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PCOLYI SOBUTENYL SULFONATES HAVING 5 LOW POLYDI SPERSI TY
FILELD OF THE | NVENTI ON The present invention rel ates

t0 the polyisobutenyl sulfonic acid and to

pol yi sobut enyl sul fonates prepared from highly
reactive exo-ol efin polyisobutene characterized by 10
narrow nol ecul ar wei ght di stribution pol ydi spersity
MN M of less than 1.4. These polyi sobutenyl

sul fonat es have i nproved visconetric properties,
particul arl y POLYESOBUTENYLSTEFONAEEY EROVRNGY and
are usef ul detergentg&ﬁ&ﬂagi%&)nnlecular wei ght

di spersants in |ubri ki Iégﬁﬁégiﬁions. 15
BACKGROUND Sul fonates are a class of chem cals used in

househol d, industrial, and institutional cleaning
aPBERR QN THEE INKENFAGN care and agricul tural products,

' £l uj l,ndust.ri al . .
bR it e g RS B S5 B polysobutny
asitiohiteeprepared Frab highllyirba: ok bgo-oRENHBfisdHiRnd ehrhbliged by
properties of sulfonates for use in '|ubricating 20 oil
appravemelesplar waightdistribhden polydispessity Modvipaf lebs than y,4. These

0S| iphibition,  emul sion
R PSR QIR ot R BeB e Pl Ricki Giop @ Palfplarty fow and
shighienpteyature wiscosifyeamidereradgediel, detngenkd gathiglomelocular weight
Sul fonates that .are used in lubricating oil
a‘ﬁﬁ’reﬁ?aisil% TGRS BLEIMRASHINSS | ed as ei ther 25
neutral. sul fonates, |ow overbased (LOB) sul fonates, or
hi gh overbased (HOB) sulfonates. In the past, natural
BACKGEROUNDmde as a by-product of white oil and

SPRERES Bk of eigis B otishp L el and nstittiona
hefehn g pplicdtions) g@%@ﬁﬁ%ﬁm Al aGHcRAME AroRIRY %té‘l%#%l?g Aliids,

process oils and white oils, and as the desire
Hpdpstrial pracesses emosifing agenisatcardsiensinbibidorstang as agditivesdn

' re synthetic syl fonat.es have become . .
A RORPENE SoBC YR AT, hfirbtley 30 Sfhalia R o aisaine
dilnapphicativas keludanisbiniawecdsg eBmpateRfye dafer IRENEY, B&kbSon
sul.phoni ¢ acids which have in turn been prepared for

cB: 4gnlsine perivTEMBRaTigiPngropeties, highdemperaturg stability, rust
%H%Hén‘éé,%dti‘i?ﬂ?&ﬁ& or xylene or toluene conpounds

and m xt ures ereof. It has been found that sone
synthetic sul phonic acids are difficult to neutralize,

];?ﬁ[ff)%q%%txtggfp a{xﬁ}x{gﬁqﬂ z‘ajlé#’m%{]%%i %Iggti(?nrs hlaive éent cgase;lr ze%ua%%ither

neutral sulfonates, low overbased (LOB) sulfonates, or high overbased (HOB)

sulfonates. In the past, natural sulfonates, made as a by-product of white oil and
process oil production, dominated the sulfonate market. However, as refineries
switched to hydrotreating processes, which gave improved yields of process oils and
white oils, and as the desire for higher utilization of raw materials and thus improved
economics grew, synthetic sulfonates have become more readily available. Synthetic

sulfonates now have a major market and have been prepared from synthetic sufphonic

“acids which have in turn been prepared for example by the sulphonation of Cy; to Ceou.

alkyl substituted benzene, or xylene or toluene compounds and mixtures thereof, It

has been found that some synthetic sulphonic acids are difficult to neutralize, for
1
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properties; the attenpted neutralization results in

the production of gelatinous products which for
exanpl e can be solid at roomtenperature. Many
synthetic sul fonates have been produced from

S sqal [ ; : :
ARSI B A P i GRS 5p0 500 b et

aprppetiepidhe atteprrgedhaantralipation rdeits lim hegroductinp cbgelatitmes

[ i tri. . f th | t
£ B0 minch TR el Birt Y aBropuegetatere glling Rupici
6sudfihaid? BaveRky phdaaced fr§:ﬁ|sﬁﬂ'ﬁl@ét&ﬁpcﬂ?&ikﬂréigzgﬁﬁu@%orﬁﬂfunds; see

their preparation are known in the art. .

P example U.8, Ryent dipo 4 7164 206 umeronsvmetiiodp apd erepesitians have

?P}@eﬂﬁe’v&g %i tg]i?ﬁhfbrv% R ove?ehi(%rs]é@mesf %gfogeﬁy aF rh%E?e Mﬁ%&ﬂe@, see
e a ken@ grotup I's a propene ofr e’ pol'yners

hforiergmple MUSIRItend Wers 28193 9894 610544 192N d B1204f22850 t o
500. U. S. Patent No. 4,105,647 discloses a process
for sulfonating polynmers which are prepared by

< . g : o2 e N
P OO BRI hd Bl et Rl BloFRBtio Ry g art
dUsk [PetcatNof3,25484% discdodes n two otep gsocespfoo prapgring a mixture of

h I £s and , copo rs which may contajn a high
B RGN oo wh B b Ak ArouR o P EHRREe PP Pl e
URigd Abrhd ab&abdBioRLLMPREIREEKBANS. 500. 6.S. BateantioNR 105,647
6, 410, 491 discloses a nethod for nmaking a polyal kenyl

sdipglotea e groogsrdion syl fanating poly mieksewlyich grel iroprred by selution
' from acm xt.uke.of .pbol yal kene. conpr i.si

bkl A8 s G L ar PR G ST sE b e
14,15443) diydlodes onessif@iaton pidéhﬁcbh’t\ﬁlio@ﬁﬁ%ﬁaﬂnﬁpﬁ frefs and
derived therefrom U S, Patent s.. 6,632,781 and ]
7eopelymsasswhich enaycontsin ¢ pigh layel applefinistunspiyraiiencipically intemal

4 hi: j I T .

SRhatibh 11§th%$:0}’)}ng%%{:lﬁb¥1%.’ ﬁ.%dié?tgﬁltﬁo. 6 Ji‘g%?@g 1?02%%§ a method

reactivity, oil s rgency _
vios cakingya dodatkeingl sudfosates Mhereicthd pbiyatkeayiulfphiwcbid iederived

R S o PSR o
tyRyIRRhé Xn@ﬁ@ﬁié&kjlhs&n&g 3né ﬁ(%]?lsﬁﬁﬁteﬁ’é"gﬂﬁ)ﬂ%? B%ﬁfved therefrom.

contains a p I spersity of "about 1.65 to about 2.0.
THhSsPatenidNes. OB 78 bbud 71062645 (istlobopagticulsoarpdicationg vehic

i opont.i gn.of .reactjve,end groups).contai "
AafioPiAREY R SRRl T e oL RacuSt pihstePin
Theeriacy effomlang visebsieieBiviolarg i fliiabédPy ihe @lyisobutene
consequence_of the polyi sobutene reaction type and
|chagsterighios. Emiyah aeicord] afk i ivipylidenaven sisobuiene of U.S. Pat.

“Uninf 1LV -POJ ¥t S fo .
Lo OO il BOZS Rl XpS AL Sl S RRY Shd o
rpolyeldspesity we blghit 153t abduitd. @ Thius,ahee polyisabwtyiedes Calttaiugh
wei ght to. hjgh nol.ecul ar wei ght polyi sohut enyl
§8P‘%8Wﬁ %sngL cRordon e%g,egpg groups) contain a range of molecular

weights within the distribution. The large molecular weight distribution is a
consequence of the polyisobutene reaction type and leads to a comparatively high
molecular non-uniformity of these polyisobutene sulfonates. It has been showed
herein, that this relatively large molecular W_eight distribution (range of low molecular

weight to high molecular weight polyisobutenyl sulfonate) impacts the overall

| viscosity behavior and low temperature viscosity performance. Polyisobutenyl
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vi scosity behavior and | ow tenperature viscosity
performance. Pol yi sobutenyl 2 sul fonates having a
relatively narrow distribution of nol ecul ar wei ght and

have a high nethyl-vinylidene end group may be
paafARRIhiRhg @i‘é}ﬁfﬂ}eﬁr ﬁ’éﬁcﬁ@&fsﬁfﬁuﬁoﬂ W foldclsk Bight and have a high
polynerlzatlon of 1 sobutene. 5 The present invention
@e@i}'b@wbdenerend gmuptmast bepignaxg ot exdmpleshyosatiopictquagi-living

P sob Ut ene f onates having a high proportion of
PRt P8

lgﬁd’ és‘p E ‘and having a relatively narrow
rml ecul ar weight distribution |lead to inproved
visconetrics, particularly in kinematic viscosity

- (khepresent invention ividiedled inpartiedhe Anexpeacte disepvery that

RO RS O FRARA AT en bt Ry png povine o

Tiektipelgsaniw moleailioncighdisteibstidolead o hpgoRddfyimetrics,
sul f.onat es, mat hods for eparjng .them and
C}aﬂ%{‘c}gzilri twlws%&w INEiEsIs viscosity and in low temperature

H@rﬁb‘rﬁ%’é&tsﬁw hs ﬁ’nﬁf &f%ﬁlﬁ&ﬁ'ﬁe@ W fhe cbl@ér%’ﬂﬁﬂ% El%lator (CCS).

t'enperat ure and tenperature viscone
properties. The 15 pol yi sobutenyl sul fonat es are

r ' yi sobut ene and reacting the
S%mg&féffhm%&&y}ﬁth an al kali netal or
af heApredeat BREADIRbAes Mﬁbl@'ﬁ&%bﬁt@ﬁ 1 dﬁ%ﬂétéso USSR fbrSpreparing
characterized by having at "l east mol e percent

rtb@mymld\nompomen employimg e “dwmrag:ad p@lmobiltanylwglfgmﬂtes have

O to 0 tio.of t a e
B iente iR et lis i RomiBi b R RS
ulyikotateryl aifcabrey brelpréfarédby ilRatihg poldisobutene and reacting the
Pol yi sobut ene _havi ng these characteristics can

w@ﬁ%ﬁwnb'w{!@mfém anylkali mefay phglkpmnfw%thmz%m @fnhexmlt the
‘jﬂ)? e lya‘fa}éc?&@eﬂ %9?1%&9 aM%E?t 9?)%81'(3 ﬁ:@h Methyl-vinylidene, a
ose or E obu ?enyV

a process repar
sukrfben ataeagmnphecmamexght ofmbbymaio tann(g)O amcbmtaeme)f welglt average

livi.ng po r systemto form q
3¢ s%wa‘ﬁﬁawéi 2 %&e%%le%wywaﬁ%ﬁﬁ\d 5 ﬁan abdu 11 10
GBBEECH | flyi8sbuGRNAL BB hdTR @Hﬂﬁéteﬂ@ﬁé@. c@ﬁ‘ bk Efeﬁ)hl%ﬁ% daflonic
the presence of a Lewi s Acid and sol vent, under

masldm@ pﬂlmpmtatmmwgﬂ'p@j@gmup fimctiomlizaters Mon specifically,
Rt B omePeR ool sl R DBy PP, o7

wei ght average 30 nol ecul ar wei ght to nunber average

nol ecul ar wei ght MM M of | ess
a. polymerizing isobutene in a quasi-living polymer system to form a

quasi-living carbocationically terminated polymer comprising
contacting an isobutene monomer with an initiator in the presence of a
Lewis Acid and solvent, under suitable quasi-living polymerization
reaction conditions to obtain a polymer having a number average
molecular weight of about 350 to 5,000, and a ratio of weight average
molecular weight to number average molecular weight M, /M, of less
than about 1.4; . _

b. contacting the polymer prepared in step a) with a suitable quenching
agent whereby said quenching agent converts the quasi-living
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than about 1.4; b. contacting the polyner prepared in
step a) with a suitable quenching agent whereby said
guenchi ng agent converts the quasi-living 3
carbocationically term nated polynmer to a

pol yi sobut e : [

ot byt i ny Lo eERaly W Tol i, AL RE G s
pol yi sobut ehevipghylerst 90imalte perctt néthyi-vnglideho oaitemg
agent in a ratio,of &ig to 1.2 and }_her aftﬁr i

neut r al i 2 &P hE Rebiisabatens palyragr of sisp R i agplfonating agent

al kal i ne eagt Ry ABtAl0.9 hhes SPflerdatiii ﬁ&uﬁﬁhﬁ?&fiﬂﬁy@hﬁ%mlkaﬁ

used to forma quasi-living carbocationica

termi nat ed pwialoenlkelng ewtinguethy cont acting an

I sobut ene nmononer with an initiator in the presence
of a Lewws Acid and sol vent, under suitable

qWAS udsi-Yiving ppdinieralbtgtised ol rieafiabioiviae BabddaB08ichldy
obtain a quasi-living carbocationically termnated =
pbTasasted posymerdp F‘@n&a@yiwmawm@mmhﬁm mengraei with an initiator in
t ] BIS.: for Lonl zi S
oSl p LT i A B kP Ry b A e botymerization
preasorcenditions kewbtainacjudsi-lwvifg aarbotdtienically temirsttdtpbyraer.
qga.si -livipng polynerizatign reaction conditions. This
quadabls quashliviag cabesationirally terpinatedpolwiners cap by fermed by

. : . : . T
GRS By DT TR TR, Comrioig RS, Bt bleperte of p Levis cid
t érel gysBvanttunder sagane quasi-limtngpatimeniZation reacti@aatnditions. This
R o el PP bbb eatobponomr i

t (RIdabd fwathg cﬁﬁ:nt:l*ﬁﬁ% M hder\Suittié 8608 SRAo ¢hHMPthe quenching
Thus, selecting suitable quenching reaction system

cageat to intezact pitbrthereactiveschainesuido faks polyslefin end Jacuate the

opt.j m conversion to the desired,vinylidene.20

OB AATAE O R P S oD P blePL R o st

t Viayli®de w0l @rdopalbusg velecting sttabld QQerdthing rYaoMogRystem conditions
conpared to a_control at the sane conditions in the .
JBEBPEAVET 1§w1%@ﬁcqﬂlyf@t)é@g PPUMAZREoNeEsionde the desired vinylidene
D8 s PRl H TRl REAGElondE Prod ol o Uil Fhven up to
t 149 malel% wWimueomparet iy b comtrllat tersamecondiéints mfthegalesaherof a

t han 90 nol e %, preferabpl reater than 95 nole % ..
EReig Rl it B ShE PRI o nE STy RIS Y hbich methyl-
NARFIRWNE @bitehtS PRER igkfetd b&?ﬁobﬁl@ﬁb HypfhallPhefd ABANYI-vinylidene
less than 1.3 to about 1.01, and ndre preferably )
alootsnt of gregier the 90 nile e preferahlyngreater thew PAgwlnt, seah asrhaving

Vrre\g:l%gt §8a€)f10toh1%0}%b}3 \\év(:i‘th%lrEarIfOW]%l?(gigpérgltysofolggs; thg\r'i} EH, Il)r%}%rably less
than 1.3 to about 1.01, and more preferably about 1.1 or less. Preferred number
average molecular weights of the above are from 350 to 5,000; with low molecular
weights of less than 550, middle molecular weights form 550 to 1,000, and higher
molecular weights such as greater than 1,000, more like greater than 2,000, being

preferred within the range.

