roc rb% Fj@ﬁﬁsome enbodi nents, Rl and

e Y"ﬁ% e wEB e PHBRHISTEMEISRL and R are each
gﬁml%g}iewgﬁ&kﬁ’m @é%}{ée #{%@ﬁlm -kkynyl, cycl oai kyi ,

aral kyl, al karyl, 'n soms enbodi ments, R3 is
S04 Hr otal byilhhteahmemmwrﬁea&qeﬂﬂbaﬁdﬁ hiyddgen. In sone

{
n dro and..one .of Rland R is

00T D oo T e, P O Y b B HO AR APl g hpardtie,

mmeﬁpod} EAtisiieil 2 animBRy iy ARk REGH RS 3o frh M Shad F O hd
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about 3 to about 7 carbon atons. In sone enbodi nents,
{mi@h}e et Bilikceeptisrbundsnmudiriah aorn8°CNR) R gr oup
0014909 > 0 atl-
D SO RIP LTSN ool 8 RSO0 BGPTSR
E{ﬁi}iéﬁi‘: ept/ah cstimieg snnn@anw anisneilliirssomsuendiadhveidt Syas charged to
accept is ater am ne...In_.so

the fg@g ogfw?éc%?téon Fgdl utﬁdéﬁ p&l@g%ﬁ{)l’ (g;}gxlngestﬁt ﬁéé{tfﬁ'yqlmh ggﬁgl aliguot was

remcie@ vl thamkReyr dE PREPY (AR orliBHE ¥ ImBFBEIed methano] to
tert-butyl am ne, sec-butyl am ne, di-nbutylam ne,

Proviigia QWWESW |ﬁf§?f§}?f‘ﬁlpaiﬁi‘ Hethe egdiion eﬁﬁzylsu&’#ﬁné hewt.69 il of
o d| h r,ot
ciiso IR Mlrach s FRTBRIRRTWIEES RphaR 15 %h P FiGhypes
chargad tn ebc @ECILT. | Tiw zytbmtl’eﬁms stifted e Benﬁbﬁiéb aenRhish thRE29.65 mi of pre-
yl am ne, di ethy] am ne

bl %){ on.acce “Q }le
chilgg 1 t‘ﬁ%%‘ﬁ? S cgpepbiot QAP AR ey ?‘6@945] mioyiepsed. Finally, 25
mi pRINI BB so! tv!?h% cﬁéx%&@ﬂ) RE CERIRT hBuD 28LCRD Qainibhor of e

sone embodi ment s roton acceptor Is a conpound
bufyt%évml%ew%@élstth‘enetﬁaiﬂeﬁétlafmbhat| ¢ hydrocarbyl, such

54 @S %%)ﬁw Pi‘!ﬁ"l&h may be substituted, for exanple, with
an aroma%*rc"m)

|ety, such as aralkyl In sone

dxxse&)hﬂwﬁﬁiﬁds attached to a prl rrary car bon In sone

odi pents, the -OHis attached to a secondary
Eﬂmg’gbbo‘hmr Hedomy BHBbEr mend dottprdlasionar sawppatdar gvehead

mccﬁaﬁfc&! Airder ﬁ@eﬁ Pﬂﬂnmﬁ Best Qi %@Qtﬁrflﬁ‘?t FhisBsdedn %If t@él jramerse dintoa
kenyl , yn or aral Ky I'n"sone e
hﬁ’?‘iﬁﬂﬁ @‘a@r?ét'*‘ﬁﬂt (/aw@)épthb mitfiegsnrges & 4 hdntaongly inert atmmphere gimcbcx

The flask was then charged with the following reactants:
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OH group. [0095] In some enbodi nents, the alcohol is

nmet hanol , et hanol, 1-propanol, isopropanol, 1-butanol,
wQ@20atz0561 , tert-butanol, cycl ohexanol, or PCT/US2009/037513
cycl opentanol . I n sonme enbodi nents, the alcohol is

{ﬂﬂm h aSﬂD b ,miﬁﬁh@*@ Ql. xar@leghiSOREQPANSdeC | n sone
proton acceptor may be a phenol or

ﬁgﬁ% no r i él @‘r“ 3\}%?173 %ﬂ?‘ﬁcmﬁ@i%ﬂgﬁm%@Mj}ﬁﬂgn some
ﬁﬁ@(@? 0 g %j ZE ntr”’:ciﬁféir f%? 4z ﬂg&ﬁﬁ%gpeg?@]%g re%{? ?giapad a ﬁ%dm t(empbmmre

98 &thodd i m:ﬁg zmrhl 8, 6aditnrantpirlig fﬁ;luflgrh ok HPOMNEmPErare, and
ecommuns | n. sone enbodi nent s,

Wﬁﬁ%ﬁt fﬁ %ﬁﬁﬁf@?@ﬁ%eﬂ?%%%?V@?d@ﬁé’r%actlon

{@M@Qﬁp oneRt ﬁa@%n&ﬁfgtdf W ulh-$80MY ?ﬁas}\ H%rer «%@ﬁfh‘r B84 a1 -80°C,
onents In some enbodi nents,

ﬁﬁiééhm Blid opnbpuedetirting, ool ¥t mﬁly @r*ﬁstgamumctmm slrotisaharged to

di
the ﬁg&mj %g ?‘%&%u%‘% g’ Sorves «{‘?%@%’52 rﬂﬁ‘%ﬁfﬁ'o‘%}&ﬁ% dmepd whtiguot was

ram&&l’ﬂ&dﬂimﬁmzﬁact@ﬁ@ddﬂhﬁge@m aeal J:c}ht&iﬁiﬂi@b&h%ﬂdg]Ef&ﬁ&'ﬁ:ﬂlﬁﬁai to
$¥;react|on conmponents. [0097] In sone enbodi nents,
PIORYER eI RAEHIE VeI FE &R e BT Bbﬂielaﬁémﬁé ohtheaniidsr Tihew! .69 m! of
diisd| gﬁ&%@i u‘i‘@d:ﬂ%&h&rgcﬁ {3 9@6§3§9d | TRDE §mm&1@§ %x YEPL 1(& 3 vl charged
Kane. an al kyl” nonohai | or an al yhal'i
o ﬁiﬁ m€<@tm‘e Teobogivrentsstirtdddodi § wenties & \Admimim 23 élikiacn@re chilled n-

