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PROCESS FOR MAKI NG A POLYALKENYL DERI VATI VE OF 41 | -5
UNSATURATED ACI DI C REAGENT The present invention relates to an (oyst 3
i mproved process for making a 5 polyal kenyl derivative of an unsaturated

aci di c reagent. BACKGROUND OF THE | NVENTI ON
Previously, it has been shown that the dddition of a strong acid (such as

10 sulfonic acid) to t r vative of
an unsat urated aci dﬁg‘b{%& Eﬁﬁ%%@[ﬁ@z\ #ﬁgﬁ?@@t% bgﬁ!\,’%‘fﬁf action,
hi gher conversion, |ess QFaAN UNSATURANEP AGHEHC REAGENT,. u. S.
Patent No. 3,819,660, titled "Alkenylsuccinic Anhydride Preparation,” 15

during - reget (e epettpfEoblties Sk inpited RGeS Mol 1 T (70
anhydri de and*® P°Yﬂi@@h@@fﬂ’ayv%%ﬁfblﬂnsﬁm@t@ﬂaﬁﬂ!%fﬂﬁ%"bnhydr| de by using a
catal yti c anount of p- al kyl benzenesul fonic acid. 20 U S Patent No.

4,235,786, titled "Process for I Derivatives of
Unsaturated Clerr]-Clerr] Dc BﬁéR& 8 INVERTS Ndl scl oses the
Ene reaction of an unsaturated C[err]-Clerr] dicar boxyl ic acid and a
Clerr]-Cerr] ol Rfeviously, it has beerdsiwwn that ﬂieaadditme:ﬁeestmhganddsuersad; ubl e,

t | f
R ate"i’qﬁﬁ‘%ﬁé#%epﬂ“"?ﬁip}"y L dorpltielofin 21 O ©

Pol yal kenyl ursaturated acidic reagent resytsdp & fasteryate phisagtion, )Qheﬂ Pr oduci ng
Mat eri al s, " di sctorwvessian, Iesstapanaaslmércsucphkpatio ng a pol yal kyl ene
derivative of a nonounsaturated C4 carboxylic acid by running the

reaction in the presenc f sedi npnt - 30 hi Qitin t of _an

oi | -sol ubl e h dr'@&i‘@}?fﬁﬁb&a‘?@ﬁ%@dﬂ@ﬂ %WSHWWCA"%VS";H)QE%WBB@&'R"P&ent
Appl i cation 0% 4discesesthe suppiessioit Bf funesis doit subllimatior pad driformation dusihg

ol yal keny! - der | alifar £ 168 Reio fnslestiar! @h?&kf!ﬁémtﬁ% hfifdriloand

di scl oses a process EF@p epay at 1,0n é\qﬂp eny at | of a 35
nmonoet hyl eni cal | ¥ #l Pf‘?"élfé‘l“ Y ‘Eﬁﬁ‘?@?i"@ "Fﬁi‘l'gpf%fl
wherein the alkylbenzeﬂesdfmmﬂmdcyl ic acid npoieties per poI yal kenyl chain
Is less than 1.2: 1. That process conprises reacting a pol yal kene

0 2o % R ez o ek o B BRG B SLGE ' Y
Derivatives of Unsaturated C,-C,, Dicarboxylic Acid Materials,” discloses the
Ene reaction of an unsaturated C,-C,, dicarboxylic acid and a C;;-C;q Olefin
carried out in the presence of an oil-soluble, strong organic acid having a pK,
of less than 4, such as sulfonic acid.

25
U.S. Patent No. 5,777,025, titled “Process for Preparing Polyalkenyl
Substituted C, to C,, Dicarboxylic Acid Producing Materials,” discloses a
process for preparing a polyalkylene derivative of a monounsaturated C.
carboxylic acid by running the reaction in the presence of a sediment-
30 inhibiting amount of an oil-soluble hydrocarbyl substituted sulfonic acid.