An aspect of the present invention is directed to a polyisobutenyl sulfonic acid
.composition obtained by reacting: a polyisobutene characterized by having at least 90
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wei ghts of |ess than 550, m ddl e nol ecul ar wei ghts
form550 to 1,000, and higher nolecul ar wei ghts such
as greater than 1,000, nore |like greater than 2,000,
being 30 preferred within the range. An aspect of the

| pm@ﬁércérﬁ\ﬁ%iﬁﬁ njpﬁleﬂé a%&&%r g\féﬁgg?qﬁ$l¥éﬁlg§§ﬁiglg?’df§bout 350 to

~sulfohic acid

osition ob
pSl0P0soid et mtie of hfar@t a‘eara@erdolbyulhawézgh; tatumbersdveRige mblecular

e oSS0 o 0BT L 528

Ofsul‘f&h&mld Y Bfi P0ertRnRGaH |b@ heﬂ’t?dlﬁ@& alPor WG A¥GHGEEe
nol ecul ar wei ght MWM of. | ess than about 1.4; wth a

s nplmﬂehtlﬁenﬂ salfernte, vittich fryleyanspls gt hy isedsu b fhanicetinroid
e neutralized and/ or overbased
t 8 pF %s\?/tlléggélngf%eﬂﬁl Pgsg%tg{ﬁeg‘hyl sul fonate, which for

exanpl e can be used in a lubricating oil conposition
and u eful as _a detergent. A further aspect of the

Bher 3saekd of Flﬁrprw@nfdmrf@mogds digeciedpielamodupnbuiany] sulfonates
SWC‘B@& ﬁﬁeﬁﬂ\@g é&rﬁc HsBerdsifd r@éen'tlgg 'sl‘ﬁd i Q—Eﬁfﬁﬁ%ﬁx dn'Ynternal
preventing sl udgé an Varni'sh erna
combbisstion enging ambpmmehtmgeu&:nklt}nmcmamitb yodt i desd @ngines. In

ERTETHTIES Ve gt pape P BCaPamo e e s s sullonates,
SKkd PRALES (such 8$ FoihABubHd 5BEeR IEIV @H‘ggtb&%m:ﬁgﬁl as

-500) nol ecul ar wei ght act pr| marl gent
adrtengerfh, andlhighuinglecwler gfhtghpmlylsebhcn)é sylformtesf gmaterthan 2,000

CLHR0F b 3Bt o] el e o psBerseps.

| Hﬁ@fﬂéﬂﬁt&h@leﬁﬁlbﬁﬁ@ﬂgﬁfs B AR rSbdtR Yvag6 tn itKls RQAAY, esent
In this regard, the presént invention is directed to

W@eﬁw ig dirgetpchioythe amf@fmly&tahmmémdfmtem an detie dispersant in
L SPBLA | B A S SR B

wabithtiar wE’@htsl Bartiatilaly pféélﬁdfd ﬁﬂy@@ﬁﬂj&r@!)huf@ﬁtéb are derived from
sulé?onat es_are rlved from sul fonation

P%%%{Rféwé‘/lf scng dhat Fafhigactsrized B?V‘ﬁ&% lagpt 80 melagercent
%eﬁ? -GinPBIGRN n%Q?&%EQbQ & cglaﬁi %Eghégg RE100BYES B and a

nmol ecul af wel ght o
ohtigef ghtghammennbbldaWaghmlrgthet mvemgehmleaﬂmxa@ght My/M,

TS oM g Rl BT RS e SO s s

Sds%ham@ﬁu&fﬂ'fﬁﬂb&k{@ t&ﬁﬁﬁ%ﬁf‘amﬁl@ﬁﬁﬁl Rk e m'bum

hydr oxi de, tetra-n-butyl ammoni um hydr oxi de or wth a
élnwapmluﬁbh)ﬁlFO@dﬁtw wiith 8 glkialimaiel speh aswidinm or pGassium.

DETAILED DESCRIPTION

The polyisobutene having a reactive end group or exo-olefin end group of at least
90% and a polydispersity Mw/Mn of < 1.4 can be conveniently prepared by a
quasi-living polymerization reaction of isobutylene followed by quenching. Wherein
the term "quasi-living polymerization" as used herein refers to living polymerizations
wherein reversible chain terminations is opérable, but the rates of irreversible chain
termination and chain transfer approach zero and the term "quenching agent" as used
herein refers to a chemical compound which is added to a polymerization reaction to
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DETAI LED DESCRI PTI ON The pol yi sobut ene having a

reactive end group or exo-olefin end group of at |east
90% and a pol ydi spersity MV Mh of < 1.4 can be
conveniently prepared by a quasi-living

p%a)éﬂﬁr'ith%l?é NAmELaGE y
guenchi ng. %@Pe, n Sﬂoé}{aﬁgfthéepsr 9&&1&%&3@&%&% LQ‘)OFS%H The

p qhyrm:ngzmmcfaclh%esuhenhmmbmﬁa prefoarf&nt thel reautmg chain end.

p ti.zati.ons . wher.ejn reversi bJe chajn term nati ons,.

" QBB o TG i SR R Libas Lvinapobigriaton axd is
t ®hoWAH (e AraAkhdRA Iumleqlwﬁ@sffog&n&%ﬁ&%&?eré ﬁfﬁolﬁﬁgnzahens that
term "quenching agent"” as used herein refers't

c peaseedhin the p@ﬁ@amﬁma@hrabb chaigdrinsfor wdpdalaynenmnatm) msing a

oy Bk BE st G F B wich e WGt TLs T Prod Bine

f aqiebjon 4 &9 49, 38oval of a proton fromthe reactive
chain end. Quasi-living polynerization is has been
referred to as living polynerization and is known in
t r L ] 0
oo YR T BRI e Gpardatnld B0 106 B BbinAubEl Gkt iing
nmpalymeabdtonclystem it degmeﬂeé beland Thé quasi-lieingipoBimepizhticismagbe

v riﬁtg/mgf ﬁysterrs some of which are described in

uglefl as gGatchiprogsss, 8 poRLINUGUY BrgCess.A SeRpPalhrecesyar byny

t izﬁﬂic@@'kn@ﬁzﬁ%?qiéfs%né 9{'1115({‘1?1 thE %@%tﬁo%néﬁzaﬁ% %‘aét%% gb‘i}cally

from cationi € ‘quasi-I1ving pol'yreri zati on syste
i sarteg pettundebiokd\gas Finkingusabstadtially aghyssbysnewiraahentn may
be conducted as a batch process, a continuous
process, a semi-batch process or by any process known
bYh®esasenis chitigel 9dtH the FlIRvARS readil@sPOl yMeri zati on
reaction is typically «carried out under inert gas and
in a substantially anhydrous environment. 15 The
reaqtor Qﬂ&&@r ged with the following reactants: 1. a
uent, anm initiator, 3. an electron donor or
commn Imnmamitdir or its precursor, 20 4. one or nore
ners, ‘gnd 5..a Lewis acid, which typically
ri sed glegiEn damoper gqmmen (o skt AdisFECUISPRe  r eact i on

m Xtqur e b LinhdRkRe ahq t he desired tenperature,
ranging fro qiEll%out -130 C to about 10 C. The met hod

of the px bewistacidywéinthi tppicallyycdneprizes 2 haldleofttitatiui br horgn;
desi red pressure, atnospheric, sub-atnospheric or
super - at nospheri c pressure.

The reaction mixture is equilibrated at the desired temperature, ranging from about
-130° C to about 10° C. The method of the present invention may be carried out at
any desired pressure, atmospheric, sub-atmospheric or super-atmospheric pressure.
The progress of the polymerization reaction is monitored in situ by determination of
the amount of monomer remaining in the reaction mixture. After high conversion of
the monomer is observed, an aliquot is removed for determination of the pre-quench
chain end composition before addition of the quenching agent. The polymerization
reaction in the aliquot is terminated with an appropriate alcohol equilibrated at the

desired temperature.
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The progress of the polynerization reaction is

-nonitored in situ by determ nation of the anmount of

nonomer remaining in the reaction mxture. After high
conversion of the nononer is observed, an aliquot is
renmoyed f WAk &1 : |

e di'g:%ﬁ gﬁégg%l?ag iﬁ%%&so %s *&tﬂg&f % tﬂéﬁ%ﬁ&ibn HiR#hD «PEnch

conposition b e quenchi ng agent.

" The pol y e podanérmati@dreactdmt.i on in the aliquot is

term nated with an appropriate al cohol equilibrated at
the desired tenperature. 6 6. One or nore quenching

agathofigh, shagtehtiafioh BEthe 9@Hetan® Ay ¥ WirRd e oBlHRNES desill
pol ynmeri zation reaction. Although, the concentration

ofradyet, itdwas bean foundsthatnertaimrrpties efdhotspetants atecprefeged &t
5 . t rtagn rati,os of
- ARBE ko AR s UR AR B
exo-ol efin chain end yield. The ratios are described

bel ow. ‘The nolar ratio of nmononer to initiator is in
t Hée mokydatio ofnamesuar ta inftigter i s the raggy fowe about 3:1 to about

RSB, W S0P RO g o
pBeif terahbiry2,800e] . iddraprafambly thé motun eatier oftnsorioniet iinitiatords about

a t : 0 150:1. The nole rati.o of nopo to
i ﬁﬁﬂitatjlg?&c@bﬁ mgiedatiq, WW@%P@Eﬂ%?omragitgﬁ{’m%frnqlwlar

PQleydk 8F ihl polfafefiwpl ar ratio of Lewis acid to chain
ends is in"the range fromabout 0.1:1 to about 15

2,500:1. Preferably the nolar ratio of Lewis acid to
e 2:1.t0

chain ends.is.4dn.the.ra of, abo bo

5Bt hoffiais Giebt a5 47T G 3 Prthe et rofuhogt it go about

t 0,50081 Pre@stdisly itife malaPtatio 2F Letwih abRi tb.chdi@ndPisah tHedhhg® of about
of Lewis acid to electron donor is in the range from

aBdue about:200t1o Mopgpigfrsehly the, rogler miiopf bpwisagidiowchain ends is
rati@.of Lewis acid to electron donor is in the

Pg%§%2g$5g§6€t 2:1 to about 100:1. More preferably the

molar ratio of Lewis acid to electron donor is about

4:1 to0,30:1. The nolar ratio of Lewis acid to

théfh B AU RAOWiS agih i e tioR lgeos s dnihstarge from aboytd . 1:1 1o

2860 200081 5ﬂ%fe}%blfgﬁfn%l_§xbﬂaﬁo Bbﬁgﬂﬁ'aefd tf)%ie:ccﬁb]gﬁoﬁfﬁ"‘gé f the

acid to quenching agent is in't range of about _
t tingbofieboliD:11t0 ahiyrt d 0yl eMeraprieferatle theohelar mrato o6Lowis acid to

Lewi,s acid to ughching agent is about 2:1 to 15:1.
T%%cqﬂﬂ %ﬂOFEﬁWB&%fpﬁugﬂghing agent to chain ends is in
the range from about 0.25:1 to

The molar ratio of Lewis acid to quenching agent is in the range from about 1.1:1 to
about 2,500:1. Preferably the molar ratio of Lewis acid to quenching agent is in the

range of about 2:1 to about 100:1. More preferably the molar ratio of Lewis acid to

quenching agent is about 2:1 to 15:1.

‘The molar ratio of quenching agent to chain ends is in the range from about 0.25:1 to
about 20:1. Preferably the molar ratio of quenching agent to chain end is in the range
of about 0.5:1 to about 5:1. More preferably_the molar ratio of quenching agent to
chain end is about 0.5:1 to 4:1.
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30 about 20:1. Preferably the nolar ratio of quenching
agent to chain end is in the range of about 0.5:1 to
about 5:1. More preferably the nolar ratio of

guenching agent to chain end is about 0.5:1 to 4:1. 7

e s fromth :
el iolls G % PR R R oo Rl G e
t hstergais aftbd aigitRgeifthd queteiiey ageneto deferidichio toteht@atiodlof the

t he g?okgLefin cq%in ends on_the polyolefin polyners.,
TREC-BIYFB7iN £8ds Hhtbe palypledn rolymers ke patyseerization jeagtion is

Al ; I Y anct i | _
iR TR SRt HPISAR I SthalRC e Al ke Bih an
deppropuhte elopler] tuitibratciiae thealesient teapeanrafl t he

exo-ol efin chain ends, along with the concentration of
the endo-olefin and tert-chloride chain ends, is

01788 e ittt o tholdblo iR G SRECAI6Y Wik SreoRenirarion of the
obtained to qualitatively determ ne the apount of the

c oudsi-elafip prsiigtitchlorgle whain shds, isgnaotfied wing FONMR. GRE epectra

e eIl Rl R OANE o Binabd e SR DR R Bt

aMicpsin aRvoapled podutitrbfet 1ot thd @aetibN Brodgedf the carbenium product
reactjon(s) my be conducted batchw se or as a
sWihdbmexor@lelis” or conti nuous 15 operation in which

conti nuous streans of ingredients are delivered to the
reactor; appropriate reactor systens include but are

n®he fuasi-Heidg polyamntativmemdloy cehthdtingdritiathls quehigaigent

systens, wherein _an overflow of a slurry or solution
ORI haRay; e GonduectRAChvYigs O7ATa SeRRSSERYOuSrOT EpRiIuOUS
POperARIn ih RHREH dRMhudfs sREds & iH%Yggﬁﬂﬁtaper &e}ivglregft(t? g@%yotor;

the reactor contents are stir or agitate
agpreuetarraguesysteercidude Wit sterridy limied t¢ barteuousl@ firred tank

Het er ogepeous, quenchi ng, ageat s can be effectively

CEAAE TRt PROERnQUSHIOT U7 Ry SR gldohimanis fsen out
bedl tlYdedilety 60thé BAGHRF eMRRhE of PRigTLRNEALIDE. PEEFAbIYSthe
prepared as dispersion or in a fixed medium The

- picagter saanteniprre siored eragitpted to achievisan eherpreaetastglisiribution therein.

j.cal UQef | react.o have. ;. .
SRR 0GLEhLE nbfs Bl Brdol Py LERGLEA BB Fiiniving
qmlghugxt msdqu fgmihfed lahd) sty ﬁm&ﬁs fzvﬁére&aiequ@fchihgﬁgéﬂt Rgpr@psled as
t | hquce | near_, or ¢ alntype PO rrerl,za_tlon I N
C@FW%@? Q% Hnr?ctlﬁeaﬁlftdalm-i Thy repfeHEARONS PhFGRRkGILI 2 batch process
f ; Grt . _
(B8RP OUERHC lus BoG IR IAIRE TR Bhvantages, Typically,

phe sswtien(sirealé oondaicted @l the lighil fhesdfor sasrofihaedlingsol ve duce
i,d. di | ue mai ntain. the fee

gt Sirtis bepeiSyinptitheigh s ontdistiactns o ing o pipng fagmation. If
CO1ERd 1sSusBd which is gaseous under ambient conditions, it is preferred to control the
reaction pressure and/or dissolve the feed in an inert solvent or liquid diluent, in order
to maintain the feed in the liquid phase. For butane feeds, typical C, cuts comprising
the feed are liquid under pressure and/or low temperatures and do not need a solvent
or diluent. The temperature at which the reactions are carried out is important;
depending upon the living or quasi-living system, too high a reaction temperature can

diminish or eliminate the living character of the cationic polymerization.
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the feed are liquid under piessure and/or |ow
tenperatures and do not need a solvent 30 or diluent.
The tenperature at which the reactions are carried out
is inmportant; depending upon the living or

q I . .