J4n .some enpbodj ments, the | uent ropane, .normal_
b B R B R r TGP H e RS TR aPaf THUpt S re-
chillB@ hFHanfCh aNGarRARFBle DGR ARIRh:4A8ARE of hibi$ARRine.
enbodi ments, the diluent is a branched al kane. In sone
Resdivsarnisimsm s Tabldliname is i sobutane, isopentane,
g5 Neopepkanss ywiygahexane, 3-net hyl pent ane,
° Q?@%%“““ }? ane, or 2 3- dlnethylbutane [0098] In

dumﬁﬁhy%@ﬁﬁ@&lde n-butyl chlorlde met hyl ene chlorlde,

1001851 27} FPEht O LBVWEIE o R BORaRIGp e withn overhead

med‘iiin&bﬂ? %r@@%ﬂ@%ﬁmnﬁmﬁ A RYhe G b B drtiQer, '"i?h@s REQRML was immersed into a
| orid | oropropane, or 1

hﬁpt@?»&%ﬁ%@b@p (ﬁ)m&@r dphnisege W‘(}@dﬂm@iﬁﬁf brerigithognierd govebox,
The @H L’a&lv S argéﬁg &9&1"? Cfﬁﬁmgénk el ég’iar n sone enbodi nents,

uen ori -di chl or oet hene, or
1001372- cﬁ@ﬂﬂnﬁhﬁ&ii&m&meééﬂ%&&ﬁ&ﬂ@ts@ﬁe enbodi nents, the

.di] ue subs ted benzene. [00100] In sone
iﬁﬁigﬁb dﬁ ri%’ﬁ‘f §ﬁ€f~°h’§€ yiS g}éﬁ‘@c PeNERRES f S G £ i de, sul fur
D819510Xi 105 ¢ QQﬁldr& cahysinigle, ﬁeﬂﬁﬁé 1E§ Hrhie8 nt RERZERGerature,

{

{
toluene et hyl benzene net hexane,

186168y or\b{wrméh}@tei SO O-dinmgthyl p;atiukan ezsshbmwdsi@ nem temperature, and

|

{

o011 5 B P T i e R et o, The

iwm I Uaﬂknl the dotbat U SicQbuhexane.: angt wBk BYhi BRI des=cl n
nmbodi nent s, such mxture is fromabout 10/90 to

E@Mé?ﬁo ut‘vvébi»q@ilﬁ*és% avrangerasy 0.5¢ b iters ?W!%ﬁéﬁﬁ@hi@rzde ggpreharged to

the iﬁ@o@h o v?‘&’s‘:%jl Q-Weétt I%i. £§§& “{(T E%EH alf‘;kks?c%/ tZﬁ e EQ n?l 94&101 Wwas
exane/ rlde by vol

remoemb ﬁ@#rmtén tre&ictos anh cmrgmnea yigl don taamiaga B urti yﬁ@ﬁaﬂ&dtmemmm to

100/ 0_hexane/ nmet ride.by volune. |In_song,
prov g ARG ESE CSTUHE AFRE fr bt PR G Sards0rBOT T 64 e
diisofHp3Bulieians/cheizby to Gbkak tigﬁ BYievEl HhiRstes] D SSOIE TiCl, was
enbodi ments, such mixture is about 60/40 hexane/ et hyl
chl oride by volune. In sone enbodi nents, such m xture
i s about 50/50 hexane/ met hyl25chl ori de by vol une.



4.5 TEMPERATURE [ 00102] In sone enbodi nents, the
nmet hods descri bed herein are perforned at a

wo 2ovpar@Esure from about -120C to about O0C. | n BORES2009/037513
enbodi nents, the nmethods described herein are

chafped i@ﬁmﬂic&k dht eRREAWHY Qirfddam ﬁb@ﬁlﬁmes ak 1»\919:1{ £@B0YLy of pre-
In some enbodi nents, the nethods describ &

i«hﬂ}?éﬁ?é"?lﬁyiéménep‘w diersd t@ﬁhearm@eéwécvw wver § f orinatbgatiod. Finally, 25
mi &gg%ﬁ%ge Jﬁ%ﬁr ie?%oglraéééqi i %ptofhm%s dﬁ@g g}gﬁ%gﬁ}“f‘ oiﬁj]ﬁ“

butydbout. ReOdistase sthout in T&@&Hﬂ {myBome errbodl ments, the
*““‘““‘?Ped herein are perfornmed at a
+om about -80C to about -40C. In sone
,p_ethods:descrlbedﬁhergln are§ o

ghm@ﬂgg@hggﬁgﬁﬁ enbodlnents theunethods deécflbed hereln
are perforned at a tenperature from about -60C to
[00345but A fagmeck 758 srilisrrodidrerite atevmetduggsd d\e‘%mm dredizad

mebﬁ’g‘g\éi gtlﬁé@%@?ﬁiﬁ%ﬁuﬁ?@gﬁ%ﬁm%ﬁgﬁ t ur 1%%%5%?}%1 o‘yazg, 1mmerﬁed inioa

heptdssieath bed Shenedsn day ﬁztﬂ@&&rﬁ pAdBG @bsﬁ@ndaﬁ%r@&tiﬂa@pi@@e glovebox,
t he net hods descri bed

In so 0 ts,
Eheﬁ@ﬁ%ﬁﬁ‘%@%“g@ﬁﬁﬁﬁﬁg lgWingriseiaititir e of - 45C. In sone
{bm%ﬂpodrw{iﬁ&m&mc%ﬁ& Q@Qﬁbﬁ%ﬁ%'%@ herein are

eronmdatatemmr ure of In sone
ﬁméﬁbod?%nn?é} itrheecheldibdslcdgsidibibabathes®i,n ar e
d.,at . a te r. at CONCENTRATI ONS
10038801 05 7FE A2 e ARSIk e, B s g T
[6016ONCENt T atdtOBy St m&!&car byl nonosul fides to
chain ends is fromabout 0.2 - to about 5. In sone

18014/ o di- pheglititereld paltneibployiifiee popiibratesit eonip spimmture, and
0 ain ends is

(0017 FE R B BN SR TBROR 88 oL A5TE0 i mens. ¢ he

{08172} | oltah, ﬁlheemeiﬁamf dencent-batdoo flatietweenuilibrated at -45°C.

(00155 NG SEpbR 30, Bt O R G Hesir G Sareed (o
the fIRE TR @&Li@ﬁﬂi@g@%ﬁﬁ@%ﬁ zggée\ﬁeﬁrlmnutﬂ at which time a 2 mi aliguet was
di hydr ocar byl nonosul es to chain ends is from about

rem@yed from Geoabwinr andsh %rﬁvcémmviéhmy@mmgﬁsﬂ et ethafol to

n >

provHfi PRI SANSSIRE L, BEDASER o e e, rdedony

dus@r@v&sutiﬁie&b@ﬁlaﬂgﬁé 1o the r&mﬂien embﬁ(&dﬁ mEAGE, 3. 80l bﬁﬁ 101y ok charged
concentratlog et ween di hydrocarhb

he
o th‘é&f‘&ﬁi dgge PO ERAN R BRGE (PS TR sa gtivchytipe ] Yo < fra SAptuthilied n-
butyfhadne Wis OB AIPRAABAE Sowlhf et lei&ﬁgfﬁ %R@? 18lly, 10 mi pre-
concentration between di hydrocar ylnDn |de Yo
chil Eefh@pﬁmeﬁdsm @aw@é G the, r@am{rcf()rmﬁw}wﬁlﬁer Ghailditiendf n-butviamine.
Qnce f th t hods descri bed herein are not
RﬁM%QQ&fﬁgw ln bﬁ&ﬂé ded exanpl es. The chain end