European Patent Application 0 542 380 A1, titled “Process for the breparation
of polyalkenyl! derivatives of unsaturated dicarboxylic acid materials,”
discloses a process for the preparation of a polyalkenyl derivative of a

35 monoethylenically unsaturated C,-C,, dicarboxylic acid material wherein the
ratio of dicarboxylic acid moieties per polyalkenyl chain is fess than 1.2:1.
That process comprises reacting a polyalkene having a Mn in the range of
950 to 5000 with a monoethylenically unsaturated C,-C,, dicarboxylic acid
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2 material in a nole ratio of greater than 1:1 at a tenperature in the

T ange -of 150[err] to 260[err]C in the presence of a

pol yaddi ti on-i nhi biting anount of a sulfonic acid. 5 1n all of these
applications, the sulfonic acid is added at the begi nning of the
reaction. SUMVARY OF THE | NVENTION 10 The

' f
ol yal kenyl * der aETgunarmo toid B AR Bl 17 5t  Mmpetauhé ka0 &
based upon tH0°de 260 feinthe peaseneepta ﬁ@'Y?%t"?’bﬁ‘Eﬁﬁ'tﬁ'ﬁ MY 6‘? aSHEONE  ong

acid, then agkid.ng that strong acid later results in a shorter residence
time to obtain the sane conversion. 15 The process conprises the

steps of: reacting a pol yal kene ,gavi n f t 300
with an 5 Inal °fthfiﬁ$sadkpll9ail°§l the sutfenic ag é*h?d%da%:@?/g?@ﬂmpgr@ at ur es
i n the absence reaction. of a strong acid until at |east 25% of the
pol yal kene is converted to 20 a pol yal kenyl derivative of an
unsat urated aci di c reagent; : I QL e reaction of the
pol yal kene with an excess of th's"“"\"MARQ)&FQ'-(NE ‘M.@ﬂgﬁat ed aci di c reagent
at elevated tenperatures in the presence of a strong acid to

convert at |eggty E%sg)gt h%'nﬂéﬂ \fﬁ&ﬁ(?é‘sdan improved process | foPfHe)preparaton f a .

addi ti onal pol yaI

reagent; and polya ken g‘;*lr'\\‘%%\?? AY “P?@“%‘?S‘g%%{’ a&e?g%r\gt'[naépg)&eg% ’sat?a%'

reagent . Pupdrethetdiscovetythatstarting theweacton withait thesirang acibthels t he
unr eact ed u QE&F\ t%ﬁﬁﬁg el ffatéﬁ%@ﬁl’cﬁ infAShdIRe Fesidiiiie tithe ©8btain the
Preferably, in ste e polyal kene 1s reacted with an unsaturated
aci di c reag8 Y#E%8hsence of a strong acid until between 25% and

80% of the 15 pol yaI kene is converted to a polyal kenyl derivative of an
unsaturated aci diffy %&gﬁéesﬁ@rs% palgtf erably, the polyal kene is reacted
g Ao

wi th an unsat urat ednég756 %r']‘tels%pntglh ﬁ??ﬂ%ﬁ?@@ﬁéﬁng aci d

until between 60% a
pol yal kenyl derivative ehsafuraiedacidicaeagen et elpvated temperatyses in the absence

of a strong acid until at least 25% of the polyalkene is converted to
20 a polyalkenyl derivative of an unsaturated acidic reagent;

(b) continuing the reaction of the polyalkene with an excess of the
unsaturated acidic reagent at elevated temperatures in the
presence of a strong acid to convert at least some of the unreacted
polyalkene to additional polyalkenyl derivative of an unsaturated

25 acidic reagent; and :

(c) removing the unreacted unsaturated acidic reagent.

Preferably, the reaction medium is cooled as soon as the unreacted
unsaturated acidic reagent has been removed.
30
Preferably, in step (a), the polyalkene is reacted with an unsaturated acidic
reagent in the absence of a strong acid until between 25% and 80% of the
polyalkene is converted to a polyalkenyl derivative of an unsaturated acidic
reagent. More preferably, the polyalkene is reacted with an unsaturated acidic
35 reagent in the absence of a strong acid until between 60% and 75% of the
polyalkene is converted to a polyalkenyl derivative of an unsaturated acidic
reagent.



3 Preferably, the polyal kene is a polybutene. Mre preferably, the

‘pol ybut ene is a pol yi sobutene, nost preferably wherein at |east 50% of
sai d pol yi sobut ene has net hyl vi nyl i dene end groups. Preferably, the
pol yal kene has a Mh of from 500 to 2500. 5 Preferably, the
unsaturated acidic reagent is naleic anhygdride. Preferably, the nole

rati o of unsatur ldic reagent t ol ' 1. 10
Preferably, the Fgr%‘fegﬁlggatg? Bo{ygﬁgﬂe 5% aglg?lﬂéﬁéeﬁé}? rdéﬁfgeﬁ%’r%g}ﬁ é&g@tg&e avi ng
a pKlerr] ofa pelyisobuiane, snesi preferahlyrwheseiaral least H0%; of said pol¥splutene aci d,
such as an al kylhas methylvinyliddrie@ndqgrogpsd Prafecibh, the pelyaikénd hay awn dffeonfir om 4
to 30 carbon at OffRy 1o 250 Preferably, the sulfonic acid is present in an

anount in the range 0%5 P'rom 15 0.0025%to 1.0% based on the total weight of
pol yal kene. 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