0 ahigglhd SRR R-% €0 pb AL bORE pb IR TR Bk o o
c prasentiimveptidryare igiveatbelo: 8 Conpounds suitable for use
in the preparation of the polyolefin polymers of the
present invention are given below Diluents 5
Dpimertts | nfl uence the ionization equi [ibriumand
rates of exchange of growing species through their
pallélﬁlﬂtﬁ influapgeche toairation equilibriune and ratam of es¢hangé of growing:

{ lﬂi:&lggl t?;glp @LH;/ W C?ll c\ég g)e %%th vl ﬁT ﬁ'g tﬁ’gr d}e e§:§’tlc ohstants.

d rrgpmly@tsadem&m@éolow cﬁellemﬁe tc@nstmé &9 Prefoéd h& idAairs are

limted to, lLowboiling al kanes and al kyl npno or

pisisy figtacid. Witable wheeakripelpde, bt are éle’ihmgtecbm, Hrve-bpiding @lkanes
URREIRI i of PoREHEL Ah RAIAIE 163 HeBn g%ﬁer g.{t?tblér at the

strative ven I'nc kanes
t pre&lﬁdqjolgmatmmhmdmnge dﬂustmltwabcbdaﬂﬁmmuﬁh aaeanes (generally

nor ITB| tane mal ent ane, norm
h@%ﬁh@ﬁ aJkspcsafne %‘rﬁ s aéirpéopaﬁs;rwahaﬁ%mmal
apéhtAIR! AHnal ASGAL %nﬁﬁ]q‘leﬁfaﬁé‘ GaRHal?d KRR EforAf hatink Gnd normal

i sobut ane, i|sopentane, neopentane, i|sohexane,
3d¢¢en¢;ythqbbmdmd allangs uhpl’tdtﬂgybdh!um,el,sopentane neopentane, isohexane,

iR Yo SR PRS2 Lo PURRERR B el paogonated

Chlkfxiek @6ch d¥RhivydfonA, &mlaﬂbﬂ@e n-BiR§iRYlorfiB] BEihgRne chloride,
1, 2-dj chl or oet hane, 2-tetrachl oroet hane, carbon

t Bethakehlenide &,2- dlthqmethem drleféﬁﬁ@tmhloroqﬁhqmefawbon tetrachloride,

Ty Shlifpedaft Dh B0y BIbRAL S prind e PLARAARArop e, o
( 5,0adichiaropiopytie, atkdnes islEhaldgenated @llkehésc(mﬂat d&eﬂﬁyl cﬁl‘dﬂlde
hI o oet he ééhcchir bon disul fide, sulfur. dioxid

abidafotoghain oI GPrton diaHEdn sulfuigli oA, ecti
NaihAtide, ﬁéé?&ﬁﬁ’g? %enfé% %R@ﬁ«? %ﬁé?ﬁylcy otk R LERARRnEGHC P

as nltropropan to name a few of e representative’
| nityaiatkanel (sudrdssnitpoprepdneptat rmmfsaefew ofithe cptdsomiatve lquid

PRl ot PR Reortlt B M Etrtsphe, MAER s vems fopgrample

Zéonibihdtioat 6f BoddlistdPdtRbe CAARREMSséPr | iving and
guasi -living carbocationic polynerization are well

known in the art. Initiators may be mono-functional or
Ml idabgek Uncti onal  depending on

Initiator compounds for living and quasi-living carbocationic polymerization are well
known in the art. Initiators may be mono-functional or multi-functional depending on
the desired product. Mono-functional and di-functional initiators are employed when
the desired polymer is to be linear, For making star polymers the initiator should have
more than two reactive moieties. The contemplated initiator compounds can be
represented by the general formula (X'-CR‘-;RI,),,Rc wherein R, Ry, and R, are
independently comprises at least one of alkyl, aromatic, alkyl aromatic groups, and
can be the same or different, and X' is an acetate, etherate, hydroxyl group, or a

g
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the desired product. thoffunctional and di-functiona

initiators are enployed when the desired polyner is
to be linear. For making star polynmers the initiator
shoul d have 30 nore than two reactive noieties. The

R LV ol LGB

aRgaRhydmearbom depps) ctammhmgmerpanbem atoai td abeat Zﬁ)mb@f atoms,
al k

tW8¥e§%m€5lg‘*r"3t $9W %P@ﬁ¥ abat nc;;ﬁogl s, S’é?fs&aggf Xtih é.hal%&en and

hh‘x@fc‘}%&feraﬂb[ﬁé%ﬁ@ndy IPsotnd RLEAAES it iR ré?é}ﬁbl@ té! %l@&@l?e Qlfucﬂtre of
nd is an integer of one to 4. Preferably Ra,

F&, e!i%@nmid tomimisdhe grovinsspeoins af mongmene.goai ’q:rhnn)dctbm

R R0 7 5Py 558 s e S e

a&ﬁtabrﬁﬂoﬁlplbﬁﬁdﬁ ireBldy feidxafrplle cuthil, awﬁﬁlsyu Bed @i%ﬁﬁﬁrl héhde§
preferable to select the structure of

t Rartisuiarly the ehlgridos, hey, 3sblored-Rhenylpropaes. ice cgmylachlorlde

1 f
R e ARl (BloBBlIAESTE O
SLiB Sethi(Bcld oropd progyl) bémxehd) dle. frt(buxﬁylamairﬁc), cunyl

tric | hal des articul ar] the
-%?3%6@@92 Cé" Orggeyn&ﬁlpo?-'acezy e Y&re%«awel i cysmyl agetaig)

7 P%i(ﬁll?l -2~ piieﬁlyé g'r&%ng HleOTcAmd1 PopRhhkL 8REEAGy-2-pRenylpropane,

cunmyl chlori
1,3, C;Timyim(tﬁyloehlhelr h42h(@|=mp&b)))béﬂnemé)benzeem ie., d1(cumylmethyl

: rdé%g liﬁ/ g %h(g %\‘8?& %é’g?@’l)%ﬁ%&lﬁ%gﬁb E@g@gf)eetﬂcr? and similar

ZooRipRRhA thhez SERIDIY éxaBIRAAR be iforfhd, 1nQ}'SW’at&{t% QRAER09.
2- met hoxy- 2- phenyl propane, i.e., cunyl nethyl et her

Patigulgrbl preferss yxamplespy 2 thiere @y 4-tiimethyl pentane (TMPCL),

- PAUTRER McomBlrgSehs, LgiGestlanel-rovgDbenzene, and
: t1r3 (di@wHisrethplopeltete)t; busylBermiend (DCAH conpounds.

Q'her suitable exanpl es can be found in U S. Patent
No. 4,946,899. Particularly preferred exanples are
rifehd Eéﬁh% ' i
e 39 htﬁl% é% tﬁa% 'c%%% E%(:l% Egﬁ%@% rda F@fkﬁxture may be in the range
tfrang ﬁbfmh L0601 tagdesqey lijcb emaleme 2. Oandles per liter. Preferably the

SARoGH ht PR SRS 1 e e o A DU RSP

B 1 @Hlo[@s)ﬂeidﬁf%r 'ﬁb{reliﬁefeﬁbhhlﬁe CaMQBtradidPOR BPEMYin ends is in the
0. 0001 noles per liter to about 2.0 noles per liter.

Pergediam khout R05 queleeprridgritoabaft Ot hmolshpenliends is in
the range from about 0.001 noles per liter to about
1.0 noles per liter. More preferably the concentration
Hledufoa diakan ends is in the range from about 0.005

moles per liter to about 0.5 noles per liter.
Electron donors have been shown to convert traditional polymerization systems into

living and/or quasi-living cationic polymerizations systems. The electron donor used
in the present invention is not specifically limited to any particular compound or class
of compounds. Examples include pyridines and alkyl amines, aprotic amides,
sulfoxides, esters, metal compounds having an oxygen atom bonded to a metal atom,
and others. Pyridine compounds include 2,6-di-fers-butylpyridine,
2,_6-dimethy1pyridine, 2,4-dimethylpryidine, 2,4,6-trimethylpyridine,

10
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25 El ectron Donors El ectron donors have been shown to
convert traditional polynerization systens into

l'iving and/ or quasi-living cationic polynerizations
systens. The el ectron donor used in the present

| .\Fﬁﬁi - fe - ag . I . g .
pgrti C)H ardlg%glrrgfop nd or f\Iléllq ?éljls‘l&hggmg#%%gﬁg%ﬁ%?é thyltoluidine may
Ekaalpd employed. udeidp goingowels insludealNRYHdimethyismaapdet i c

apm.des | f oxi des el s, Jretal . conpounds, havi an
SRyt and S duptaduide AR appiar s sifoxide
Pydrhptiun€ i$ GioRa 98ifdidd, Weehyl Shddiis hebtantit ¥f BYéthél Bgpound,
2, 6-di et hyl pyri di ne, 2,4-d|nethylp%y|d|ne,

2angl igethy| geetaksangyatind iaerdate ace xampl¢ndiyter cimpounds. Phosphate

and- i,dLne. - N di et hyl ani l.4 ne, and ..
PR s ey PR it 9 Aeats e e
ChgRamiétigdphossateciBaNalbb B smploykd abprh dontaining metal compounds
N, N- di met hyl acet ami de and N, N-di et hyl acet am de. An

- eSughap Estigisopropy) Yianateiare alsorselhas plscummeaneys.

sul foxi de. Diethyl ether is an exanple of an ether
compound, 5 and nethyl acetate and ethyl acetate are

eXlangineentrtior of tre cbentrpn donkss iPthespiabteactianonixoun dsytedh the
rnet oy DbOL RRe et e v edeper tieer bRty he

Qong&irHeR bR iR UBhors NI HBce %ﬁ{%ﬁt 0.001 moles per liter to
tetrai sopropyl titanate are also useful as electron

dahoot €.05 1®lcEper ttenddntermatiemblothetchpcatration ofthd eleoiren denors is

the total .reagti ] xture e.in rrange.from
3k P58 605 ouCOpl Mol Ber e foiot b7 meluaT i
liter. Preferably the concentration of the el ectron
donors is in the range from about 0.001 nol es per

| Cemapmopndon aylts andCaummemlansSalicfrepursess.  More pref erabl y

t > ' tr 0 ' in.t .
i ERRIGTIS o M e Fl§ SePpFABYIRgh Bt Peel i micure
ninladditipaito bs deplacertént G themledhon dSabt. Typitdll¥,ahewe Baltstdie used to
Salt Precursors O(})lmmn ion salts or salt precursors ..
PESFeRE tﬁ%tqnefr%’repgt attPREFSE et sy addienghiciply infgract with ligand
TS d o} BRIGRAR N orihol I LGRS Wimmple
dtirendniylarsmopives ehlbrde(# BndClarkhereneditmtian bfjthe common ion

interact with |i d exchange, Particul arl
ST 0P Pl P uasors B ) <ERPE A e ey bE n s rinse gy about
tRO00B-Roley hat 1REAME RbHIN0HY 9bicd Ped e BPHd¥etably thB@oncentration of
concentration of the common ion
the common ion salts or salt precursors is in the range from about 0.0005 moles per
liter to about 0.025 moles per liter. More preferably the concentration of the common
ion salt or salt precursors is in the range from about 0.001 moles per liter to about

0.007 moles per liter.

Monomers

Suitable monomers for use in the method of the present invention are isobutylene.
This included isobutylene itself and also isbbutenic-C4~hydrocarbon streams, for
example Cy-raffinates, Cy-cuts for isobutane dehydrogenation, and Cy-cuts from steam
crackers and FCC crackers (Fluid Catalyzed Cracking units) as long as they have been
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salts or salt precursors in the total reaction m xture
may be in the range from about 0.0005 noles per liter
to about 0.05 noles per liter. Preferably the
concentration of the common ion salts or salt

DRI T 8BRS AT BB, Q99RO 0

: es per liter
pswiablealotordinigeo donineetticat g'ennradi[v cohprisoleavthan 5 M0 pait and

r_sal isS Ln.t rom about, 0. Q01 -
e et o fit R0 ot ot oo W o rofasegy slaing
'\'ﬁﬁféﬁﬁf the B3MroeettoAPb@er AR IRbtchOhssuiR thdrdld\6f LB Jolvent.
of the present invention are isobutylene. This

N %xturﬁé @f nmbmwlma}ebq ussd] ut gprefesdbip substabtialisnpure isobutylene is

e BB LR e SRR e Ghreeciich ot 2y be in the

ffaag@ fb@aboultl. Qrieles panHter faouns bensled frlite. Paffabdiz ek
Cracki ng units) as long as they have been 11

semsendration of {hefpenaanesy istin thaygnigiiremeabenid. Aimpdes per liter to about
r

P SRSk e Bl L ARRERALLT I TR MPeny b 8P g nRERGE B IR range
afincin apowtf(ed aloleg peekter tdhatoul } OGnqﬂpmpe:tﬂltéruMiﬂt mﬁarabl\h dre
CA-cuts are Lﬁged as starting iarlal t he
repaeeRtAHEB AL PRI -3 BRlRdRe e ure the rol e of
an inert solvent. 5 M xtures of nononers may be used,
but, preferably substantially pure isobutylene is
usewds ATids concentration of the nmononers in the total

actia 1 Xt ure. be i.n the ran om ab
rfﬁvgg a?}g? {H f( g Fug%?%%qﬁalgstﬁpwu gse?tf tFxT: {rgrentlon mcIu%e but are
Ricthiadielty, ttfifumGan e Rliaes) paftichRely TRAMIR strdchldride and
the range from about 0.1 noles per liter to about 2.0 .
nRsiresy trpglorldﬁt e ofiVbe Btapiuat balidss ymd n@u@@!ﬁdﬁ titanguip deiraghloride is

:ﬁe}?fe | {foﬁ'%rs?reh h' 8 tl‘%:rtgewngflgg 3;18 I1ts (.8 e%&gt%éns%oﬁlcf@é e?dﬁusted for

er to a
ahebmlatﬂhymbh@nexc e\rddﬁimhany,ltb@stm‘ngtm tHesRdeRvis adids €hnbhe
noles per liter. Lew s Lew s acids that are

Adivstad %Sl%él%?pahlygtaédlflaﬁs éraP%%wtaaﬁe&th@eulrw@m@%are also
| Bl % F? -inftifors 115h&?1t1 1.}rlt WehRG s a&lﬂﬁa "i‘ﬁ%mmato
ha r ac ori

bor on es, partic y titaniumte e an
bxystem hay iy ddowever Us = dekirdtie that therioncantationl eﬁLam# acid is

BB teleien ARl O aB ot o e g R aopine. T
Iheus geil @or@hi# i 3shbard ndt |B€ s@ﬁ | 3 4b fecfﬂi’t@&rfﬁé formed polymer.
Additionally, the streng ese eW| s aci ds can be

akdjeroneantratipmgf the éJe%qomlql 1rt:tha¢1@tialt regesion mixtye maty be in the range
pro% %Q&ﬁ‘%(}o'i %ﬁglenger 1Rerds aggut%lt(? m%lles per liter. Preferably the

concentration of the Lewis acid is in the range from about 0.005 moles per liter to

about 1.5 moles per liter. More preferably the concentration of the Lewis acid is in the

| range from about 0.05 moles per liter to about 1.0 mole per liter.

Quenching Agents

Quenching agents contemplated for use in preparation of the polyisobutene in the
present invention are described herein below. The quenching agents of the present
invention are capable of converting quasi-living carbocationically terminated

12
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Lewis acid present in the initiator system may vary.
However, it is desirable that the concentration of

Lewis acid is sufficient to achieve an appropriate

' 5l o10fin ROl éﬂi@ﬁ% Fial ﬁ&d@‘ﬂ@th%%% hail ¥hds B Suideitl bound
C entration e SO h as to precipitat

t bearfyothewy, Mbmle, it Iﬁftehemak:thaufoapmlglsoblﬁykhe quenvhsng agents
acid in the total react n the range
2%‘14{? BrEse dixendompledtiye scaﬁ’g‘zelfﬁ? gllml{“%“ Preteq ff‘ﬁ?’g]%e
P dish@lhy] cRARHTAR Yolf HGurIBAC GDAK Bld R8I bR S
acid is in the range from about 0.005 noles per liter

to about 1.5 noles per liter. Mre preferably the
concentrati @g. of th%H%emns acid is in the range fromg
about 0. 05 Pes per! 'iter to about 1.0 nole pfr “ i
it enchi, ng s Quenchi ng agent st

cont%[enpl gzt e fo?H’-’us d&?ﬁﬁpre '% PReC—¢—CH—C
pol yi sobutene in th present |nvent|on are desgcri bed

herein bel oW The gq&hchi ng agents of the pr eseft CHs

i nvent i omigtadesidabl € of converting quasi -1 i ¥ Wem pis
carbocationically term nated 12 pol yolefin
tert-chloride chain ends to the exo-ol efin chain ends.

BRSBTS A b
Oﬂle bher £ ﬁﬁ(ﬁféhcﬁ &Nﬁﬂhbﬁl@ cafbife bMﬂieﬁzMr@'bY/Zaﬁ dldt@o hlhc

el imnation of proton fromt gemdi met hyl car

ofrompiic sbstitution @&Sbmclmmawwlwdshm P@éll‘éﬁav@%%%

B s b i e S Wity g iy s iR

vaectwﬁemnaﬁige@koﬁ}bmbeatw@t s%@&:@iépoﬁﬁdﬂls vatlye Shgrill @believed that
structures are known i prior art to, qu

cfb&‘@l supstifpeigs Ravids ﬁF@lIH@PyIilrﬁ}r|tlzﬁ‘aﬁlmC5@ﬂ gﬁermedpates formed
Sy R, A0 PUOIE b 03 AOMTRE o

V\,hl ch provide the highest EAS yields are typi caI Iy

' bstityted with lLectron donatin roups | ocated at
Sﬁ?ea‘l“&a? g, BRINEY ‘b‘;ﬁg ﬁ“etﬂli%%?‘i ’ﬁ&e“q“?‘ ﬁg{% %B @mpiwa 19 fogpvert
‘ F;hﬁ %&h@étﬁolﬁﬁé}tc%nﬁ'{rﬁﬂg e 1%41@@ Ichmﬁ%ha% th@Exd-BRfin clham ends

edel -Craft” internediates fornmed when, for exanple
poflsresdintltyf evhethsa e egriodinitions] preammltifuristionalfis weed; Fhis rate of

tc%%versm% is expected to be similar for mono-functional and di-functional initiators.
Temperature dependence is observed for the preparation of the polyisobutylene
polymers containing a high concentration of exo-olefin chain ends based on the total
chain ends. It has been determined that raising the reaction temperature increases the
yield of exo-olefin by suppressing coupling. Coupling is seen as a peak centered at
4.82 just up-field from the exo-olefin peak at 4.85 parts per million peak in the
"H NMR spectrum and also in the GPC spectrum, represented by a low elution

volume shoulder on the main peak.