57 condﬁm(‘aﬁ)imﬁfMRmmem; Y sovibed ther ei n appears
to have no upper Irmt, and the nethods descri bed

[B010er ei' K MR hecpenber JHEiectad u@RY a Ohdif (BAIHE) specirophotometer
._concentration. In sone enbodiments, the electron donor

usInEHRGBFR PRETEILPES plebBeresniie harentie cubiaithtdn (3 lof 'H NMR

speckSWeR: A6k Gor %h@ls@ﬁgn?i}%m@ %‘rxﬂgﬁt %rachgﬁs @f]h’%gtcﬁ&& %8@(9{ lefin, tert-

concentration i's | ess
chlogdrodnvrplel ofefinl s:ﬁﬂasmirrés emmdnmm &;mg Herane mtegmudommmbm
Hxaﬁgbc%&%ga%hgp is | ess than 0_3 tines the Lewis acid
ar1on. In sone enbodi nents, the el ectron donor

concentration is less than 0.2 tinmes the Lew s acid

concentration. In some enbodfnents, the el ectron donor

concentration is less than 0.1 tines the Lewis acid

concentration.




[GDOSJ I n sone enbodi nents, the chain end
concentration is less than 0.010 M I n sone

we@pivod2asent s, the chain end concentration i s | REEUSINEH037513
0.050 M n sone enbodi nents, the chain end

5.7.e0NCERidedbiORrICIHAsSnt B QehOn N A LB SQTR Chain Ends on the

embofhRabaIAIS GhgLN_end CoNCent T arro
0.5 n Sone enbodi hent s, t he chain end _
[0 CBNCenhs AhdRAs bB el L8R rh AR LG iMind RSB é it nzgxgg%e?ﬁ%} At coupled

he chain end concentration iIs greater t

the ‘
prodgicts IERE: ISR EOTNE RS 0s06dre hnarsidive veimg OHi kiRt miegth@n, It was

o RS ASSEL B DS RLI T8 S ENSPESHLRe 1o ome s

coudadpidoEn bare demeklitgenabdeds B falii@dive inspection of the 'H NMR

___pol yol Lin,pglyolefins contai ni ng endo ol efins,

specirypt a’ﬁ‘i YEHEPYEE Bepbsengnal ¢ shuptidad op sha/loretutia wiene side of the
: ORI o ' S Lhe vinylideng

e OO . ST RS LA

"Gepohsbefduns wontal nhogoenda obédd nes dteckdhat FSlRcial Procedure”

ol yol efi ns, .and, coupl ed pol yol efins are the m nor
“ﬁsgﬁﬁ%ﬁ%?§¥mf5ﬁfﬁ lm?ﬁ£§§ﬁ@&€ﬁ%gaﬁ ¥Hts, the vinylidene
t er apat edeohyptRbiined ornmed is at | east 40 percent by
nol e of all products. In sone enbodi nents, the
[porveny | Tideme dbeimhaat bR by sl f Bl kSR bleaNusRY an
percent by nole of all products. In sonme enbodi nents,
squating apilpydisde He weriemayedbge ol dfsrminiop ledricsions] amount of exo-
.sLeast 60 percent by nole of all products. In sone
olefi . . : ! ,
ehbodi nents, the vinylidene term nated pol yol efin
formed is at 1:(5383;1 = {7@&%@ € (‘ng t- myde mﬁ@i—(ﬁ)ﬁ" mJE)ilpp@Od ucts. ( E}
In sonme enbodi nents, the vinylidene term nated

w.Rolyolefin forned.is at |east 80 percent by nmple of N
wheB Ul G AES ST B O SAEG TREHE S CHOPT Tk duije e of the cxo-
olefibhRNBicRahRM F0l=0f i, L orsmdidysn @l a5l 8ASHs:85 percent by
nol e of all products. In sone enbodinents, the
vinylidene term nated pol yolefin forned is at |east 90
percent by nol e ofakd “droductzé®) -¥assome enbodi ment s, 3
the vinylidene term nated pol yolefin formed is at
hede : : -1 (oY ISR S TR =, ¢ :
e T O O R G S P Fom RS o Pred i
dimsthy! petient @dhbyndordefio kb ngt-nionsite ohdd aglsel anbesivted that a
.Ml ess.expressly stated in th ontrary, all o
co-o TR AP ba BRIl TrERGAL, Biasfoung frghe it hat
creatélendfi i3 deo By stemand 1 Reyvikeuiicadiliagnit Awgpﬁ,ed wWh®AMulated as
. tenperature" refers to about 20 to 25 C. 5.1 EXAMPLES
folloys5' [ 00109] A four-neck 250 milliliter round-bottom
flask was equi pped with an overhead nmechanical stirrer
and platinum resisgance.ther npnmater, Jhis assenbly was -
i mersed into a he%fgﬁg %g‘ﬁggt 508 Ginder dry (3)
nitrogen gas in a substantially inert atnosphere
wherg oy e bdk theThisefafedskearishe prarvobhie pralls wisttiatelevith one of the exo-

@Eeﬁrfé g{»ﬁ@i’%" 4 S ERG! 1%@%%&2 &E)’glﬁ’?fg}ﬂe%t“ﬁ%&? lplth.iedri(z?‘f; ggd where Ag 5475 15 the

I'brated at
integre¢chyrbe b e ipdsk egodibicdmatabe ather 860G IcfifBkld]. 0, 48
milliliters 2-chloro-2,4,4-trinethyl pentane

equi%ibr%ted _room tenperature, [00112] O.23

m | F7 it SPESS BESEFMehy [pyri dine equilibrated at room
tenperature, and [00113] 16.4 mlliliters of

I sobutyl ene equilibrated at -60C. [00114] Then, the
contents of the round-bottom flask were equilibrated
at -60C.[001 IS] Wth continued stirring, next 0.87
mlliliters titaniumtetracBForide was charged to



the flask. The reaction was allowed to proceed 12
m nutes and then 20 mlliliters of the polynerization
wa00at1zism was charged to seven 60 milliliter tRGE/US2009/037513
tubes, equi pped with threaded caps, imersed in the
{50 We’pt aHﬁhb atdlisieenibadRe &t 8bupiR0rodh Q04 6hied g wiar amount of each
ol yneri zation was allowed to continue in eac% st
type be apgpd ygs é’éﬂ‘lﬂ@jéﬁﬁiw @hmu@tw EaBebot @lthe %a(atirm given below for
detefh S E5) Et%ﬂ; i the 7 tubes was
" ér%? atg% 0 &gO&% t“fi’”terhé? of nethanol to provide a

conpar at i ve examol B(b) K Al /AAG, H AN0f Agrcy ) M
diethyl disulflde. Imediately after conpleting the !