In its broadest Pyefsrably, thBanpatafed acidiceedgent is mukicvarthytdiide.di scovery that,
In the 20 process for the preparation of a pol yal kenyl derivative of an
unsat ur at ed acidic reagent, if one starts the reaction t hout 't he
strong .aci d, thefreferably, the malg ratig of ynsafupated acidicseagent & polyglkene iSateves
results in a shoeastr1.0:dsi dence tine at the sane conversion. 25 The
process conpr{iges the steps of: (a) reacting a polyal kene having
a Mh of at |east ur at ed, aci di c ,reagﬁgt at
N

%?0 V\ﬂyth an o ) uns{';\t

el evat ed t enper aP(§ablytheistrong agidg.an oil-soluble, strong ofganic acid, haying & til
at | east 25% of oflesgihbnabeetv: Mare poafemblye it is a sulfonic acid, such as an alkylyal kenyl
derivative of a”aﬂo& ks .w'iﬁkéiﬁ thed ﬁﬁﬁg;% Ip l%%from 418305 atohs. t he
reaction of the (%/a ene th an, exces o','% t he N unsat ur at ed
aci di ¢ reagent a?r 8 t&'&%ﬂ'ﬂ%?ﬁ'ﬁlﬁ’ peesent ipjap amount in the range of frao e of o

strong acid t c0.0025% tat1.0% basedomtheotbtal veight ofpalyalkiene.
pol yal kene to additional polyal kenyl derivative of an unsaturated

2 oey 0oty and 35 pfh R oN Bk vERRIBN' o0 ¢! 91 ¢
THE POLYALKENE
In its broadest aspect, the present invention involves the discovery that, in the
20 process for the preparation of a polyalkenyl derivative of an unsaturated
acidic reagent, if one starts the reaction without the strong acid, then adds
that acid later in the process, one achieves results in a shorter residence time
at the same conversion.

25 The process comprises the steps of:

(a) reacting a polyalkene having a Mn of at least 300 with an
unsaturated acidic reagent at elevated temperatures in the absence
of a strong acid until at least 26% of the polyalkene is converted to
a polyalkenyl derivative of an unsaturated acidic reagent;

30 (b) continuing the reaction of the polyalkene with an excess of the

- unsaturated acidic reageht at elevated temperatures in the
presence of a strong acid to convert at least some of the unreacted
polyalkene to additional polyalkenyl derivative of an unsaturated
acidic reagent; and

35 (c) removing the unreacted unsaturated acidic reagent.



The pol yal kene can be a polyner of a single type of olefin or it can be a
‘copol yner of two or nore types of olefins. Preferably, the polyal kene is a
5 pol ybutene, nore preferably a pol yi sobutene, and nost preferably a

pol yi sobut ene wherein at |east 50% of the polyisobutene has

met hyl vi nyl i dene end groups. Preferably4 the pol yal kene has a nunber

aver age nol ecul ar wei ght (M) of fr?ﬁﬁr‘]‘ga%?RLﬁéﬁ% 10

THE UNSATURATED ACI DI C REAGENT erm unsaturated acidic reagent”
refers to maleic or fumaric reactants of t he general fornula: 15
[err] The polyalken@ can be a polymendfer single ¥ypenof otéfirasret ¢drebesane or

diff t, i i hat i
c:apaglr Znof PreO\é!tolg &y&(%ﬁéfs@g dr?ﬁtﬁ' I=3I Oqcffgleﬁp g.r%eﬁggg,sthbﬁ)o@aﬂ(eﬂgr?s l;rﬂleasa: tS S

ri 0 am
Wi th ammoni a B PANBHIEDe, Moreprelarably & ohdsautene, ang mask praferably 5 or
basi cal | y react ipolyispbutednecdvgpein iat keash50 % tofi thevpolyisdéhutene bas as acyl ati ng