In one aspect, the conditions and systems for quasi-living polymerization conditions

~ can be optimized in light of the subsequent quenching step. Without being bound by
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15 The quenching agents used in the present invention

can be enployed to convert polyi sobutene pol yner
containing tert-halide chain ends to the exo-olefin

chain ends independently of whether a mono-functional

0 t . Of_ - . " .
%nr?stg%oirt] 1§|‘ lgé]%}(fécgfgl?{e ﬂeéif)eﬁ%hm-me}t r?%c?loﬁ is in competition with
mtheréduction oﬁaiupd?adq;rdducﬁ ﬂuoug}muwnunmftthatanbaﬁurﬁ Gon with

o Rt CORTIP cipere sy ROt Ly oA ST e detavor
CeRfpfing Elf%tﬁr@ﬁn@a Hi’gﬁeﬁeﬁéﬁoﬂ teRpéranBNRS e ﬁﬂm@ﬂo Eher

total “chain ends. has been determ ned that raising

t pléminetion amﬂwdls@ﬁpwphng In quasidiving qatienicyiobineprigntion of

285 e Yo Rp APRRESN SR o Risfi s g At

exp=dll@idercharadadat wﬁeﬁﬁlenahp@aw oinrhb kystein Reratsed,thishe
25 rH NWVR spectrumand al so in the GPC spectru

r eprldaae éu:rwmal}f owpieithg qlcaﬁlanb@auhﬁ‘él@hw ithig ﬁh‘:g}f]id fepaease the
TR S D208 ARG 54 0 DR HRRG VTN B
ogito shonddidisplate heteqoilibtibe fouths eqmeiex wmmmuagclnmgqigent and

VT erid G uar Wbt ecaienriibe Apeotieh i Brlieved to B¢ Tic agent

Cﬁlgp@atuhés' BiniRhidh. R%aﬁﬁﬁ%é’ @Eﬁ?ﬁe&‘@ﬁ}e%us‘:ﬁHdeéja BoRgR e

rough reaction o carbentumion wt '
aadvaatage tootthmeldsmedcrealtlem Temferatuef @neotdmldcneaa@dsmthwat limit. In

vor. el im nati gn and favar, c lin re ..
o Lorcs tinaing Béeos, B Dinar St aSheBing sgrttigacid
t QorhEI¥Rftiod cQhilibkinat ik 98 seahlfheda@vein the Ystwand@dirddtion, that the
quasi -1iving cationic polynerization of |sobutylene

agmenghariis only wifeesiyest dighet tammeratares ord totalyyaefifestive ahlgwer
I
OB g S0 0 g5 BoSS5, pAUAD gt gt

' | mghaasmp@iamrésamh@ghh@r@efmebamimaba irenesed Withouthinst.

shoul d decrease the rates of elimnation and coupling
to an equal extent. However, higher tenperature 10

abﬁéﬁn 08 %gceﬂhrﬁlﬁ%lﬁﬁﬁl ﬁsh%laﬁgﬂéhll idéﬁbﬁlﬂé a%é}ﬁ &Rk RYon and

tween quenching agent an acrdt
uhew:xs rpidesoeceryrating hrmglpagemttvarmbilesz ﬁilgberb:élameanécton@mﬁ@tlons

t t hat
t BB P e e R RN BER et Al B i s® gkt Prsfereptially

t ﬁ@oxdﬁﬁﬁﬁ @&Jﬁ]ﬁ%‘ﬁﬂc@ hat ?%Héﬁ i8k4tod ©AdEN O p&Zm‘ef‘ EHARS THerefore,
without Iimt. for certain quenching agents,

t ﬂ@en@ntahmhp;ﬁe@fedt dﬁ@mqm@iﬁ thegrategd slintieation, %Einéhllss agent
?%‘1@ e&gl B oggeﬁgegaturer%ha@dﬁﬁ 11’?creas glﬁotﬂ%gﬁi 'sé/ ghanges,

however, have the undesirable effect of reducing the concentration of carbenium ions
and thus retarding the conversion of chain ends to exo-olefin. Increasing quenching
agent concentration diminishes the concentration of Lewis acid possibly through the
formation of a complex between quenching agent and Lewis acid, and this would
diminish the carbenium ion concentration since the latter varies approximately with
the square of the Lewis acid concentration. Therefore, recipes targeting low molecular
weight should be formulated with higher quenching agent concentrations and higher
Lewis acid concentrations and preferably run at higher temperatures. An expedient
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guencher is only effective at higher tenperatures and
totally ineffective at Iower tenperatures. Thus, in
general, the guenching process is beneficially carried

- out at hi gher tenperatures; although, tenperature

AR red SRR S el hotch bt woigl) (s KPR reactants with
caddigeial dilban. and Lewi s acid concentration are

i mportant variables. Hi gher chain-end concentrations,

whi ch becone necessary when | ow nol ecul ar wei ghts are

t ?crh% b&Sh foRRETHRL fithé ﬁfekéhce B?k’tﬁﬁcféh@édn@erﬁﬁﬁﬁhé 1% tkiece
that process I's seco order 1 n polyner chains.
Télectedrodanor, improwed wopvensioksdo dasiolath dhoin amém@ Tosf attiaingd

f el t hi t .25 trat
i Bt Bl ol T0n W Ao o R RORf lein
caﬂﬂgﬁﬁemrdai@wemg sudb@ms thabenden dest cadligorf the gherRhing agent

reduci ng the concentrati on of carbeniumions and thus
r BRH IR & Protandieme thy esrbesiune i andenbsequentlytinsfersithpproton

¢ REESRL0, SURY B, palRebu LRt kL b R PR
f eliminkiion anfl tie awmh@on&ehm@aivﬂmmtm@ca@ﬂm Thadse of a

Lew s acid, .and this would 30 dimnish the carbenjum
i l5ss-thantaic I%IFF%IH conssaEatiorelafiveto chainicads) of quenching agent

AP @ et TR éaéo}{o anﬁtggesfiﬁi Iaa"cﬁcﬁé e GethbiR ;ﬁ'&bﬁlt invention, On
concentrati on. here e, recipes targeting-l
mhleec‘hdr hend, weilghbseakeo of abisic ¢loctml daned fo et)dampileg fdaen the latter

que agent concenjrations and

TRt D ok o L PR bl P e ilece

t QIREFsRindrae cH)h SARES b}%‘d’lbleiiﬂ r&ﬁﬂre& Q stoRdiGiRetae thlgﬁ&

at any target nolecular weight Is to dilute all

r mcxamtwnwf fhenchiigi agenin Bindeti theservonditionhihs qhenshing@gens may
X easgl)o t%x’llyets% ce torfl aSCUf{OI cient concentrations of a

bsach é‘?%% oG ROt ?ﬁB bved conversions to

exo-ol efin chain ends can be attained when the

guenchi ng agent concentration is but a fractjon of the

qPritable quenalyng pagnts arg kaowe e bsertali D FatephAgrkcagge Spl No. US

tftﬂ%/dﬁ&‘i‘ 683 hﬁS@%;a‘Eé’d‘ﬁérﬁh%g efeldie Hyﬁé“&l?fr&g BGNes nifd¥en
renmove a proto en| umion an

sctdim&npmg mdryattcrrargscfomlmuhﬂne hpviog atleadt owd hydxebzarbylrsuhstltuents

S, the chin ent
cad“ 5@;@9 tﬁ%ﬁromﬂg FingiUND (5 X Doy 41 et i
MM SERINATAS, ﬁpﬂ@]lﬁ&bl@@ﬁ@fh‘?[bemﬁﬂﬁd%ﬁ ‘Tffl dmethylimidazole; and
| ess-t"han-stoi chi ometric concentrati on (re ativé to
chéidrripheny)ingflazgleenchi ng agent coul d confer econonic
advantages in practicing the nmethod the present
invention. On the other hand, in the absence of a

baphkical@iStpreR e BetstinA-pExAdghéchWeRn td@nkbal fefula i:

Ry Ra
|
L
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Is replaced by a common ion salt or its precursor, it
has -been found that conplete 15 conversion of the
chain ends to exo-olefin requires a stoichionetric or
hi gher concentration of quenching agent. Under these
cg@g+gﬁons t he quenching agent may serve as both

catalyst and proton acceptor. Suitable quenchi ng

ageRi sndR park iodependentinalkal dontdihibe oata#boén Apmltb abduit @0 carbon

Pub. I\ﬁé qu 20 _2(&96/ 004108§p| ncor r ated. herein by

' araehe and Bs iredndenendeatly hy@ipsen eyl spptaigingpne carbon atom to
Lﬁ'zﬁ'c%oﬂ LRI E)‘écl&dlﬁ}g of 5RRYNY ﬁb(ﬂﬁ g\@afbgrn%{mﬁse gﬁg?t{ %bout 6

ydrocarb stit'uents attac to the af
r tm@bo@V\B@ harbmeatemsj a.llwgknfmboﬂ Htodiborett Tydapgyomrabdras, or aralky! of

287 Ay a5 plbealh s o5b R #;/ 1 e gomafigring of from
26 4aboh aidRREBY0icBHSA AR or a%%hﬁhﬁﬁrﬁﬂg%ﬁ fRSh ¥ ceabsﬁ §{ohﬁsdco

substi tut ed-pyrrol e quencher has the "general fornula
i gbouks craad)oaatqmm Riisa lm ophlgindgone @)qunl atem do #pus 2@ carbon

RATE 9 R hafolth or @R LM% SRR IR RND g carbon

hytdmg@rmloankﬁbkwowem gboit M gardos at‘a@idp eyl of sbvut @to pati30
20 carbon atons cl oal kyl of about 3 to about

c&qu@hatatn@nvékalahgﬁ 6Bt Alocboutsl Ocarkpnsiens, os@radai @B@bout 7to
abie 8 ¥ orrﬁf 0 %,‘qtanz 28 %rn?? %Ed nitic }?‘@g o?_h%ﬂ% carbon
bout a ne, Or

or ar a kyI on
bytBmsand0 B2 bbw airasrr& dras alip}muo lmglocf f:ronﬂg carbor atoms tdabout 8

carpon atons t car bo or, an aliphatic rin
o?ar€ Ibﬂpalscaa&ddgﬁﬂgt%rﬁet epe& ity 2k SoBaHImE %Mb@&gﬁtfgn to
ajtonk 26 @&H:@h BloRf; ] RPAERLThE R, 3RPR], 1AQnSGRPAAD

- atons, and I s hydrogen or aﬁo cont al ni ng one

cmdbmmdamtbnform adbmdtar@ﬁataxammgwf ﬂ@n Stcarten atyned todlOloptbopfatoms

ut .3.t0 abou 7 Galr about
CBo e ARp O e iRy fo Pt oo MBS B myviso
CREDDB cainPbBnd 18 hobd @mfﬂllneﬁhfvl holt 1.2, 3-Rim@Rapirrdll: or 2-
carbon atons; or c¢) and forma fused aromatic

rPh’f‘@Yblﬂdel? @}rhsstumrwouad c}ﬁﬁwﬂl&ﬁﬂmr@%ﬂb@ pubstitaasl pirodh
aide@on 5 oirvgﬁégelgf t {353‘% 3? %Tﬂér e hyc d n A dﬁgﬁ%hlaﬁx ‘yreferred is

chhidimaihgtpyaoie. car bon atomto

In another aspect, the nitrogen-containing five-membered aromatic ring quenching

agent is a substituted imidazole of the general formula ii:

SN

|

R

Ry

. wherein Rj3 is branched alkyl containing from about 4 carbon atoms to about 20

carbon atoms, and wherein R; and R; are independently hydrogen, alkyl of one
' 16
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15 about 20 carbon atons; or d) both R and R2, and R3
and R4, taken in pairs, independently forma fused
aromatic ring of from6 carbon atons to 10 carbon
atons or an aliphatic ring of from4 carbon atons to

a@&%n Qg%gg&mi%‘gwﬁlst E%I@eﬁl?%’l (1? Abonlt Rah ah&\R 7 carbon atoms,

nmpound 1s not a 2
1@12’1 6f abqutrétmghopyw cirbon atomg, ghlteeplydfi abdlnl7etosahmxt3|0toatlmd atoms,

Par t. cul ar referred substi e
SRR Tar Bt G ol 30 GHERAURS o 3 o RS Rt arBmaric
hyigg egﬁamaa&rwdtmﬁy{oard Sartn@it&hs 80ar Aiphatic ring of from 4 carbon
2,5-di methyl pyrrole. In another aspect, the

nktomsge § natqmmgnﬂluﬂmrn@ﬁ@éméale&pmpaumdzls rnphz;

RIS B

branched al kyl cont ai ni ng from about 4 carbon atons to
about 20 carbon_ atons, and wherein R, and R2 are

i fraeihehelassta ;?wfabéfr Grgashingpgepts a5 higdered sgroadary on teatigpnamines

bt oo RN bR an D O) A ro AHBY e Ridfred

cmcbnxiar}abnmtiarﬁhm:ney hreaiot; db)otubth?laﬁ*rnnah{bmm%u@mnbm (©)

bR bt ) 2 ek B 8 281 oo
f ERIBB e ARnAL @F8i-b-Bol Qm%r k}g{qou%a@&fﬁe Qhd @Ztl gJ%Bthaﬁabq-

r|n of from 4 carbon ato 8 carbon
¢pslqpenteine o helieclashie of dmpoguahchingnpgent@are discussed in U.S. Patent

E,RHI?%%&? B RPENGLU S B0 oRY ineBariaed Bpre R itg sptirery

quenching agents are hindered secondary or tertiary
am nes containi frgf only carbon, hydrogen, and nitrogen
al ehguenphing peras efiibe prcrmé tréfantm wecoaeled fromrsubstityied ayoles

n@aqﬁlgg ‘?1|1t en a{o‘?% ax§cf ér{eé)j}ﬁ N¥fur EQ&% om, wherein the

tri- amne

ts‘ubsfsmaﬁi‘(sy harseleeted (s&)ha?ﬂﬁh&bsjitwd hEb1OB; ablef t)) fé?clﬁ‘tate in preparing
cycl o‘d denopyri dj % di - p- toI yl am ne;
qiveEhdeRns dermupaied pg erer ASAHT walglcaﬂaq;:@t%@a%ﬁfénmated

Tﬁﬁ%ﬂhﬁ&@%ﬁ%%ﬁ/ '&g&?ﬁ@@aﬁﬁl}gﬁfb P?ﬂ%&%“lﬁ‘o neat%hsclﬁ&l' $BRMst one

. S. Pat ent I cation Pu
20080 0sulfu h@droatvpoap enlstiadedhatrtbe B, 4 and the 2phtS posttion.
15 The quenchi ng agents of the present invention are
sel ected from substituted azol es

The substituted azole may be substituted with from one to three hydrocarby! or
substituted hydrocarbyl groups wherein the term “hydrocarbyl” as used herein
describe organic compounds or radicals consisting exclusively of the elements carbon
and hydrogen. Furthermore, fused ring azoles of the present invention may optionally
be substituted with up to four hydrocarbyl or substituted hydrocarbyl groups. These
hydrocarbyl moieties include alkyl, alkenyl, alkynyl, and aryl moicties. These
moieties also include alkyl, alkenyl, alkynyl, and aryl moieties substituted with other

aliphatic or cyclic hydrocarbon groups, such as alkaryl, alkenaryl and alkynaryl.

- Unless otherwise indicated, these moieties preferably comprise 1 to 20 carbon atoms.