ar.ati ve e of diethyl|sul fide was

e 1 B oy HaL ST e LBLE o oo et R igeree arca of

the thW@athlAlENPO IR ZR4190T% 4 $ B QLNRE nilibhi A& tg(u eé? Q\HE Dlcutated
agents were added to 4 of the remdining test tubes

in ih‘rﬁémﬁ TEORY asdepdribed gudnchicnyal Baetduset. (and ot her
qguenchi ng reactions) was allowed to proceed 30 m nutes
at which tine 5 mlliliters of nethanol was charged in
order to term nate the quenching reaction. The fina
pol yneri zation test tube was then term nated with 5
milliliters of methanol to provide a final conparative
exanple (Control A). Non-quencher-containing reactions
were used to provide a conparative baseline for the
guenching reactions and to provide references for
structural and nol ecul ar wei ght characterization in
t he absence of a quenching agent. [00117] The reactant
quantities for Exanples 1-5 and Control A are listed
in Table 1. Results are shown in Table |1
(infra). Table T [00118] EXAMPLES 6-11 [00119]
Preparati on of Poivisobutvlene Using a Mno-functiona
Initiator, diisopropylsuifide and different reaction
term nators [00120] A four-neck 250 milliliter
round- bottom fl ask was equi pped with an over head
nmechani cal stirrer and platinumresistance
thernoneter. This assenbly was i nmersed into a heptane
bath at -60C under dry nitrogen gas in a substantially
i nert atnosphere gl ovebox. The flask was then charged

wth the following reactants: 165.2 mlliliters hexane
equilibrated at -60C, [00121] 110.1 mlliliters

met hyl chl oride equilibrated at -60C, [00122] 1.06
milliliters 2-chloro-2,4,4-trimnethyi pentane
equilibrated at roomtenperature, [00123] 0.35
milliliters 2,6-dinethylpyridne equilibrated at room
tenperature, and [00124] 19.9 mlliliters of

I sobutyl ene equilibrated at -60C. [00125] Then, the
contents of the round-bottom flask were equilibrated
at -60C. [00126] Wth continued stirring, next 3.42
milliliters titaniumtetrachl ori de was charged to the
flask. The reaction was allowed to proceed 17 m nutes
and then 1.36 mlliliters of diisopropylsuifide was
charged to the reaction. After 30 seconds, 35
mlliliters of the polynerization solution was charged
to six 60 mlliliter test tubes, equipped wth

t hreaded caps, imersed in the heptane bath nmaintained
at -60C. [00127] The quenching reactions were all owed
to read for 17 minutes, at which tinme the proton
acceptors were charged individually to each tube.
Three mnutes were required to conplete the

term nation of all reactions.[00128] The react ant
quantities for Exanples 6-123are listed in Table |
Results are



shown in Tabl e
[00129]
wWORMWOALMFALt | onal

Initiator,
A four-neck 250 milliliter

(infra).

Tabl

e |l

5.2 EXAMPLE 12
Preparati on of Pofvisobutyl ene Using a
di i sopropyl sul fi dep¢D03209/037513
round- bottom fl ask was

equi pped wi th an overhead fgghani cal stirrer and
pl ati num resi stance t hernoneter.
i mrersed into a heptane bath at -60C under dry

ni trogen
gl ovebox.

t LArRoslig el

rhakiin Emgis gl Quenching Pliagtion

Thi s assenbly was

The flask was then charged with the

foll owm ng Téeact
egui | | bsated at
nethyl chl ori de
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om tenp

erature
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t er 83 of

I sobuty

eng

g
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-BOkwo 00135y Then, 3t he

COofit en

ts of

tdheg roundadbot t om ¥kl wer e sequ

[T brate

d ags -6

0C, i

o b OV RS B2 A

[00136] Wth co

ntinued stirring,

next 1

.29 ml

Ifrter

14t ahisepmryietfidac

hl gethadle wWas 8har ged to t

e fil ask.

the

r‘eactivorrewasiidal

| oOEeehat O

pr ogeed

29 mnu

t eszat

whi ch

t8 nediaepPppibulfdei
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fromth

e react

or and

r gegrdpgiswficv

abietyGantin

ningg 5 m prech

I [ Ted m

et hanol

piigapraghelswdiide O

npasakiineg exspl ¢

> prior

to the

additi o
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charged to

| Tken 1
t heyipeac
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p
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are shown in T

ble 111

{

infra).

5.3 EXAMPLE 13

[00157]

Preparati on of Polyisobutyl ene Using a Mno-functiona

i.ator

ool

t her nomet er .

modi;lﬁ}?ﬁ&%sﬁ%te@% rfq&g(gmgilﬂ

oW ng

.. diisopropyisulfide [0
(HersiotihRas ol tms AR,

ly was I

1
exer@M@F NAAt IR cRARbIE A Shid 8k e A0 DALt A
h Thi s assenb

8]

mer se

A four-neck 250
Ytri Pp gﬁ”ﬁ?tﬁ fo b merely
aitd @?%%%tf%%z?ar% skill in

| ( I 'nto a heptanhe
the afav il raeogna@Crundele ahly toriscerbge nsigaso nrathsu betiam ek pdringentation,

__The,flask harged
USROS LR PR e e

conshiexaine bequitit hieatest dlhe 40ned H8E40haild and af8 drcbinbh8ES by the

| chloride equilibrated at

40C,

[00141] 1.75 g

t
mﬁmgg%ﬂ%@?§=2,4,4-trinethylpentane equilibrated at room

t enper at ur e,

and [00143] 33.8 mlliliters of

equi li brated at

-40C.

[00144] Then,
the round-bottom flask were equilibrated at
next 2.58 milliliters

[00145] Wth continued stirring,
titaniumtetrachl ori de was charged to the flask. The
reaction was allowed to proceed 20 m nutes at which

time a2 n ali

quot was

29

[00142] 0.23 mlliliters
2. d~di et hyl pyridine equilibrated at

i sobuty

| ene

-4

roomt enper at ur e,

the contents of

0C.




removed fromthe reactor and charged to a via
containing 5 m prechilled nethanol to provide a

W@ oivpareEsi ve exanple prior to the addition of PEEUS2009/037513
sulfide. Then 1.69 m of diisopropylsulfide was
charged to the reaction. Affging mnutes, 1.13 ni