agents. Typicall > InSari 5 HBH ; ere Merr]
represents one éﬂeﬁpégﬁgﬁeﬂ%f&g@%ﬁﬂ&aﬁ} '{m Jﬁ'ﬁnﬁe@cﬁaff‘%i‘P%NH[err], -
d, -Br, and ta ﬁrqgﬁdE‘Pﬁ@-faW%!gﬁt( @Qﬂ% -Oém%éoﬁs to form an

anhydride. Preferably, X and X are such that both carboxylic functions can

30 enter intqpacylation reaC‘fﬁEWs&%ﬁA‘feBﬂ&?ﬁbd@EAéEﬂTpref erred
ab

unsat ur at ed acidic reactant. Oher suit e unsaturated acidic
reactants include el ectron- deficient ol efins such as nonophenyl nmaleic
anhydri de; nononkhettetm “unsatutated talcidic reagent? rdfensdo maileio or furearicreactantscfo,
dichl oro and di fthe'geRerdPofhila: anhydri de, N-phenyl nuleinide and ot her
substituted nal ei mdes; 35 isonaleimdes; fumaric acid, naleic acid, alkyl
hydr ogen mal eates and fumar ates, dial kyl fumarates and nal eat es,
fumaronilic @8 ds and nal eani Co acids; and mal eonitrdle, and

fumaronitrile. \ / 5

C— CH==CH — C

20 X : X

wherein X and X' are the same or different, provided that at least one of X
and X is a group that is capable of reacting to esterify alcohols, form amides,
or amine salts with ammonia or amines, form metal salts with reactive metals

o5 Or basically reacting metal compounds and otherwise function as acylating
agents. Typically, X and/or X' is —OH, —O—hydrocarbyl, —OM* where M*
represents one equivalent of a metal, ammonium or amine cation, —NH,, —
Cl, —Br, and taken together X and X' can be —O— so as to form an
anhydride. Preferably, X and X' are such that both carboxylic functions can

30 ©enter into acylation reactions. Maleic anhydride is a preferred unsaturated
acidic reactant. Other suitable unsaturated acidic reactants include electron-
deficient olefins such as monophenyl maleic anhydride; monomethyl,
dimethyl, monochloro, monobromo, monofluoro, dichloro and difluoro maleic
anhydride, N-phenyl maleimide and other substituted maleimides;

35 isomaleimides; fumaric acid, maleic acid, alkyl hydrogen maleates and
fumarates, dialkyl fumarates and maleates, fumaronilic acids and maleanic
acids; and maleonitrile, and fumaronitrile.



THE STRONG ACI D The term "strong acid" refers to an acid having a
PK[err] of less than about 4. Preferably, the strong acid is an

oi |l -soluble, strong organic acid. More 5 preferably, the strong acid is a
sulfonic acid. Still nore preferably, t sul fonic acid is an al kyl
aryl sulfonic acid. Mst preferably, the alkyl group of said alkyl aryl

sulfonic acid has from4 to 30 carb . Preferably, the sulfonic
acid is present in an anount in the%é@ﬂmqm?w 0.0025% to 1.0% based
on the total weight of polyal kene. - THE PROCESS FOR PREPARI NG
POLYALKENYL DERI ¥el{evaSstrong adidr refees 1o iPadid hiaviig @f pK, b 1geelthian Kiesutl4.

derivative, th t t. | yal k '
's proferably f;t PRi¢rabl. 8 sffond A58 bR bl SallBle? Sirph ofBAR A, MorB? Y7 TG,
1.0:1 to 4.0: 2 preferallydhe stiang acid isca gulfonicacid filkmppre prefesahiwihe sulfanicied
over a short ti nacigiyaralkyl aryl(stilferic asidf Most preferably, thé alkyisgroup of s4id alkyl al |

at once, in ordeéwt%éﬁgﬁoﬁ%%%@ggxggmﬁgﬁﬁ@ nimze sedi nent. I n

the first step o 0 S feacted with an
unsat ur at ed acidic reagent at elevated tenperatures in the absence of a
strong aci d unti Preferably} theesutfonic atiddé ptdsentinlanadrieunt in theaangeof feomt 0 a

pol yal kenyl dfyi ggg)/g%% 8.7 bdsed Pﬂgﬁfd{é%ghggt%ﬁ%%@em . Preferably,

bet ween 25% and t he pol'y ene | o pol yal kenyl
derivative in the absence of a strong acid. Mre preferably, between