The "substituted hydrocarbyl" moieties described herein are hydrocarbyl moieties

which are substituted with at least one atom other than carbon, including moieties n |

17



10

15

20

25

30

containing a nitrogen atom and an oxygen or sul fur

het eroatom wherein the substituent(s) are selected
so-that the substituted azole is able to facilitate in
preparlng a vinylidene term nated polyner froma _
u@feh RAEhGR aitﬁ@hwmtaqt BabfadudPas nifrogen, ,
yol efai‘B Part | cu?st preferre azoPesuco?tSt%lfrﬁ%er?goxygen
suhcam, phorqphurua,thmmm mﬂﬁa‘t o1 ko genratom Baegariary sulsstilfted

t ed he 2, the 2, 4. 5
o Bidtb R Btes i, KGGS A s R AP g i,
Wh.tglbxfyﬁl ﬂﬁectéa Hytifcﬁ@aikyp keeahdY pr@tecte@ bhﬁﬁiolaﬂdjl %okytalkyumo

rocar gr oup whérein the term' ydrocarb

ug@bﬂllﬁéﬂm, ketzs, @c@@lﬁr ppides, agtons @ddbwbkm rPd@fe@Herﬁ@I s'dungﬂed ,

O B et 1 SPGBy v

parRSEbHtititey ith h?dto@hyl@tsummhtbd/hyd&@cﬁbbh?cbdp@l ed with
up to four hydrocarbyl or substituted hydrocar byl

groups. These hydrocarbyl noieties include alkyl,
4[1‘ é%ﬂ?{)h% u@gw&%‘, ?ﬁﬂ%gaargﬁ{}tls @Hﬁtﬁiﬁrﬁqne-ﬁljﬁ gra)fﬁ?h hd S oxygen
nmetbek iarsseloted throm) ttmdtlmtddmxatdie,rpr&@rahlyi hHad isubmtuted/ ahdc

hydr o such as al kar al kenar and

at% %h enzagpale The fubded §49 %@p@&ng ? %‘%‘PE gge

pﬁlﬁ%@&ﬁhbﬁﬁ AHAWRE bR %t(ﬁx?al%geﬁ:@t'ég %}rr?étﬂ)@@tutedmﬁzole, preferably
subsStituted hydrocarbyl™ noieties described herei'n

- al.dl, Bpubstituedhd swhstuteskbenapthizolar Rarsubady prefeentdiguehching

at | east one atom ot her than carbqn,.incl uding

R e R S

substituted with a heteroatom such as nitrogen

oxygen, silicon, pho§phorus, boron, sulfur, or a

hal ogen at om Exenpla ubstixuted hydrocar byl

noi eti es include, al koxyal kyl, &l kenyl oxyal kyl ,

al kynyl oxyal kyl, aryl oxyallkyl , ted

hydr oxyal kyl , keto, acyl, ot &ted am noal kyl ,

al kyl al kylthio, 5 aryl ylthi®, ketals, acetals,

am des, esters and the like. Preferably the

substituted azole is fully substituted neaning that
Em?vallable positions on the heterocycle ring are

Ptuted with hydr ocar byl or substituted

hydrocarbyl groups. The substituted azol e quenchi ng
ents contaj ni ng one nitrogen atom and one ox

Roraze gudepedently hshiogampaliytiterad tox8£atben atonts, oyeloalky!
pfr@rilea[)@tglytlo%boéh bﬁ&’né lét')gq‘ron? & aﬁ}ﬁl?ﬁ?]'cﬁt%t)ﬁ gtoms alkaryl

benzooxa tltdt azo e quenching agents
ciorh aboitrygo dﬁ&arbnntatcmg;e araﬂm finoanaboon'® ts30 fitomsadoiy adeR;

sel ecte forn1 ubstifute oI , r abl 4,
SutbetiprAdied Pl hayied B f e PhEaBor atohs Whicf may be
RlstibFithiad bysubb@hen vith ﬂta)e:nﬁmsmem@gaw@ Rli€pendently from alkyl
represented according to the conpounds of Formula’l

of one carbon atom to about 20 carbon atoms, cycloalky!l of about 3 to about 7 carbon

atoms, aryl of about 6 to about 30 carbon atoms, alkaryl of about 7 to about 30 carbon
atoms, aralky! of about 7 to about 30 carbon atoms, alkoxy of about 1 to 6 carbon
atoms, alkylthioether of about 1 to 6 carbosi atoms, halo, or amino of the formula —
NR*R** where R* and R** are independently alkyl from about 4 to 10 carbon

atoms, cycloalkyl of about 4 to about 7 carbon atoms, aryl of about 6 to about
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15 Rl X I> R R2ZN wherein: 20 R and R2 are
i ndependently hydrogen, alkyl from1 to 20 carbon
atons, cycloal kyl from about 3 to about 7 carbon
atons, aryl from6 to about 20 car bon atons, al karyl

I g@ g%ﬁg;?%%n%ﬁ atlﬁ’aréoo é@%‘toadﬁagﬂisl’ kewmﬁ ra?‘m{ﬁg)?%o&

to et ormai

 afl doralsduc 10 ba:gommmgkﬁs hm@genpalm foan o 28 tcantBn whing)

TR R L TR e Bavideahngroms
OBRaGRITBRAbBHOMOID ARV atcls, ARAIBA Froit %Hilt 7%Y b Qt%lxﬁ%)/ lyith the

of about 3 to about 7 carbonl atons, aryl of about
t proatso dhat 3dee Rrib bmdlagmmhandb}aab;alncmcl zdtltadduaw“l’xgtableaﬁdhnec

3 f of b t |
SO AP 1 et B tanyb e SR v PR Ripdparoviso that
alvkiyd RRs BethEMer R ab®RE mletlﬁue@emﬂsa BeladtodFrom k@A frod 1 to 20

am no of the fornula - NR*R* where R* and R** are

i prIboneerERaygloalkyl fromabavtahiewbout 1 earhen atamp.amyldgom 6 to about
a

20 PRborF ey Rl 3R 1 3h G, GRIRP R B 710 30
oftombyand 7 to about 10 car bon atons, aral kyl of about

7 to about 10 carbon atons; R is hydrogen, alkyl from

| to 20 carbon atons, cycloalkyl fromabout 3 to 7

CRID L SR IR Y/ from6 to about 20 carbon atons,

al Iéa%sig@from about 7 to 30 carbon atons, aralkyl from
about 7 to 30 atons, with the 5 prowso that when Ris

dr t h b d .al k t |east
e i Sy A el b oL B2 SB or
adudktimted nﬂﬁﬁhdﬂnb hsdbstau{ea&ﬁlbﬁlbrﬂfoﬁﬂé %ﬁbétﬁ\%%d RIS

met hyl then R are | ndependent ly sel ect ed from
abRyided thehihe Sﬂ‘@ﬁtlﬂﬂed warihelinaisows 4-resthylowikgfines anghubstituted or

on .at from6,tpo about
SR bR bero R RR R A el i REisR e bR e
aSlﬁﬁible cuendhing adeh@M @ EeleétedGrodBe c&ﬂp@lﬁrﬁﬁ&ccc&ﬂﬂlg)ﬁr{i Formula
ygen qr sulfur., Another suitable quenching agent can

ﬂét%EY%éH%aFﬁ@ﬂ%e group consisting of 15
substituted norpholine, substituted thionorpholine,
substituted phenot hi azi ne,

A suitable quenching agent selected from the compound according to Formula Ia:

Rs R4
X
R3
Rs
Ry N Ra
Rg Ry
R

wherein:
R, through Ry are independently hydrogen, alkyl from 1 to 20 carbon atoms, aryl from
6 to about 20 carbon atoms, alkaryl from about 7 to 30 carbon atoms, aralkyl from

about 7 to 30 carbon atoms; R is hydrogen, alkyl from 1 to 20 carbon atoms, aryl from
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provi ded that the substituted norpholine is not

4- met hyl nor pol i ne; and substituted or unsubstituted
di hydr obenzo[ 1, 4] oxazi ne, di hydro[1, 4]t hi azi ne and
phenoxazi ne. Suitable quenchlng agents may be

BN G 20 bl Sp B8 R0 B 686C] BRalsofbonlifi B el from

agﬁmt 7 sceB@:sdrB@h A6 @8] dnidex M@g&m dr ﬁﬂﬁ@ﬁdiﬂm glet;@oﬁm ﬂﬁui when R is
X R3 R5 R7 N R2 R 25 where

Féw%wm@l dhed R Beﬁémérﬂa I?“Wc’é o8E ﬂlanéiyﬂgﬂgem F%lﬁﬁs one of
'gbo@ﬁz Jh%f ?»gri}]g s BX%pef)&%}H‘ysbga%ch Qi‘?&f Fé%oi,iﬁi ROIH carbon
amaﬂkyhymamamdabmumwﬂ to 30 carbon atons, Ris

hydrogen, alkyl from1 to 20 carbon atons, aryl from

19 6 to about 20 carbon atons, al karyl from about 7 to
3RnGREANBIE b QiEnchff agéﬂldaﬂ bbe SE1eERkd %%e Zoﬁlgoﬁ{a £RERIME to
atons; and X'is ox&b n or sul rovi so

t FetmulhBar R i s hydr ogen or nethyl then R, R2, R7 and

R8 nust be ot her than hydrogen unless one of Rl or R2
and one of R7 or R8 is independently branched al kyl of
about 3 to 20 carbonRg at ons, erl R karyl or

aral kyl . Anot her suit o %ent can be

sel ected fromthe co accordifng t8 Fornula I1la:
R15 X Rl14 Rta N R1P R16 R11 10 Rio
N Riz
Ris I Ry
Rig

wherein

Ry through R4 are independently hydrogen, alkyl from 1 to 20 carbon atoms, aryl
from 6 to about 20 carbon atoms, alkaryl from about 7 to 30 carbon atoms, aralkyl
from about 7 to 30 atoms; R;5 and Ry are independently selected from hydrogen,
alkyl of one carbon atom to about 20 carbon atoms, cycloalkyl of about 3 to about 7
carbon atoms, aryl of about 6 to about 30 carbon atoms, alkaryl of about 7 to about 30
carbon atoms, aralkyl of about 7 to about 30 carbon atoms, alkoxy of about 1 t0 6
carbon atoms, alkylthioether of about 1 to 6 carbon atoms, halo, or amino of the
formula ~-NR*R**, where R* and R** are independently alky! from about 4 to 10
carbon atoms, cycloalkyl of about 4 to about 7 carbon atoms, aryl of about 6 to about
10 carbon atoms, alkaryl of about 7 to about 10 carbon atoms, aralkyl of about

7 to about 10 carbon atoms; and X is oxygen or sulfur;

with the proviso that when R g is hydrogen then R;; and R;; must be other than
hydrogen unless one of R;; or Rz is branched alkyl of about 3 to 20 carbon atoms,

aryl, alkaryl or aralkyl.
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wheréein RO through R14 are independently hydrogen,
al kyl froml to 20 carbon atons, aryl 15 from 6 to
about 20 carbon atomns, al karyl fromabout 7 to 30
car bon atoms aral kyl fromabout 7 to 30 atons; RI15

Fﬂ ﬁﬁé]ﬁ ane qg%rﬁ@ﬁl%dagg%ﬂrﬁ% ngl I:tgﬁi EJ(S) cg%' E@élﬁlf)glt%(;ﬁfhccordmg to

: cymimﬁmal of about 3 to about 7 carbon atons, aryl

of about 6 to about 30 carbon atons, alkaryl of about
7 to about 30 carbon atons, aral kyl of about 7 to

~about 30 carbon atons, al koxy of about 1 to 6 20

carbon atons, al kylthioether of about 1 to 6 carbon
atons, halo, or a f the ormul a NRRR**, where R*
and R** are indepen t 4 to 10
carbon atons, cycl ogl kyl about to adout 7 carbon
atons, aryl of abou car bdgn at oms,
al karyl of about 7 ms, aral kyl
of about 7 to ab 1 ar bon Nit ons; Félls oxygen
or sulfur; 25 witR*the provisqg that V\,hen IS
hydrogen then R 1 and R12 nustg Ee other than hydrogen
unl ess one of R'" or R12 is braﬁ hed al kyl of about 3
to 20 carbon atoms, aryl, alkaryl or aralkyl. 20
gt her suitable queriching agent can be selected from
t et rrpound according to Formula Illa: ~2 X R23\
al~, N~ R4 1 R21 5 R0 wherein R20 is hydrogen,
alkyl froml to 20 carbon atoms, aryl from6 to about

TReo2ohydsegeanaliyldiiem 1apREoprbopaims 8 from 6 & FPUar bon

|
S Ak AN T8 M T
H}' k)y30 caphoroNem e P roadtoRylio sa&mﬂ mﬂ@pfmdélhgnfrahdﬁﬂrogen alkyl

cycl oal kyl of abqut 3 to about 7 c on
gf one carb%n atom to about 20 carbon atoms, cyc?oa?kyl of about 3 to about 7 carbon

atoms, aryl of about 6 to about 30 carbon atoms, alkaryl of about 7 to about 30 carbon
atoms, aralkyl of about 7 to about 30 carbon atoms, alkoxy of about 1 to 6 carbon
atoms, alkylthioether of about 1 to 6 carbon atoms, halo, or amino of the formula
NR*R** where R* and R** are independently alkyl from about 4 to 10 carbon
atoms, cycloalkyl of about 4 to about 7 carbon atoms, aryl of about 6 to about 10
carbon atoms, alkaryl of about 7 to about 10 carbon atoms, aralkyl of about 7 to about
10 carbon atoms; and X is oxygen or sulfur;

with the proviso that when Ry is hydrogen then X is oxygen.
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atons, aryl of about 6 to about 30 carbon atons,

al karyl of about 7 to about 30 carbon atons, aralkyl
of about 7 to about 30 carbon atons, al koxy of about
Ito 6 carbon 15 atons, al kylthioether of about- 1 to 6

ABRE: PR opithihe Aen IR ER el FohP I Pppulictordpe o

tPorkileBdhon atoms, cycloal kyl of about 4 to about 7

carbon atons, aryl of about 6 to about 10 carbon
atons, al karyl of about 7 to about 10 carbon atonmns,
aral kyl of about 7 to about 10xcarbon atonms; and X is
oxygen or sulfur; 20 with t proviso that when R20 is
hydrogen then X i s oxygeRgz—i2% Another suitable
guenchi ng agent can be sel egtged fromthe conpound
according to Fornula Il Va: R30 5 wherein R30
i s hydrogen, alkyl froml ﬂhzZOIcarbon atons, aryl

al karyl from about 7
to 30 carbon atons, or aral kyl Rgom about 7 to 30
atons; R31 and R32 are independently hydrogen, alkyl
from1l to 20 carbon 10 atons, aryl from6 to about 20

'cgﬁg. atons, al karyl fromabout 7 to 30 carbon atons,

aral kyl from about 7 to 30 atons; or R31 and R32 when
aRjpdskydrogen, alkghfromHeto, 20t caghemheoms, faoyirfren Hus ebout

B S B0 S5 D B 0 o
syl ﬁﬁbid 1tBRBIR;; S84 g\*}} &4 iﬁ&ﬁ&&%ﬁ%aﬁ ool Ay iatoW 1 130 84#Bon

carbon atomto about 20 carbon ons, cycloal kyl of
addoms, Byltfooralbdanbaut@8rdadon Béoras, alerylfrop abdut Z3e G carbpp atoms,

about, 30 carb 0 al karyl . gf about,.7 t u 0
cary omeBa o s G b R PN He S0 0 by comethe
afoPilB, fustddk@dda®d ridPRaingd frbf GtoCHY 8Pbon AbMEBvhich may be

al kyl t hi oet her of about 1 to 6 carbon atons, halo,

ar
awristibstigpted pesubstitstadavith At keubstifirarseseireted ipdependegily from alkyl
i t I 4 )
CGFRSRISR Ao ke 50 PAR il 152500 5 Qo cnton
adot, Byltod abbELE to200d3 Ccaurbonatame alkargl dfaabypht bfo atleotid0 carbon

7atgr%s,aa?aalg§d ojf%bg%r;)t%nabgap %Béart?(gnaalltlé%ls, aﬁl&ox%(b(?tu atbout 1 to 6 carbon
atoms, alkylthioether of about 1 to 6 carbon atoms, halo, or émino of the formula —
NR*R** where R* and R** are independently alkyl from about 4 to 10 carbon
atoms, cycloalkyl of about 4 to about 7 carbon atoms, aryl of about 6 to about
10 carbon atoms, alkaryl of about 7 to about 10 carbon atoms, aralkyl of about
7 to about 10 carbon atoms; and X is oxygen or sulfur; with the proviso that when Rs)

and Rj; are hydrogen then Rsg is not hydrogen or methyl.