O Tid was charged to the T@€actor. The m xture was

Whaiti flegpedist 10 minutes at which time 29.65 nl of pre
chilled n-butyl ami ne was charged to the reactor slowy
overia 5 i Lad.. Final |: -chi || e
met hanol was éﬁ%@é%ﬁgg%m{%gg$ggﬁfggﬂghﬁgiﬁﬁggkgg?gppmmng
t he addi tigpn iofizinpatpphaiiimen (Regakdnse af 2 Lshwiid B form an jonized
Table I'H {infra%.,ﬁéﬁ‘EXANPLE 14 [00146] Preparation
of Pol yi sobut yl 8H&%'E%ng a Mono-functional I niti ator,
di i sopropy} s lﬂééctiﬁ% HeQOA4dd pdvbiofh 1R8EH PR Withl duk lok tRtre
round-bottom fl ask was_ equi pped with an overhea
nmechani cal st i réieydraptbyprwrpaifislesesidt ance

t her nonetey . . Thi:s, J sed i nto a heptane
pac h at - Goc iudcs PR IFORe h3% TRESG S BiBe P atrger
i nert at nospherangicsuédbox. The flask was then charged
with the follow ng reactants:[00148] 87.0 mlliliters
hexane equi iibrated at -80C, [00149] 79. 1
m | 13410 t éfte mahdd/biohidior 1,deheeginithd dreatretbratiby88Carbyimonosulfides
he [ Q%SO 1.75 g 2-chloro-2, 4, 4-trinet hyl pent ane
1JW€%&'@? Qted at room tenperature, [00151] 0. 12
mlliliters 2,6-dinmethyl pyrigdj-+we-equilibrated at room
tenperature, and [00152] 31.6 mlliliters of isobuty
, k1A - 1] . Then, the contents
\dw%fpghgﬂf%tﬁgﬁ g?%%%%?%%%éiﬁégg%%quﬁlibrated at -80C.
[00154] Wth continued stirring, next 0.26 milliliters
tit @ni umlihetreildy ordldm hadiechaRgedd Ro atehvach, liaddpendingdy, alkyl,
reaction | | owed, 1.0 proceed,45 mi nutes at which
agﬁ?ﬁhékgni”%?g3&?@%&?3&%%0fv%%vgﬁdfron1the reactor and
charged to a vial containing 5 m prechilled nmethano

to provi a t.iv xanmpl.e prior to,the addition

of Phe. sdrprudtohiafiin E sHRRYE e ol pip g iorrautugsuindes
is dighaegade tOphbelshigias! diRBproffk@Fids, dANWEESde, 3r diid¥an@lsulfide.

Ti O 4was charged to the reactor. The m xture was

stirred for 10 mnutes a which tinme 25.4 m of

preschi | had nidsddydfandine: WaRrGh tedRd of 1drd8ihY 8R648Y Imonosulfides
. ..slowmy over a 5 mnute period. Finally, 25 i
is dijgpreepyipeiEde-met hanol was charged to the reactor 5

m nutes after the addition of n-butylam ne. Results

are shown_in Table 11l (infra). 5.5 EXAMPLE 15 [00155]

Pr efar at i'&f Msthadgieladsbly tshesieopndily dropsby lomepswfidg is used.

Initiator, diisopropylsulfide [00156] A four-neck 250

mllLiliter round-bottomflask was equi pped with an

over head T &Waidcd|clam ik péercinthepiraioh negepos sy a1t aledw! or amine.

thermonmeter. This assenbly was i mmersed into a heptane

bath at -45C under dry nitrogen gas in a substantially

i neft at A8 preErd dlcsvable xhemipthe [pasikn aeesptoh érerchentyéd

with the follow ng reactants: [00157] 84.7 mlliliters

hexane equilibrated at -45C, [00158] 78.8 mlliliters

et Ryl chitbe mgéwdqidiclaibriavdgrean the p5gon pOBRSO|s methbng, ethanol, or

ng%gﬁgﬁpro-2,4,4-trinethy | peiitane equilibrated at room
t enper at ur e,
10. The method of claim 1, wherein the proton acceptor is an amine.

30



[00160] 0.092 mlliliters 2,6-dinmethy (pyridine
equilibrated at roomtenperature, and [00161] 33.5
wWOorRdoi1easser s of i sobutyl ene equilibrated at -4BQX/US2009/037513
[00162] Then, the contents of the round-bottom flask
ver el Bqui thomated L@Ehriﬂf?cs\h&ggﬂfﬁg’lmﬂﬁ &c@ H sQHﬁﬁylam ipe,
\%ﬁ rring, next 0.97 mililiters titanium trac ori de
trie TR Faty inch er ®rizsRylaming. r eacti on was al | owed to
proceed 50 minutes al which time a 2 n aliquot was
removed fromthe reactor and charged to a vial
cont &-ni n§bsmghog peelain |l edhereinhhnoiniaed pobeldfaes &rmed by adding a
Lev@PIRALaL | ‘ the addition of the
ms u@?d‘e eﬁ%ﬁﬁ?%gﬁédog&‘é‘%ilggopr opyl sul fide was
charged to the reaction. After 20 mnutes, 1.5 m of
T e AR o LSO P L i et
borqar teibhlidd, efnminbutydtased de tinasrae hiarige didcocHidate!l @;@hﬂraiummum

over a 5 m nute period. Finally, 25 n
d“@i‘i@M %‘lﬁnf’%ﬁch&“ﬁé‘ﬁol was charged to the reactor 5

m nutes after the addition of nbutylamme. Results are
sho in Tabl aﬁg infra 5.6 EXAMPLE 16 [00164]
Pr e\ggr ati ig?th plslaigh Wfi@;@ﬁ@gqin@wu geid is titanium tetrachloride,
mad}{%ﬁ@etwa%:'deﬂﬁvlbokéﬂ t'i‘zk Qlie. di I sopropyl sul fide [00165]
A four-neck 250 m | iter round-bottom flask was
equi pped with an over head mechani cal stirrer and
pl atisnumesh ShANGE14ReT LY achloride
i mrersed 1 nto a&ﬁep‘f ane %Q{}ﬁ}é?ﬁ meﬁ (‘f‘% gé:?{%)tlfi %mmm;‘mm ide.
nitrogen gas in a substantially inert atnosphere

gl ovugbox .

foll Vi%Wl ngih}ggeéggﬁﬁgﬁ“%%g\gﬂ} %Q%&%{éﬁ% Pet\%l?jgmﬁ Kan em‘L

equilibrated at -45C, [00167] 70.2 mlliliters

met hyl chl gL 4 . ]

2 cilor o 3 A e il R e Mty B et
aluntiewrp éHh\’thﬁhéﬁ afDOHLOI] amml@utg comprablt yI anmoni um

chloride, [00170] 0.094 mlliliters

2, ~di net hyl pyri dine equilibrated at room tenperature,

and 1[80017111}3 m38hodlofidibi 14, vdesiofheilsobubtyl énemixture of aluminum
5 %ﬁrat%gd? -45C. [00172] Then, the contents of
mniu ‘éai? oM Fask were equil i brated at -45C