SULFONATION

The polyisobutenyl sulfonic acids of this invention are prepared by reacting a mixture

of polyisobutenes comprising by having at least 90 mole percent methyl-vinylidene, a

number average molecular weight of about 350 to 5,000, and a ratio of weight average

molecular Wéight to number average molecular weight Mw/Mn of less than about 1.4;

~“with a sulfonating agent containing a source of sulfur trioxide, -SO3- . The source of -
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7 to about 10 carbon atons; and Xis oxygen or sul fur;
wi-th the proviso that when R31 and R32 are hydrogen

then R30 is not hydrogen or nethyl. SULFONATI ON 25

The pol yi sobutenyl sulfonic acids of this invention

S rERo i SRR, Bldic ot ot BUAEBY hERRK, S0E%
reeibkigle amiineydontderes, slfuntrivixéde abarcapplaxes, sulficiriowise ghesphate

of about 350t , 000, and.a.fratio,of i ght ayerage. .
OPRRGEs el it § ThsBeP! S Rk ameCaer s ol yfienio aci
M RuBted S5hl1drbaNoARCAHd. Ik reactibh Bia? bRWoh@madd Mt or in any
agent containing a source of sulfur frioxide, -SB8- .
Thert sahyideanssplvent2 Thegomdidens fhrsulfontioniare not crfigal. Reaction

trioxide and air,. sul (R ANANE hydr at es

PR Ee R sl i A 2R AR RESHH AR e dotler
CGRNBhAKRESgeBUWnplsyddl FoxdAphd) qsa?m;ﬁateqequ@xas temperatures for
acetyl sulfate, a m xture of sulfur trioxide and

deeation apg ielyy'fltg@. FerppfraiuEes should gp Ryeided jorpge et dgcomposition of the
SHLHE3HLR] S P15 R A esocin o

anhaticohditiend, snchsasl reamtiah itenpaatera) The exteni afthe réRethmt ¢anrbe
tenperatyres can range from-3QC to 200C and depends.
shtdrmincgdpitedon of 4 n@tﬁ#ﬁbﬂ@%&&@ﬁ@ By ElIRgF acid has
EeBARIaShedu® MHipicY ol RtibEBFDJIFRobRMhe!tB RS RHINE @8erli @hn be
reactﬁoﬁ andiﬁkévated ténpe$%t§§%s shoul d be %go?%ed
tabopir®9émnil.2deconposi ti on of the product. Reaction

time can vary froma few mnutes to several hours
dependi ng on 10 other conditions, such as reaction

UBIERRERIEd SulfotBBn@ ¥ @Nts REbtyl Baf#S s bl BknGaof Befuric acid and
determ ned by titration of sulfonated_ polyisobutene

geetiq anhiygride which fping acstyd suldpin issit) advichproHecss dint |
Typi.cal I 084 of Y4 f i.ng:
PRl Bl et DRESUTERnD Rty SRR IWliture of
sulfiiomiakidegnd gininal praivet ¥ kulsateliateamédiste shavingédsrte bof
sulfuric acid and, acetic anhydride which for acetyl
Juprelasdite s sulfpnigcich Thsdadedesia Heb cHobS e Blobeny |
sulfonic acid directly. O her sulfonating agents, such

as a mxture of sulfur trioxide and air, may produce

Ahelolyosubutentehavedi mineber hutragemoiectiar beighh yrdtho rgngedf ebout

t sul f oni id. . This drolysis step can be ver

05 oy o ok retbinabe A EmbEbG RrBer desaarg@idhts of abour
nBhepMI0atr 2980 Gt parficllAre; ERALETIRS pAPRsbuter?B Cripfoy@ ekl the

5000. Pol yi sobut'enes haV|n? nunber average nol ecul ar
ieyeghios hate abightdegree of exo-olefin or methyl-vinylidene having at least 90
mole percent, preferably at least 95 and more preferably having at least 98 to 100
mole percent methyl-vinylidene. Likewise, the polyisobutenes employed have a

narrow molecular weight distribution (M,/M,), preferably less than about 1.4, more

preferably of about 1.01 to about 1.3, and most preferably 1.2 or less.

The polyisobutenyl sulfonates of this invention are prepared by reacting the
polyisobutenyl sulfonic acid (prepared as défscribed above) with a source of an alkali

or atkaline earth metal. The alkali or alkaline earth metal can be introduced into the

 sulfonate by any suitable means. One method comprises combining a basically
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550, 1000 or 2300 are particularly useful. The

pol yi sobut enes enpl oyed in the invention have a high
degree of exo-olefin or nmethyl-vinylidene having at

| east 90 25 nol e percent, preferably at |east 95 and

gl%[c%gn 0 ﬁgc{l $f {Bﬁ\{’lll&%eﬁ‘&’h ag ﬂietlw%%xtlc? 81 ﬂlgBJ)l%sobutenyi-

: psﬂl:&mﬁ;cﬂam @hiss gaﬁﬂrﬂheéhnhéd/@man t}wﬂmmcerr@ﬁ #epde@xylic promoter

ht distribution preferably less th
R yaier, glgphels S&P%ﬁ%zﬁmyyﬁwabmh@o ¢ qfaylgnsaiycol, and an

a0 TR A oty R LRSR e T copdiions,
plvasmaliye teabting emopiungd wileield teymetabanifonyte. Fhd Hyolnixylia pranoter

repared as, descri bed,abov with. a ource of an
afﬁm% venfygantherbe maved fwlﬁ@th meig Sullprls
al kaline earth netal can be introduced into the

sul fonate by any suitable nmeans. One nethod conprises
cldndsir semiajn girbersstardes,it AAY be avire nglmmpb‘@nuel@ffe arhgkali metal

ydr ox but e
PR pi okt s B et st i e isis S o ffdline carth
PheBENtRNeE. Bsiiy diioxettiod, heQUIbEE acidUs Lorabin¥d®ivith a basic alkali
al cohol s such as 2-ethyl hexanol, nethanol or_ ethylene,
ghetabtompavad such asediuns ot Rasersiuny hydragide, Tegediua of potassium
t
ARARL Dol S8 et AR ERAG R o o
srotdseinat sulfohbie iHyshbinyd Whpnanmlﬁé carfinshembbaleotfommthe alkaline

then be reppved to yield the, net sul fonate. Under
o anetelchlieate et cpmpgy el piahgorgpund s a

e e Ry P HIofIR Apicl b QRO poRi il S e
emnttinedWithran ajuesus f:hinad@sohm:rmg” théralkalimst dagith, mathleand stirred for
sul. f oni c al kali netal
R Do Ra for e B et Sha e g Bt e = foved and
Stﬁé’bél%rﬁfrn@%eaeﬁ/%béiﬁtedsiﬂd%ﬁfb@te obt ai ned can be

purified by aqueous extraction. Then, the sodium or

pot assi um sul fonate is conbined with an al kaline earth

iePar it 1Rl R R P SR B PEb Aving o molegple
oodipitTdess shan IHORRE detbied Pt alkbligs daythanethlls Oerspét&ally those of

Ty lcally, the sodium or Eh‘% assi um sul f onat
RN FRARAgRF Rl VBT Y End SagnpBRm lqgﬁée most

?%@}rb@q?o‘? Jllﬁgﬁ'x:ﬁcﬁé: uBR e %Ht 'ijf)@f?sofbﬁ{eﬁl Bsul follBe ionic ﬂlspersants
C|ent or St at hesi's ereafter,

it g qahabeulaswaghb@e&tmdham Y] afwnferat&ydtrered from alkali
eva} or at]% bgg{ gsn red 20 The preferred | ow nol ecul ar
VBT glﬁ{prﬁ FSf idPASHER es having a nol ecul ar

wei ght of |ess than 1000 are derived from al kal i ne

earth nmetals, especially those of

In another fashion the polyisobutenyl sulfonic acid can be neutralized with an ashless
base, such as ammonium hydroxide, tetra-methyl ammonium hydroxide, tetra-n-butyl
ammonium hydroxide. Ashless polyisobutylene sulfonate having molecular weight of

350 to 5000 with 2,000 to 5,000 are particularly preferred.

The polyisobuteny! sulfonates of this invention are either neutral or overbased
sulfonates. Overbased materials are characterized by a metal content in excess of that
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Oy BfoRas CHmEUhi

cal cium barium and magnesi um wth cal ci um and
magnesi um bei ng the nost preferred. For the high
nol ecul ar - wei ght pol yi sobut enyl sul fonate ionic
di spersants, having a nol ecul ar wei ght of gr eat er
t
RS R BLRAL Y B AR Abd A BRicp
f asfoname stulfi&o be loyerbmdt 'Elmsl a mhﬁmhﬁommtcﬁwhmduﬁahmd with an
nselgt rali ze%e(v;\%:cgnﬁg |SU§SS Sse such “%Tn%r&hgen;mmal
t &iggalpdamn % H' Salent of acid. In other
S{lfolﬂgtg cﬁlﬁtd (le%ge su %)nat ggﬂ%\% %Ig Orﬁcﬁergra\?\%logaCI fn
Bﬁoﬂﬁpthe noﬁﬁm @nmltshlfauzﬂ@@nli cnrﬁauﬁ ©0¢ arode glanatdiwn ferrdagh two
pr e&s The él sQbut enyl sulfonates of this
naql'g)sg Heff%eutral or overbased sul fonates.
O/er based materials are characterized by a netal
content in excess of that 24 which would be present
aBy s n@lltl@ovvmmre@edur@m wiethased grrbasigsomplexrs efdhe sfanie acid
syl f.on sai d e_owvear
elﬂ%itadﬂ?(fi tfggz?e d:)v%b ecﬁ eu ragl ?%gﬂ mcﬂ.lﬂ% of%eltekl Inexs excess of that
eﬁqhiﬁed@tlﬁhtrﬂ@zmﬁdﬂﬁ\ﬂfon&im afglely ©0Rbidhsed soHomMesEn bWkadpared

produce a normal sul fonate contai ni ng one equi val ent
opy @g|r@chﬁn pbevashasd s¢inmptes avith erbordieride pnder Fraetien condltlons

;
R cﬁfbu;stl %eaﬁ%%%ﬁﬁtméﬁ@%ﬁgg\%#bag%e%Hat@g‘ﬁld other
n@\rwlsaséd pmdactadzq @iscltﬁbﬁdlinsljrfg PaeNo. RA@6s 0pyisaed irelesi7, 1970 to
over based or basic s of the sulfonic acid can
%e%ﬁfé’i’lﬁ%tﬂmmﬁ@?%m@ggf ﬁeéfalcﬁﬁi’é??%r%ycont ai n anounts

of nmetal in excess of that 10 required to neutralize

the sulfonic acid. H ghly overbased sul fonates can be
pFapaneuht by ovérbasimpeni h@rengesmlels paswal Bagt Nombeed TRIN) which

car.bo i oxi de der rea n congj.tion

RLRe o s RS e B BB R A0t i gne eram of
gﬁ&al" BN n@ﬂﬂ)e@trbﬂéct nﬁﬂ@élhéﬁxﬁbrpﬂlﬁﬁmid&hersfore a

di sclosed in S. Pat. . 3,496, 105, issued Feb. 17,

1ge@er dkalinisreservesdine HI\H fqr ﬁ@@l‘fﬁ’@ﬁlﬂﬁ’ééﬁ 1e3dibyededsravines h}’nA_STM
;tt)e?trrgé’}é&éa 6153646\%?8?@, @gg%ﬂ e@ﬁ?ﬁl?@ﬁﬁé‘lﬁo&aﬁhnﬁ@verbased

rﬁﬂ?l@ﬁblttﬂl}ﬁ bl f@nmus o thof lrhastmmulhuad: emtively lowel BN, i.e., about 0
mlligramof KOH i ram o f anat

hﬁOg%bePt OPRRE rﬁ%@}ysh%g Bobi enﬁ?ﬁéteash@aﬁ%ﬁ% aﬁ%éﬂ@t s and

therefore a greater alkalinity reserve. The TBN for a

conposition is readily determ ned by ASTM 20 test
ffﬁlﬂd?mﬂ&sﬁlﬁﬁd}yl Ed8eBites D4 M89inventainteee usfuli asakiditives in lubricating

01 sh Lf‘gey helfgegogg?rltg%%ce to water, a light color and provide good performance

characteristics.

The lubricating oil compositions of this invention comprise a major amount of an oil

of lubricating viscosity and a minor amount of the polyisobutenyl sulfonates of this

invention. The oils can be derived from petroleum or be synthetic. The oils can be

paraffinic, naphthenic, halosubstituted hydfecarbons, synthetic esters, or

combinations thereof. Qils of lubricating viscosity have viscosities in the range from

35 to 55,000 SUS at 100" F, and more usually from about 50 to 10,000 SUS at 100°
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pol yi sobut enyl sul fonates of this invention can have
relatively low TBN, i.e., about 0 to about 60, or
relatively high TBN, i.e., greater than 60 to about
400. The pol yi sobutenyl sul fonates of this invention

 PEeTHERbLy D SEldotESal lobdiPhh ARLLAGE WM ueeY

have goo er anc

pealfindes 9o tds peeitivnaffivent ehproside dESpsltsmq;rop“éhms typically from
Iubrlcatlng oi | conpositions of this jnventio

c 8Pt Odevei gl qena%wnwelskt pgFeet: preferpbly finm é%ﬁ‘ﬁt Ag weight
% Iy unt of the polyi sobutenyl
sB?%%ﬁa%égﬁg?‘?%ggqﬂﬁﬁﬁyﬁvent|on The oils can be
derived from petrol eumor be synthetic. The oils can
pht heni ¢, hal asubs

D Sasligns agfRe: Fe et be 15 0 Rt it dhe polyisobutenyl

-t hardafes oPHi$in9EntionhéIGad éﬁahﬁbhsmsitéry éﬁﬁ’f&m L%znts, v1sc031ty

viscosities in the range from 35 to 55,000 S

Findgn impuovers pava ppint fepgessaitia dispsGants andihgdibesus at 100

25 F. The lubricating oil conpositions contain an

anmount of the polyisobutenyl sulfonates of this

| M€ hibrioatiriUdif eahsisition opahts«dnd@ndnaﬁeaisaam forflulrixatihi @fernal

typically from about 0.1 weight percent to 10 wei ht

pegrakystion ﬁn&m@% a8 ayatmqsw@samsmems apg pyindustyia adls such 5
nventional additives

tﬁgyﬁggh é use gﬁag%ﬁgﬁﬁéﬁﬁ%%’%?th t he

pol yi sobutenyl sul fonates of this invention include

0 i nhibitors, antifoam agents, viscosity
ﬁggﬁﬂbﬁgrovers pour poi nt depressants, dispersants
apgmhgﬁoﬁbkpow%ghﬂg% |l ubricating oil conpositions of

thisS itnvention are useful for lubricating interna

- cAnbugki Db rewgl bmmxmﬂdskauqnmpai withtan anethicadbitiores and thgrmecouple

dustri al d heat, t
onps utpigfessCinaeplie bR matiadibpt 50 % dbe s bt FERBYF ere
Pehctdse8 REtheNE o vé bBL Séntaifink ahRpRSusirb A dslthstert atmosphere

EUI ped with an overhead stirrer and thernocouple

HERgyware ghazgef &pthg rﬁ@mddlormmaﬁ%kﬁ Wéd ml heggec]429.8 mL
7
Hl%th?gcﬁfdéﬂfeu@ﬁ %hLbfg @u L/ | . o g e § %ﬂ O#é bhy éptrﬁn&hﬁ}égmane

box |ning a
afim=pheln.el4.2 kie2 Gdldtzdimlemudvlertleg td&ar:gmtytammdiﬁum&hmide The

o el g g -
27RdH, 849131, @.§9 Hdlﬁ@ﬂv%ﬁ%@& to the reactor to initiate the isobutylene
polymerization. The polymerization was allowed to proceed for 15 min, at which time
23.2 mL (0.228 mol) 2,5-dimethylpyrrole was charged to the reactor. The mixture was
| stirred for an additional 57 min., and the reaction was then terminated with 107.5 mL

(2.657 mol) methanol.,

The mixture was removed from the glove box and the volatiles were evaporated
overnight under ambient conditions. The organic layer was extracted repeatedly with
a 5% HCl/deionized H,O solution, washed 'With deionized H,O until neutral, and then
dried over magnesium sulfate. The organic layer was then filtered through both Celite
and silica gel and finally, the hexane was removed via vacuum distillation to afford -
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(0.134 nol), 14.2 nL 2,6-Lutidine, and 1.14 g
tetra-n-butyl ammoni um chl ori de. The m xture was

allowed to stir until the solution reached thernal

equilibriumat -60C. Then, 64.7 nL (0.59 nol) Ti Cl4

' ‘8%?91%;3@5%? 249 gtfijlf% (F/ﬁ@?ﬁéﬂf, M/NERE § ilaggle g/F' Flg&gg-%}ﬁh%e
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merization. € polymerization
prcountertdof the ‘qmsinliving’ ABwWs98% i nre 25 23.2 L (0. 228
nmol ) 2,5-dinethyl pyrrole was charged to the reactor.
The m xture was stirred for an additional 57 mn.,

angdbiRion @2Phlvabi@se t hen term nated with 107.5 nL

(2. 657 nol Z met Eanol . The mixture was renoved fromthe
glToveet-prsk Z8Rank namd boten|flask ogurippedweioameethead stirrer, ice bath,
0 L.ght er anbj ent. conditi ons, gani €.l .aye
R L T T e SR e S