[00173] Wth contl nued stirring, next 0.6 milliliters

titani um, etr ori.de was  char to the flask. The

reagg i on aﬁ e iio! r"’%‘@’@é‘ag}ggﬁf‘ﬁ‘%ﬁi & agyali jeRpninum
halidel e a 2 m aI i quot was renpoved fromthe reactor and

charged to a via! containing 5 m prechilled nethanol

to provide a conparative exanple prior to the addition

of tbe sulfindehodldiemid: 29 Wibred th@h&@@é&@%l anSrHLé)l«pzﬁ Wtim

charged to the reaction. After m nut e, }L
bromfifeU was charged to the reactor. The ni xture vvas

stirred for 5 mnutes at which tinme 13 m of

pre-chilled nbutyl am ne was charged to the reactor

sl oty ovére ﬂaﬁt@ﬂ?/ﬁm@m@ lpevticrdn tiﬂlimakstcg/g;ﬁ 1@ ispreehiliethy

hanal r t he Leagc
carb RO R GR AR R et FREL Bheg pRuREmRlsration
condfiateke 111 (infra). . PROCEDURE FOR COLLECTI NG 1H NWR
DATA [00174] 'H NWMR spectra were collected using a
Vari an (300MHz) spectrophotoneter using sanples
concentrations of 3 percent to 5 percent
(wei ght/weight) in CDA 3. 1H NMR spectra were used for
anal ysis of the end groups, Fractions of cxo-olefin,

endo-ol ef n, tertchloride -
Jo



and coupl ed ol efin chain ends were obtained using 1H
NVR i ntegration as described in a subsequent
weewvissh. 7. 1 Procedure for Cal cul ati ng the FPEUSAA37513
Amounts of Chain Ends on the Pojyi sobutyl ene Product
[00178] Tiee feaol lo@B&rﬁf’ie%ch@JnQﬁ@l;m%ﬂg@ﬁgoca%( aﬁorﬂ{ﬂgoivoicﬁn is
tert-chloride chain ends, and coupled products
PIERSSF ii’%@m%ﬁ‘ bawisggifands W@B@?@Gam ifitietdr wshagregéhedlvRan electron
[ that t hese four species
dorl T ey S B Tk ends. T soms
i nst ances coupled products mere deened to be absent by
donf 17 m i pESBEEELE 20, RSB hART RO Tl ccbaice, o
boral whiloke, voiinen siiddéodde, tih eetfmhnnﬁelzyxﬁtﬁtﬁﬂ@ﬁ&kot éthﬁha@mmnum
fion %ﬁ hr omat ogram Two procedures are given bel ow. The
SRl PLPBISR B4 was used when coupl ed product mas
detected; the "Special Procedure"” was used when
coupted oduc% éﬂdeened to be absent. (a) Genera
Pr ocedur et 0B 8¥\a &I Lot heaHa e ER Aefvun s ue lghhalide.
type of chain end was obt ai ned using an equati on
analqgou to t ation given below for determning
t he ¥r act %ﬁﬁtf hﬁjﬁmb? aseriathcn cwinavid indaien giraddoride.
area of the single oIef|n|c resonance at 5.15ppm Aexo
is the area of the_ exooj efm c resonance 4.63ppm and
At o120 C1 WSSHEAIE 0] ARBHZ DSV HoaH o R K tihar eowis a68s arerped
'S the |ntegrated area of the convol uted peaks
assogiated mrtg gendi net hyl protons of the
endatol ef it 04 Pecllar 26, CHICHIR H& eivels Aeig o mitturafian
a?tmgﬁurﬁ‘?H?}%aﬁtﬁ@&n@ﬁ&&%@f {u'nﬁh N %o@ndappears in equation
(1) for coupled pro o account for the fact that
creation of these products consunes 2 pol yi sobutyl ene
chaims. |
A5 055 78 R R IR Bl R AT A LT B g i
bronpdaked assoiilaiwdiowiit h one of the exool efin protons and
the two identical protons of the coupled product, and
where A4.5-4.75 is the integrated area of the peak
ass@@i at ddrewpatind delotrhith, véxoiotheflicaipactd arn (b)) aluminum
hﬂu§peC|al Procedure[ 00177] In the qualitative absence of
Oupled product, the fractional nolar anpbunt of each
type of chain end was obtalned uS|ng an equation
anal gous, to the eguat i iven ow for, determning
t he 3? ract h8 AR A LGt @FE‘Q‘%@%“"’%EW’E @“@H’é‘m
brondfea of the single oIefnlc resonance at 5. 15ppm Aexo
is the average area of the two exo-ol efinie resonances
at 4.63 and 4.85 parts per mllion, and Atert-Cl was
cal gyl at gde ntd¥oSHIB Zﬁam@ﬁﬂ@&c %ﬁ%t RedoildhuddiBpal.
"CGeneral Procedure". Tabl e I ar Conposition o?
Chain Ends after Cyenchlng Reactlon [00178] The
embadi ment,s namthdRhes, d8sGld tl% %1@5&9?’ 8 ’%rﬁ%a]o@—gﬂgg‘gpmpane
to be nmerely exenplary, and such exanpl es an
2-aepfybdinkentisroares. Aanopionyltd- n}genvtmepamfz ordivayy2-shdnly Iprigune, 2-
ethtot}}e 27 htcn !‘dlpaheie 0*0&%5344 % ém%g( 1y ;ﬁ%ﬁ%ﬁ?,;’ff&%ﬁd% & S trtmenhy ipentane,

‘Ran

2- pmﬂmﬁvit?aft fonsicofy igtehemarﬁ;@téttﬁegﬂiz,% @M&n@i&?@@h@ﬁc or 2-gthoxy-2,4,4-
cribed herein. Such nodifications are considered to

““B@lwpgﬁWﬁathe scope of the clainmed subject matter and
are enconpassed by the appended cl ai ns. CLAIM5S What is
clainmed is:
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1. Anethod for preparing a vinylidene term nated
pol yol efm conprising: (a) ionizing a polyolefmin the

w@e@eaeisel of a Lewis acid to forman ionized pRCT/OB®DN37513
(b) reacting the ionized polyolefmfromstep (a) with
one ®F. nNOYE: Ahyd-0eRrRYEMMRasHhi 38%iodRY. dif)o-2.4 4-
reacting the product of step (b) with one or nore

Uik dbdpeB&sept or conmpounds. 2. The nethod of claim 1
wherein the one or nore dihydrocarbyl nonosul fi des have
the formula: R1 -S-R 2 wherein Rl and R are each
i ndeffendehitd gicthiag af sletn By whegeinTheingitdrod bitnaioaiim 2,
wherein Rland R are each, independently, alkyl,

al ken I,»@Ikyn%I, aryl, alkaryl, aral kyl, or

cycl %l kyfhe @ethph ef plaih 88 wiereihdhaminitiatotied 8idi{-tidomnd

Qo i . mnosul.f.i des is digthylsulfide,
P LT IS RGogsr epyruler g b R Eoun T eiap renzen
1 dhidi{@enetiibsul fraterl )bbuzehibeormet fagindf |, T LA HeorcWh @) benzene.

the one or nore dihydrocarbyl nonosul fides is

di i sopropyl sul fide. 6. The nethod of claim1l, wherein

one . hydFiecachyd opriasub? ivderéis tusietiachis Themetnod afo.
'hgla%”‘l’i erein the proton acceptor is an al cohol or
COEP el OBY Y PRECHEt hod of claim 1, wherein the proton

acceptor is an alcohol. 9. The nethod of claim1,

whergji n the proton acceptor is nethanol, ethanol, or

isoﬁ&gpaﬁaﬁﬁgﬁg?gﬁ%émﬁéZhdﬂ“%ﬁﬂgﬁéﬂﬁﬁxﬁ1%&@HéhmﬁWh§~

proton acceptor is an amne.1ll. The nethod of claim1,

wherei n the prg%?n acceptor is diethylamne,

triethyl afefectiod plaigand. méergn thedpiiatng hidSne(2-ghlpro-2-

fs £}.abr her.ej .oni zed pol yol efin

pr?-r}@bgggﬁgggﬁs’?’é%g?ﬁg%%h“@gv?%%gg?)g&?zﬁh‘g i ert-hal i de

term nated polyoiefin. 13. The nethod of claim 12,

whergi n t i i:d 45 . a1l I A |ialide, a

Bor on i Ml e Fo it 1 st ke b ShE BoblFusfh.

tetrachloride, zinc chloride, or ethyl alum num

di chkori o) T (¢ : r.eof ....14 e . met.hod of .

cl a:}%i 12?&%\’%\4/(}1l gi'rt%(?'&n&i%gei ej\i\/l!%g1 “gﬁgﬂg %mijksm%ell—%gﬁ‘l lﬁ%m(%%“m’ 2-methyl-1-
butegt.racikltiol-il degerki trahimgthyi-étpeatneni de, or boron

trichloride. 15. The nethod of claim 12 wherein the

Lewis acid is titaniumtetrachloride. 16. The nethod

of dlai mTh2 martvet &icluim 29, xihuretn OF rewins: acikos @b,

used. 17. The nethod of claim 16, wherein the Lew s

acid is a mxture of an alum num (I11) halide and

trial kyl alum num conpound. 18. The nethod of claim 16

whergi n (e nleeidsofatdieh 425 whertiihg bRe@bn abAIFINN B mpound of the
om de and trimethyl alum num 19. The net hod of

N

b
f(’imf'f{az;\iran, wherein the Lewis acid is an al kyl al um num
Rsw_-Ne_Ry
1T
Ry b "Ry
Ry

wherein Ry, By, Rs, Ry, and Rs are each, independently, hydrogen or hydrocarbyl; or Ry and
Ry, or Ry and Rs, or Ry and Ry, or Ry and R, independently forms a fused aliphatic ring of

about 3 to about 7 carbon atoms or a fused aromatic ring of about 5 to about 7 carbon atoms.
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hal i de. 20. The nethod of claim 12, wherein the Lew s
acid is a nethyl alum numbromde. 2 1. The nethod of
W@ @om20551 wherein the ionized polyolefmis a PCT/US2009/037513
quasi | i ving earboeationi c polyolefmand the nmethod is
per f éF.nedTungerhod wdsialt 20 Ngh@ekMAREdERDE @ salt precursor is tetra-n-
ondi tions.22. The method of claim21, wherein the
bt o R h@g’ég“f %‘ng‘"l“oifﬂif@a@&%l“éfqdﬁfiq s prepared by
adding a Le s acid and a nononer to an initiator in

thﬁnggesence of an _e] ectron donor, comon ion salt, or
|oﬁh%%¥YmBﬁ§E%ﬁ§érWh@@““#ﬁ§wﬁﬁﬁﬁ%ﬁﬂ8ﬁn@ﬁaﬂﬁﬁﬂﬂeﬁmceoi
}WFMQQQﬁqu&HﬁwkgwkiﬂQCId is atitaniumtetrahalide, a
boron trihali alum numtrichloride, tin
tetrachloride, zinc chloride, or ethyl alum num
dic ri L 4.,
Cl ai 1 22, ThhEr LT Y PR ol R R R - dutidine
tetrahalide. 25. The nmethod of claim 22, wherein the
Lew & aci e hl.oride. . .2 Ih et hod e
of d%élnwg%g mﬁgggpﬁyggse@§g§%¢§ h%%ﬁfégg%%gseggéﬁgp“”mm$0i
anagsédel. 27. The nethod of claim 26, wherein the Lewi s
acid is a mxture of an alum num (I11) halide and
trial kyl al um num conpound. 28. The nethod of claim
26, 4iher ellr whbod efikisinadt dviieseia thd athide & difneedyUlxAMMde.
brom de and trinmethyl alum num 29. The nethod of
claim 22, wherein the Lewis acid is an alkyl alum num
haI |~’t$e 3ﬁ'§€ H-Eﬁé{)ﬁlh'ﬁi teich bf wigds akzﬁhér&ﬁihwesr}ﬁjrﬁ}rﬁﬁ@ i ®WinBesence of
an neth alun1run1bron1de 31. The nmethod o
dhﬂgpgﬁﬁpﬁiat PR RS TS C6r i s nonof unclional . 32.
The net hod of claim 22, wherein the initiator is
~ yl -
g ;Po glr gnﬁ}epfggfg%&%eﬁ{ﬁﬁ% g% ﬁ'é’le?ég tthsa co%mregne @rlxlsg}g gipc?,gger 18
tetraBufVRldRa¥Yiur AHGI @&&%@ﬁﬁza@m&hﬁ%&& pheny! propane,
2~chl oro-2, 4, 4-tri met hyl pent ane,
2-acetyl-2,4,4,-trinmethyJpentane,
2- pragpi Or’ﬁ%ﬁe 13@?&0@455 (ﬁé}ﬁﬁ n%’}ke?&ﬂtt%ethcd is pe fomae%at a temperature
2- met hox rinet hyl pentane, or 2-et ﬁ 2
ﬁﬂﬁt@ﬁw@ﬂﬁﬁ%pém#@méﬁﬁg The method of claim 22, wherein
the initiator is 2-ehloro-2,4,4- trinmethyl pentane. 34.
The nmethod of claim 22, mherein the initiator is
bi f dili ct ildwaneth®bof e hetlivodn dfe obthbdnsaRfonhed @i xictiperature
(2-chl oro-2- propyl)benzene,
fronl £§h'%% ﬁ%???%x{g%‘propyl)benzene,
1>4-di (2- chl oro- 2- propyl ) benzene,

1, 4-di (2~ .0 benzene, or o

5.t ert - buls ot S RESPY BROR SR 3 s i diearbalonosulties
are phienn@bhodc@firatdbabNird@d, abwhay, tdadoe? kifleh bBdifbnd Soncentration.