1 piephred@boiid @0 18wasntlowet by 30 nfiNbZiegkattlethyldnt chloride 15/85.
neutral, and then dried over na%nesiun1sul ate, T

he
orl§dhis avas agdad AhdQ°G ReRe peqtic (SOghmebk andcbPsg aulfuric acid
a § L i I V, Vi a
v SE0F BT WaBlincd @71 sthouls Wiy AREREE o Bikn] EFS0Y
Pkdinfckdtm22TRen thivtdubtidn Wiy coolddeio )T tuld/to-the reatiictewas added 5
content fqr_the " quasi Living' PIB 8% Syl f anati.on
owquﬁélﬁ%@bm%wgé%t%&%thwﬁ wnz’@@.ﬂ?mﬁ WA Be g pyoduct was
f gy s8@iMhPReMoAE (1. 84h, 1081 ReATinS Ad f8thandlG8d AR Baction was
condenser, thernocoupl®e, and nitrogen inlet, was added

Astingl fo) 6 heirs| Thednthe exries sobvepfsavard rexhaved it 0e@@80 gbie)the

oI IS . B Bipel SET s AR 1RO | e (0. 025
nol ), and 1.95g sulfuric acid (0.019 nol). This was

stirred for 4.5 hours and allowed to warmup to room
10 tenperature. Then the reaction was cooled to 10C

gro%lg%k?%IVE .ﬁﬁ’L‘ﬁaﬁ. added 5 L nethanol. The

romthis reaction was the PIBSO3H. To this

prddgic inctiyt-vingtidat MBdmployirg the BR @atalyzdd ghetiddO2k pregayed as
on was stirred for 6

ndisrlescindrs sAgsaRl duls Nl vahykvinuligemediibvias delerpingd o have

929 oo/ BRI AR bo iRl RO cofiRR1 R R ﬂ?‘%}hmethyl

meinlideneiPi v S5&. P B &gt dyis high iteehyBRanydaieat PERED.5 mol) was
t d dj.scl i 5, 408, 018,
Thied Hh: R SRirDP G wliosP R e ule dr Withal Scs hegsgaeents

were used in the same molar proportions. The product from this reaction contained

1.05% Na and 1.72% S.

PERFORMANCE EXAMPLES

1. Low/High Temperature Performance:

The PIBSO3Na salts from the ‘quasi living’ (Example 1) and high methyl-vinylidene

PIB (Comparative Example A) were tested by measuring the CCS and kv. This

performance test was conducted to assess thg low temperature and relative high

temperature of the resulting polyisobutenyl sulfonates. The cold crank simulator

(CCS) at -20° C was measured using ASTM D5293. The kinematic viscosity (kv @
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20a M = 2389, WM = 1.89 and the %
met hyl -'vi nyl i dene content for the high nethyl
vinyl i dene PIB was 85% 1194.5 g of this high

met hyl -vinylidene PIB (0.5 nol) was used for the
O e ahas R abRRERAEASTNEDSE AR ol BrrhRU R nphe siths were
prmapoby taking, thd Mypohuiuqﬂ sdlfmaics lof Examapletli axd Comganitived

- LBRPTPR FEiSehTE Bomar ¢t D TrisbicraRen 100 ptal

f Bwent big, THRUGRrdnl lm@ﬁutrél’%(@@ﬁhﬁ 2301, qfﬂgser}bﬂjhs are shown in Table
nmet hyl -vi nyl i dene 30 PIB (Conparative Exanple A) were

tésted by neasuring the CCS and kv. This performance
test was conducted to assess the | ow tenperature and
relative high tenperature of the resulting

DWABILEJbUCGB)ﬁhd &V dsaARbEBIBSUIBlaceddd fEdn@ Ndaasil it dlta@d high
at -20 C was neasured usi ng ASTM D5293. The

(CCs
_km%@h‘hﬂné’hﬁh@c?égity (kv @27 100C) was neasured using

SHIEIT NG Tre pol vy DaBk: o s onat s | G50

Fxanpl e 10and Cogrpar ati yewtAginpl e A and di sgol vi ng

[ hem-at —4%-and--8%-by. wei |
HEXKAMELBE | . The Chevr or

is a grcd‘rﬁlﬁ' oi l.
These results are shownfi Jszosu,o
and kv testing of PlIBSOl

055 —:
rom quasi li'Ving'

ACOMI ARA TIE BRAMPDEIA dane P BlOlSan'pI e (in Q4.)49D0se
CCS, (cP) 1w, (cSt) (wWiiwt) - JEXAMPLE 1 4%.997 4 613

B% 1205 5.208 COVPARATI Vi EXAMASE A 49% 1016|4769 8%

salt made fromthe ° quasi living' PIB) had inproved
| 'Bliis detapRewad thaeExdingde $ i(PIBSteNacairade fias thieaguaseliving’ PIB)

%ﬁjﬁgipé?‘iegit e T%S;th(l%g%es %ﬁ%@%ﬁ?ﬁgg%g in the CCS tests at
both doses when compared to Comparative Example A (PIBSO3Na made from the

high methyl-vinylidene PIB).

2. Intrinsic Viscosity Comparison

The intrinsic viscosity, or limiting viscosity number, can be used to characterize the
capacity of a polymer to enhance the viscosity. The intrinsic viscosity is obtained by
measuring the viscosity (kv at 100°C, for example) of a solution of a polymerina
solvent at a couple of different concentrations and determining the intrinsic viscosity

from the equation:

[n] = lim (1 - no)/(ne*c)

¢~

where [1] is the intrinsic viscosity, 1 is the solution viscosity, 1 is the solvent

viscosity, and ¢ is the concentration in g/100mL..
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hi gh nmet hyl -vinylidene PIB). 15 2. Intrinsic Viscosity
Conparison The-intrinsic viscosity, or limting

"viscosity nunber, can be used to characterize the

capacity of a polyner to enhance the viscosity. The

B0\ Bt Bt BB i by TEATHEL A B iemati
peisposity @ A00°C sixthy Erimple 1aPERSQING it madeffeona tlie ‘quasi hvmg

F L A LR AN L A
c PH&?) d?éo%@ EI?RLDP] 100 diR€nt! dif 4s/tRS bcﬁvéﬁt SHRdn¥entrbliohSthat we

the 'solution viscosity, 310 is the solvent viscosity,
anstdovare 1 706, 20d 3c8Ag sanplof ODmIg /The) Binemati@ vispesityrvgasgneasured

vi $£0si ty, nmeasur enent.s Yere c by
t@&ﬁaﬂl B Apre ot Slid Feftioudh hYiess.
Exanple 1 (PIBSGBNa salt made fron1the quasi living
PIB) and Conparative Exanple A (PIBSO3Na salt nade
Then the gHatinerhsposip ()| wasealeulamdl)y divisking the giscosity adihe solution

.3ﬁgpkﬁgkéﬁﬂégﬁhéﬂﬁéﬂlhe solvent. The concentrations

wer e 706, and 3.412g sanpl e/l OOm..
The kinematic viscosity was neasured wth a capillary
vi sconmeter using the procedure described in ASTM D445.
Then the rel ative vi scoSkTylsopufhi™solwmas cal cul at ed by
di viding the viscosity of the solution by the
viscosity of the solvent. 10 fir =rlsolution/
r Thosdpeeific sticesis,'p(e]g;,) ) isi defimedsathe fipctforlad phanige indeieasiy upen
th fra%tlonal %ggm n viscosity upon addition of a
p 8SrI'sp = (rlsolution - solvent)/
IIsoIvent Slnce both fir and rlsp depend on
concentration, we plot rlsp versus concentration and
extrapol ate to zero GeTi@mtiwat lsganl Bsginve t he
intrinsic viscosity ([rl]), which is the 20
intercept. The intrinsic viscosity represents
eSisenbitBn| ynd R dahd 6B cosetRatish, By plot 1RplersmBIcopedntiation and

mass: .
extrapolate to zero concentration to give the intrinsic viscosity ([n]), which is the
intercept. The intrinsic viscosity represents essentially the volume occupied by a
polymer per unit mass:

In] is proportional to R¥/M

where M is the polymer molecular weight.
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[TI] is proportional to R3/M 25 where Mis the
pol ynmer nol ecul ar weight. 29 TABLE 2 - Intrinsic
Viscosity SAMPLE (in diluent oil as solvent) Intrinsic

_\/scosity [r1] (dUg) EXAVPLE 1 (PIBS(3Na salt made

N M

met hyl - vi nyl i dene Pl B) The hi gher the value for the

ntrincl o /i cr‘r\clf\l fha haffar ahl o 13 nnl \/rrnr |c to
WA TA]

PAMPLIE (ngliluat off atsplveny) o cddmdeingis Viscasity bt i ng
pi | additives, |low tenperature pr@i}atl es are
nportant _and a |low value of the intrinsic viscosity

'fEXAMPIdini(PI[BSé)gl\Iasdlemadalﬁlomthé"he dat a0.0V3 ustrated in

Tﬁbl e12 Spnstrates that EXAVHLE 1 (Pl BSOG3Na sallt
madst ‘f’p’g Ye “quasi living' PIB) has a |lower [TI]
@MWTWE‘EMAMPEW{HBS@?NR“E) thanyogpe [1] for .
t he COMPARATI VE EXAMPLE A BSOBNa salt nade fromthe
ma@thnalbfrmhgghm@tmwmbdnbn@Pm) Thus in conpari so%1

+hao ]

| RPN Y

Ecampt-e—t—of—thepresent |||vc||t|un wHh—the—t-ower
i nt rlan| c viscosi {Jy val ues woul d have i nproved | ow
U iR Wicval e RRF el iffinsicl v‘is%o&%p Rttt sb1EkpoMaterisSo increase
1. A process for preparing a polyisobutenyl “sul fonate
ctbﬁmSPQﬁltMgOf aourmlpoy hbricatingpil adslititesnleow temgerature properties are

[ S emto asi
e abl Ao R EE R Rl e IHCRR ap RRAEE dtrle The

Cdud dlattraae] mnrab&m; ukﬁmﬁstmmnarﬁmmml I(IPIIHS(BN@fsalt fade
the presence of a Lew s Acid and solvent, und

oo A ‘quap lxing! PIBMys pdeyerdni adiageprdinglita maﬁler volume) than

P Re CAMPARAYE BRAKIR', ARPHBAQIN UG o Gh #iehigh
vmétgj?ﬂt-vmylﬁieﬂg @11 Thod mctebararivei, Fxbmble Nofihe lpreametrimtion

ul ar ight MWM of |ess han about 4;
w1th tche lowervgtri%sm v1sc:051ty values would ilavenxmproved low temperature

characteristics.
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b. contacting the polyner prepared in step a) with a
sui tabl e quenching agent whereby said quenching agent
converts the quasi-living carbocationically

term nated polyner to a pol yi sobut ene pol yner 15
hﬁﬁt&ﬁl@tl#ﬁﬁﬁh)%@ nol e percent nethyl -vinylidene
content; c. reacting the polyisobutene polymer of step
b) with a sulfonating agent in a ratio of 0.9 to 1.2
and ther after ﬁFutraI|2|n pce of al kali

ot dt | or Adrosens RE bisrAing atiobgieniiaitpie SanBisnE ai m
1, whereign tdiembiiihy BoBhtehSiPAREURGHE ?B@‘lmer 3ystdh € form a
process of Claim2,"wherein the initia I's sel ected
fromthe greui- lmgg sarbo¢atignishlly terminated polymer comprlsmg

o opi onyi - 2 BeHpE BF B e BORGRKLYGR 87 SREHDT ARBRRiradio or2

2- et hoxy- 2- LM@ MiPaaPMent, under sultable quasi- llvmg polymenzatmn
2-chl oro- 2, 4, trlnethylfentane -acetyl-2,4, 4,

trimet hyl peisetion copdigioas anpglqurhammmf ayfaage

2- met hoxy

2- et hoxy- 2212612%?1& ‘Mﬂgﬁ{ (F%en %@r}gf (ﬁiph %nd ?Baélgsog “Wflg}rE average
Cl ai m 3, whmaoktwulat Wweighttiotniuatber awi'eiag%mhleomlar WelkhtM,/M, of less
tri met hyl pent ane. i#.S. The process of any one of the
precedi ng an erein the Levvi s acid is selected

- fromt hebgr&iﬁ?&cﬁﬁé‘ﬁieﬁﬂﬁﬂergreﬁa!r 4)%1?@5@11{&191% quenching

boron trihalide, “alum numitric
t et rachl or iagent whwcbycdrauquamehmgragexﬁtcb;zVertsl theripmsidiving
di chl ori de. 5[) rocess

Moot s ne e sabodai el GoGRRed nogrBL P 2 poSoBuEntpaymer

titani um t edahafpt Mas08 mbietRRIHMmeakA- 2y Bk St ontine
boron trichloride. 7. Thezﬁrocessﬁ%f Cﬁg|n16 wher ei n

the Lewi & deddingghe pelzispbirenenolwoen ofistapeb) witloa gulfongéing agent
process of 1%% at%] S 6’? tms‘ri aglg eegall eg gg%@%ﬁ%m‘hﬁgﬂg sblﬂ‘ce of alkali

t he quasi -1

are selectaﬂa@bmhﬂ%&n&ehﬂmnﬁauure range between -60C
and -10C. 15 9. The process of any one of the
precedi ng cl ai-ns, wherein the suitable guenching

2. The process of Claim 1, wherein the initiator is monofunctional.

3. The process of Claim 2, wherein the initiator is selected from the group
consisting of 2-chloro-2-phenylpropane; 2-acetyl-2-phenylpropane; 2-
propionyl-2-phenylpropane, 2-methoxy-2-phenylpropane, 2-ethoxy-2-
phenylpropane, 2-chloro-2,4,4-trimethylpentane, 2-acetyl-2,4,4,-
trimethylpeniane, 2-propionyl-2,4,4-trimethylpentane, 2-methoxy-2,4,4-
trimethylpentane, and 2-ethoxy-2,4,4-trimethylpentane.

4. The process of Claim 3, wherein the initiator is 2-chloro-2,4,4-

trimethylpentane.
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agent is a di hydrocarbyl substituted nitrogen
containing five nenbered aromatic conpound sel ect ed
fronés Estituted pyrrol e and substituted i m dazol e

r

whe ¢ RECCest o tany varet of deepRebdst @l .1 he o
subsdeldchilae Gy T Q! €, OF Subst it ut ed %Tm ciglg’owglgllteéﬁ Ia}fbi[‘gms acid is

to facilitate in pFEP&r CAEIHING ©f| tideiven t etrahatiadeedoron trihalide
pol yahemirfunomrizhlpiais] -thr Viafpgh car.bocati anical |y o
ter rH.r]ﬁte pol yi sobut ene. 1&.1&%?&—: %l?gcgélgng% éndi fthyl alyminum
wher'€fhoy guenchi ng agent is substituted-pyrrole

guencher is of the formula: Ro R3 R NR4 25

wher gi B R ?]“r'dl R4 _are i.ndependent|y al kyl

cont‘gii ﬁ?ﬁg}%"ﬁéﬁ Ar'BBh > AMSHTIR dhebevis agil is seletoh frammothe group

R2 andcéitiaing df'ﬁ@fﬁﬂﬁﬁ@&%}%ﬁl&,dﬁtgﬁ% B'agllo the and boron
out SRE

containing one carbon atomto a carbon a
cycl oam@a?o -about 3 to about 7 carbon 32 atons,
aryl of -about 6 to about 30 carbon atons, al karyl of
about 7 to about 30 carbon atons, or aral kyl of about

7 t 3. abineiprodssed O QbviRsin e DdwRiachY tRAila" Hrfhloride.
fused aromatic ring of from6 carbon atons to f

carbon atons or an aliphatic ring of from4 carbon

at ogs ar bon ms, R4 5 is alkyl

cont aiT?]‘?r@Q géhyé %%a oﬁmétogin’i%f?oprﬁmg Zlpimg were dinoths, quasi-living
andp@gmesizdticlr egRtoR corklliibns CAPt gijdl n arbon at om
to %{bout g?ocar bon atons, cycl o%il %ﬁ}got? %b‘%u %n}pgra ure range
abotRt "ot Bemdr &€ aryl of about 6 to about 30

carbon atons, al karyl of about 7 to about 30 carbon

atons, or aral kyl of about 7 to about 30 carbon

at 0ABThOprotessof ang MR G iR &%Eé‘ﬁiﬁv Eusgd tvgla@gggtrtilcgﬁ&i{a%% quenching

of from6 carbon atons to carbon 4
al i PF8t it dilygiresarbyl cwbstitoted bitrogdnosenthiningb@d nfmbered aromatic

R1 R4 i nd dent | | kyl
contoa it Blecte s B RHEL baplo a2 b ol yherein the
or slipstitatits Rre selebiqPso el (1R351 38R w‘rﬂhg R 'sﬂbg?f’i‘#t%% imidazole is

i ndag) endent|y forma fused 15 aromatic ring o
car tofagHyate dn prepating ervimytliskene dormamated pplyaict ¢roin AGuasi-living

of Jaf%ﬁorﬁ@zﬂmgnﬂx&g&p%ﬁzis%g&lé}w,s carbon atons; and

10. The process of Claim 9, wherein the quenching agent is substituted-pyrrole
quencher is of the formula;

R2 R3

/
|

H
wherein:

a) R; and Ry are independently alkyl confaining one carbon atom to about 20
carbon atoms, R, and Rj are independently hydrogen or alkyl containing one

carbon atom to about 20 carbon atoms, cycloalkyl of about 3 to about 7 carbon



with the proviso that the conpound is not a

2,4-dinmethyl pyrrole; 1,2,5- trinmethylpyrrole; or
2- phenyl i ndol e substituted conmpound. 20 11. The
process of any one of clains 1 to 8, wherein the

sui t ablagngiyent bi Mbuageshibhii 30SaHRG e, %.Q{E‘r)‘lhﬁag%lﬁ Yo about 30

consi sting of substituted nDrEhoIine, substitute

t hi omofFfRen pleans, eyraikyt of dwupl énehdit 39 cadon tams; ded

that t j t LRholi.ne. is.not

0 et by 9 Ra e (A (R Rrind 55 oot qiempfp 10 carbon

di hydr afogrszo an AhphdticAlmpxatdie 4 diteyditéms b sout §eabbMatoms, Ry
and phe%im ne, .12. The process of any one of clains
1to 8% CRRAIMEREORS farban o te abmtRg cagmatems, and R; is

sel ect Relirhgartdne 1 QB&HHIiIgéj&ﬁli SHbdifih J3 %Bgﬁtizto%tgﬁn%gratoms,

azol es confaining a nitrogen atom and an oxyg
sul f urcysbtadndaf abgutitte about 7 deebaumeins tarelndfabaniss to about 30
zole is able to '

sel ect so_.t hat the bstjt uted

facil i‘ieag\tfoé1 Eft?lmffraé%ﬁﬂ ‘?%'%BHR/J{ mh%‘éﬁ%cﬁr PRAIRFISer aralkyl of about
pol yImer 1o abduf 3®EArBolktBRIs; bi Vi Ng carbocationically

term nated pol yi sobutene. 13. The process of any one

of t heShettsdRniyrel afiusesd arahetie ring ph&opoé yarbobatoerseo 10 carbon
poyner, I hed. ipn..st.e hayi ng at | east., 90 nole

Per contos Srdf Hipmys 18 nEtroRth pafler MomBia ahesarati aams

- - --and Ry-and Ryare htde%enhh‘nt k fcoRtdiiRb She 2Y8bR8®m to about 20
nolecuéﬁg wei ght of about 350 to 5,000, and a ratio

of weCHRPNAUWRHGE nol ecul ar wei ght to number average

mol ec Y@yl Cof S .01 to 1.3. 14.. The

pr ocesy o%m%‘ g]irl]&mRi’g,%%eaniI{ﬁ’ {%E%n Faitdvs: BF%&J%‘&‘PHY ftm a fused

aver agemmaicaing @l fronMéi gfiontaBoris fORY cAVE! ABfhs'80 be GpRiic ring
1.1 or less. 15. The process of Claim

wei ght I\ﬂ [ E
13, whklrend ¢ajeonaomsde Bbew dcarkpnctiemacandr i zed by

havi nGyitiethe lLe&S I t /L-vinwlidene, ,%
o ThddBhe pradko B IR BnRELAE Mol R AU DL AGRT 2%
i s chamasbdpywmelt; by2-phsnytigdoktsubgaisted 28mipoudd0 nol e
percent nethyl-vinylidene. 17. The process of Claim

13, wherein the polyisobutene is characterized by
having a nunber average nol ecul ar wei ght of |ess than

abodi. BB0Oprocess of any one of claims 1 to 8, wherein the suitable quenching agent is
- selected from the group' consisting of substituted morpholine, substituted
thiomorpholine, substituted phenothiazine, provided that the substituted morpholine

is not 4-methylmorpoline; and substituted or unsubstituted dihydrobenzo

[1,4Joxazine, dihydro [1,4] thiazine and phenoxazine.

12. The process of any one of claims 1 to 8, wherein the suitable quenching agent is
- selected from the group consisting of substituted azoles containing a nitrogen atom
and an oxygen or sulfur he_:teroatom, wherein the sunstituents are selected so that the
substituted azole is able to facilitate in preparing a vinylidene terminated polymer

from a quasi-living carbocationically terminated polyisobutene.

13. The process of any one of the preceding claims, wherein the polyisobutene
poymer obtained in step b) having at least 90 mole percent methyl-vinylidene

content is characterized
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10 18. The process of Caim 13, wherein the

pol yi sobutene is characterized by having a nunber
aver age nol ecul ar wei ght of greater than about 1000.
19. The process of Clain113 wherei n the pol yi sobut ene

Is cha

nol ecu ﬁ&ﬁﬁé%ﬁﬁmgg gre Ol%‘iid% VP%%[B%%%%?@%S%O and a
proc esmu@fof@eaghmi&agmreeulm FeizhOloahinth¥e hvdrageaxclesidar weight
of metal in enplo ed in the neutralization. 21. The
proces@hﬂﬂnefﬁpﬁﬁ tofi}t her conprising overbasing the
product of step c. 22. A nethod of naking a

pol yi sobut enyl sul fonate-containing |ubricating oil

confdsThe procesa ol Wi}, evectih ﬁwrhtmmﬁewaghnrae/emgel niuleplalar

" tenper at

conetric p rtie ared b
x| AR OEE e eRlep gt VFERoUm e -1 A 555
pol yi sobut enyl sul fonate prepared by sul fonati ng
pol yi sobutene and reacting the polyi sobutenyl
sul fldndhepmiceds of €laimkied, iwhersimthe polyisdbutena és aharacierized by having
net al ut e IS characterized by
havi ngat asigggld *ﬁ““%‘? Egﬁ? "met hyl - vi nyl i dene,
a nunber average nol ecul ar MEIght of about 350 to
5,000, and a ratio of weight average nolecul ar wei ght

to r@nble pravess o6 Elaimol 3 pibersin theinghtsotmiens laﬁhazraets:mzed by having

bout f d 22,
'ahgrelﬁj%ﬁeé§t ylso% Iéﬁgﬁﬁgmggfyggga$§og1a cgirgnlc

quasi -living polynerization reaction. 24. The product

& alih B s RF blip o bty e ghEa S arecteived by having

conpos} ﬁﬁxﬁﬂerg}% ﬁ%lé}}(lla'& FéHt BQIe@s thaR %uaﬁ gyt ene
characteri zed by aV|ng at [east nol e percent
nmet hyl - V|nyI|dene a nunber average nDIecuIar wei ght

o1 3ROl SRS R Cl i e reth e bRl iR cnt FughaeR i A B having

M’V/ Mh @ﬁuﬁlﬁ‘é'%véﬁg@nﬁb&ﬁlar% ht WF bltar Blahhes@tioong.
agent. 27. The conposition of O aim26, wherein the

pol yi sobut ene is deri ved froma quasi-livi ng

- DOl YIPEAARLLAN of S O MBI 381 REB heh L ARLEELy having

a number average molecular weight of greater than about 2000.

20. The process of Claim 13, wherein a stoichiometric excess of metal in

employed in the neutralization.
21. The process of Claim 20, further comprising overbasing the product of step c.

22. A method of making a polyisobutenyl sulfonate-containing tubricating oil
composition having improved low temperature and high temperature
viscometric properties prepared by admixing an oil of lubricating viscosity
with a polyisobutenyl sulfonate pref)ared by sulfonating polyisobutene and
reacting. the polyisobutenyl sulfonate with an alkali metal or alkaline earth
metal, wherein the polyisobutene is characterized by having at least 90 mole
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28. The conposition of C aim 26, wherein the
pol yi sobutene is derived froma quasi-Iliving
pol ynmeri zation reacti on which has been quenched by a
suitabl e di hydrocarbyl substituted nitrogen

cont ai nj f n , i
CON 2 gl FEDRISD AR ek SOOI ofcbont 30
conpositd 5,000,aihd GlraicwP6eightwemiga ntdieuo Weigho tomanieer iaserage

derived froma .quasi:]iving Rpol rization reaction
whi ch Fdeqy H“Hﬂ@ﬁ%ﬂ@b‘ﬁ@981§EW¥g§i§’3 bhéni ng agent

sel ected fromthe group consisting of substituted

~nor phol i ne, 20 substituted thionorpholine, substituted

phendk Hheniettod of (Deinda2) whestin thegroldsdbatene ist dedived from a cationic
nor phol i ne,.l s nohwﬁéneﬁh%lnnr ol i ne; and substituted

or  unJUGELVingPS PHFAPOBERYDY 1, 4] oxazi ne,

di hydro[l, 4] thiazine and phenoxazine. 35 30. The

conposi tion of Cl aim 26, wherein the polyisobutene is

der i e dhe pedpet prepaged by Claim@3pol yneri zation reaction

whi ch has been quenched by a suitable quenching agent

sel ected fromgroup consisting of substituted azoles 5
conti. ThegroduetiprépgenbyaCimand an oxygen or sul fur

het eroatom wherein the substituents are selected so
that the substituted azole is able to facilitate in

prepgy i : :

Cuace R Asob ) QORI R ARRAUKERY Jy e o

pol yi sptiutseméencldhaBitieriFhe by hagins attleasn 90 mold pircen? ethyl-
wherein, t pol yi spbutene is . characterized b hav|

| calipyBinfion Hing B AR A Ay Piyant oot 430 O and a
CONPOStalio Y wel %%%rﬁ@e%aole\ﬁﬂﬁf wEBht BEuRBLY HRPIRABUIF weight
characterized by having at |least 98 to 100 nol e

per cenMwidb hiless/thay kbaddel; with BRfomtingagmposi ti on of

Cl aim 26, wherein the polyisobutene is characterized

by having a nunber average nol ecul ar wei ght of |ess

t han27ablaiéonpifditiond s Cliien 26)RaRedih tHehobfisdButthBlizferived from a
wherein the polyisobutene is characterized b

20
havi ndushiBs POk aakonsRaion aHchEsdieen Smoljpedized with

than abogit; he conposition of C aim 26
wherein t é%%o yngﬁﬁgene I's characterized by having

"a nunber average nol ecul ar wei ght of greater than

abo 000. - . . . . .
5% ’Fhe composition of Claim 26, wherein the polyisobutene is derived from a
quasi-living polymerization reaction which has been quenched by a suitable
dihydrocarbyl substituted nitrogen containing five membered aromatic

compounds selected from pryroles and imidazoles.

29. The composition of Claim 26, wherein the polyisobutene is derived from a
quasi-living polymerization reaction which has been quenched by a suitable
quenching agent selected from the group consisting of substituted morpholine,
substituted thiomorpholine, substituted phenothiazine, provided that the
substituted morpholine is not 4-meth_ylmorpoline; and substituted or
unsubstituted dihydrobenzo[1,4]oxazine, dihydro[1,4]thiazine and
phenoxazine. ' '
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: jss th
sul fonlqgasé

25 36. The conposition of Claim 26, wherein the

pol yi sobutene is characterized by having a ratio of

wei ght average nol ecul ar wei ght to nunber average

nol ecul ar wei ght MV Wn of from1.01 to 1.3. 37. The
conposi tion of Caim 26, wherein the polyisobutene is
characterized by 30 having a ratio of weight average
rml eii;Q,l IT&c cmp@mort of Clainb 26, ehesein gee pahpkdmtdnans derivgtifrom a

3 abogctéq é&éL‘H&?fl(s w0 A 2 bgq%ﬁ o 87X Suitable

CoNPosighérAin g(hgeﬁ' sleBed PronPSroup BEhsRBhY bf %ﬁﬁfﬁd' azoles
sulfonic acid salt of Caim38, wherern an ashl ess

base i §ontginingcapitragenatem mad pr axygsn or sgfurhigtgroatom, wherein the

pol yi s ?yl SE%X{S arc‘é{l:efle%ggdg Eﬁﬁt‘iil% Ss%lbgtltgi‘eg gzcﬂe is a%?e it VP&L@ € in

t he pPo ene aracteri ze aVvl ng

aver ag prepahmg:mkzmyhﬂﬁieg&ﬁmﬁﬁte@pﬁ?ﬁ@f frbzh&rquaﬁklﬁﬂﬁg 2, 000.

10 41. The iyg]i,obute Ifonlc acid salt of Caim
38, wh&H P‘i’?tlﬁﬂc terp QOY@@P@B? -ed from sodi um or
potassiumis used for neutralization, and wherein the

pol yi sobutene is characterized by having a nunber

av erdHg@herobrepesitam ofiilgint 26, ovhegaie ttequol yistbateab isuthafactfided by

15 42. The | yi sobut e sul f.o idsalt of daim
38, \/\hg?véﬁl%g@ﬁ%&égmé’ﬁ%%%?e“ﬁﬁ?gw 'VB‘ry?afl’r}?al ine earth
metal is incor porated during neutralization. 43. The

pol yi sobutenyl sulfonic acid salt of Caim42, wherein
t he 3?BTflh¢ Qorgp@at@rof CGlant hawlerdothetpoltisodOteas is characterized by

deter t t hod
pol yi so Ifl%a Fasgg oﬁo?’c’“‘geéupaf“&%ﬁ '?égg"iﬂ’ﬁﬂﬂlﬁz, wher ei n
the TBN is from 60 to about 400 as determnmi ned by ASTM

test__net hod D2896.
33. The composition of Claim 26, wherein the polyisobutene is characterized by

having a number average molecular weight of less than about 550.

34. The composition of Claim 26, wherein the polyisobutene is characterized by

having a number average molecular weight of greater than about 1000,

35. The composition of Claim 26, wherein the polyisobutene is characterized by

having a number average molecular weight of greater than about 2000.

36. The composition of Claim 26, wherein the polyisobutene is characterized by
having a ratio of weight average molecular weight to number average

molecular weight Mw/Mn of from 1.01 to 1.3.
37. The composition of Claim 26, wherein the polyisobutene is characterized by

having a ratio of weight average molecular weight to number average

molecular weight Mw/Mn of less th.a_n about 1.1
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38. A polyisobutenyl sulfonic acid salt prepared by neutralizing the composition
of Claim 26.

39. The polyisobutenyl sulfonic acid salt of Claim 38, wherein an ashless base is

used for neutralization.

40. The polyisobuteny! sulfonic acid salt of Claim 39, wherein the polyisobutene
~ 1s characterized by having a number average molecular weight of greater than
about 2,000.

41. The polyisobuteny! sulfonic acid salt of Claim 38, wherein an alkali metal
selected from sodium or potassium is used for neutralization, and wherein the
polyisobutene is characterized by having a number average molecular weight

of greater than about 2,000.

42. The polyisobuteny! sulfoni¢ acid salt of Claim 38, wherein excess alkali metal

or alkaline earth metal is incorporated during neutralization.

43. The polyisobutenyl sulfonic acid salt of Claim 42, wherein the TBN is greater
than 0 to about 60 as determined by ASTM test method D2896,

44. The polyisobuteny! sulfonic acid salt of Claim 42, wherein the TBN is from 60
to about 400 as determined by ASTM test method D2896.
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