5-tert-butyl- 1,3,-di(2- chloro-2-prory!) benzene. 37.

The nmet hod of claim 22, wherein the initiator is

mul B8f undtik enAhod G&laithe WBtA® theQlne Gk 3loR gl%vdi%&%@?nﬂmowiﬁdcs
the initiator is 1,3,5-tri(2~chloro-2- gropy benzene

are pggsept al g cgugguite thgpmutzl Bradpi )-Béimesweain end conceniration,

54, The method of claim 1, wherein a diluent is used.

55. The method of claim 34, wherein the diluent is an alkane.

34



39. The nethod of claim 22, wherein nore than one

nmononer i s used. 40. The nethod of claim 22, wherein
W@ b@neseher i s i sobutyl ene, 2-nethyl-1- but eneCT/US2009/037513

3-net hyl - 1- butene, or 4-nethyl-1-pentene. 4 1. The

met hegl of TR @kiiod &¢ cwhesel I

i sobutyl ene. 42. The nefﬁdﬂhﬁgﬁéﬂg%%%%%mEﬁﬂgFEO%h?ﬁme

el ectron donor is a conmpound of the forrula: wherein

Rl, 82, Rikdmeand oRcialg 58 3&956&1&1@5@&@%@@&5&%%% gen

or hydrocarbyl; or RL and R or , ,

or R4 and RS |ndependently forma fused aliphatic rlng

of atmut Bud QeBbOUL ] f et

ring of about 5 to aégﬁ?ﬁ?@@g@%%%?%@%ﬁémr%ﬁﬁgqﬁﬁﬁﬂﬁgm cthylene
chlgglec| aj m 22, wherein the common ion salt precursor is

t et ra- nbut yl ammoni um chl ori de or tctra-n-butyl ammoni um

i odi de. 44. The nethod of claim1, wherein the method

i s pBkf or tednethod hbclpmeSénderdh Upydildiie acitraalipyri di ne

derivative. 45. The nmethod of claim44, wherein the

pyridine derivative is 2,6-lutidine. 46. The nethod of

claith 1, Wisenethad phdaimesfhorhersn gerdibieneid bimvenber a substituted
senR€5€Nce of an am de. 47. The nethod of cl ai m 46,

érein the amde is di met hyl f brrnam de. 48. The
met hod of claim1, wherein the nethod is performed in

or el sor egadthofaf ATy R dlePhaf TS ren ' ho

conmon i on salt precursor is tetrabutyl anmoni um

chl qri de .gr butyl a i umi.od 50. .The thod

of &¥ai m TN f}%(? %‘3 %u Vﬂ‘@?”ﬁ g‘eﬁlégf”&irl?ré&“ﬁ&m% two or more
comp&under at ure fron1about -120C to about O0C. 51. The

met hod of claim1l1, wherein the nethod is perforned at

tenperature from about -60C to about -40C 52. fhe

net kad ofrielmddiddoel MIeT 21, Rvilehen 0RRHRENTOR Grixtore of methy! chloride

d|hydlocarbylnonosulfldes are present at a

nd pgdBent rati on of fromabout 0.5 to about 3 tines chain

end concentration. 53. The nethod of claim1l, wherein

the one or nore di hydrocarbyl nonosul fides are present
at &dconddarrabedr deiondapducin theoniabeuts 1o abdurd §/90 to about
rat 54. 1he nethod of claim1l,
96”m2€$%?ﬁ&%hgqﬁggﬁ%b?sOggg% 55. The net hod of claim54
wherein the diluent is an al kane.56. The nethod of
cIa| 54, 4 j | r
T o TR LS, I RO ART P AR R BRGeg from an
inﬁéalkyl hai i de. 58. The nethod of claimb54, wherein the
diluent is nmethyl chloride or nethylene chloride. 59.
The met hod of claimb54, wherein the diluent is a
ni t G6al k&dhe meithd dThdsimaishatieelin Sk atifor5da bisker ei n t he
diluent is benzene or a substituted benzene. 6 1. The
net hod of claim54, wherein the diluent is toluene.
62. 6The bt hethoolf ofclamrasSdhemhetheitifd hea gidigent is a
m xture of two or nore

68. The method of claim 1, wherein the vinylidene terminated polyolefin formed

is at least 20 percent by mole of all products.

69, The method of claim 1, wherein the vinylidene terminated polyolefin formed

is at Jeast 40 percent by mole of all products.

[F8]
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conmpounds. 63. The nethod of claim54, wherein the

diluent is a mxture of nethyl chloride and hexane.
W®@2009/Teosshet hod of claim 63, wherein the m xtuP€r/US2009/037513

from about 10/90 to about 90/10 hexane/ net hyl chloride

by vol une. 65. The method of claim1l, wherein the

i oni zed polyolefinis derived froman inifer. 66. The

met hod of claim 65, wherein the inifer is a binifer.

67. The nébhoglher of chirmlewheseihe vinylidend nirpiaptef golyolefin formed
N ANl . . > ¥ claim1, wherein the
# d%/{eﬁgléih%ﬁ'gg{tsb@r%g%a{t edg%g%ﬁh%gﬁ' efin fornmed is at |east 20

percent by nole of all products. 69. The mnethod of

claim1, N st he, vinyHde m.pated polyolefin, . -

for rr@d 5 ‘g’g&fnggg%i oggi%ﬂei? ngifz%g%/ tthrgrg ?Hgﬂ%i,rﬁgtﬁ%%n&%& %ugfyaieim formed
is apieed FOtperctlt bylinelendaligdodifctscl ai m 1, wherein the

vi nyl i dene term nated pol yol efm fornmed 60 percent by

nol e of all products. 7 1. The nethod of claim1l,

wher &.n t hike miethypliod elaén tipwbtwat wd vpotijalatmibardedlydRfin formed
. gerc&gt by g‘)l e 1Qj ”aﬁl oducts. 72. The nethod of
is apieat i PerCRpighePhict R R Fdene ter i nat ed pol yol efi n

formed 80 percent by nole of all products. 73. The

met hod of _cl ai gléé _wlher ein the vinyl i_gene term nat ed N

pol y&i-ef i hi¢ Brihed c85lape l cwhereltpsinglignedpimiprisd pelyglefin formed
is atBast $9SeRENQOMAE &haidWherein the vinylidene

term nated pol yolefin'formed 90 percent by nole of all

products. 75. The nethod of claim1l1, wherein the

vi nyyq denend e A3k ediRel ¥Akeh Be VAL TEG4-RESEE BhBY fin formed

nol e of all products. g
15 at least 90 percent by mole of all products.

75. The methad of claim 1, wherein the vinylidene terminated polyolefin formed

is at Jeast 94 percent by wole of all products.