60% and 75% of the PFHE/RROCESS EORPREPARING POLYALKENYL IDERIVATIVESati ve in
the absence of a strong acid. 30 One can neasure the % conversion of the -

reaction by any ns kno to sormeone skilled in the t. For, exanple
one met hod for n{g@ﬁﬁ"r@% oy the p°'yﬂ5?'i‘389§“‘(a§“’?ot%§mﬂq% ’%F'Os%rr!ﬂsét eg
col um of si | 1Zaagjdic reagantiopolyalker® is preferably atueasil:1.aderer preferably,ithat
hexane or other m,&gb@g%&ﬂh\(@@%dﬂthi s case the unr eact ed

y the

pol ybutene is el uted hexane and the PIBSA is retained on 35 the
colum. After the hexane is evaporated fromthe sanple that is eluted, the
unr eact ed pol ybuPeeferably, thei uiisaturatéti acidic feagenttis added ovéra shwirttime périodhe

unr eact ed pol ybuiseg akfiem #18 3 Ruis) iNSbad bf Al atHEs! @ oﬂgﬁ}é Phighe col um,
and then divi % ntgot hi § bg é he .t Otﬁ) Weﬁ% t o$ sanpl e an t P[Sh cation by
nversion and minimize sedimerit. i 0

100, gives the %
actives. The % conversion is calculated fromthe weight %

In the first step of the process, the polyalkene is reacted with an unsaturated

acidic reagent at elevated temperatures in the absence of a strong acid until

at least 25% of the polyalkene is converted to a polyalkenyl derivative of an

25 . unsaturated acidic reagent. Preferably, between 25% and 80% of the

polyalkene is converted to polyalkenyl derivative in the absence of a strong

acid. More preferably, between 60% and 75% of the polyalkene is converted

to polyalkeny! derivative in the absence of a strong acid.

30 One can measure the % conversion of the reaction by any means known to
someone skilled in the art. For example one method for measuring the %
actives is to elute a sample on a column of silica gel, alumina, or other
suitable adsorbant using hexane or other non polar solvent. In this case the
unreacted polybutene is eluted by the hexane and the PIBSA is retained on

35 the column. After the hexane is evaporated from the sample that is eluted, the
unreacted polybutene is weighed. Then subtraction of the weight of the
unreacted polybutene from the total weight of sample added to the column,
and then dividing this by the total weight of sample and multiplication by 100,



actives using the procedure described in U S. patent 5,625, 004. In
the second step, the reaction is continued with an excess of unsaturated 5
acidic reagent at elevated tenperatures in the presence of a strong acid to
convert at |east sonme of the unreacted pol yal kene to additional polyal kenyl
derivative of an unsaturated acidic reagéent. The tenperature of the
reaction in the fj rsh’}eaugd gecoq_d step can vary over a 10 w de range.
Preferably, the S¥RDELaLACEVES The % renvessicrisgralqulalad fronyBemeigh %40[ err] C.
The pressure canattiveausingphe piocedereldestribesiih . iSc patent §626(004t nospheri c.
Preferably, the pressure is super-atnospheric. In the third step, the

unr eact ed unsatu ed acidic reagent. is renoved. 15 Preferaply, the
reaction medi um f@h.ééswﬁpﬁspégsﬁeﬁw rﬁe%f#ttr'%%f‘(véé an exc%&? atugtedci di c

r eagent ha_s be%_namdm;emnt at ele\_rated temperatures in the presence _ofa strong -EQIAIWLES_ 20
The invention w tonvef dtiddsb86mé lof Hﬁdﬁéﬁﬁe&’ﬁo!?ﬂﬁeﬁé’{d éﬁ’&itﬂﬂla?e@??ké‘ﬁyl whi ch
set forth pay }P@I %rtg advqn%gqc!foulg nmet hogd enbodi nent s. e t'he
Exanpl es are % Y8570 Bnsay 2HUCI§9®Btesent i nvention, they are not
intended to limt it. COVPARATI VE EXAMPLES A AND B 25 SULFONI C ACI D
ADDI TI ON PRI OR Tehé&dn{iéediabd-of thé TeAion in the P& Gindl se¥Bnd® St @i vary over a

mear o A and & M s8ha® PEERY. 205 lermeera e 8 n s ang offrom T80 J 4,
12 liter stai nl edBe prassurercandiecatmaspheris, sub-atpapheriarotsuperatmasphedc.

approxi nat el y haPtefefably\thefrBssiite isdsuponatniskphdré.0 the reactor. Then, a

Cerr]-Cerr] al kyl sulfonic acid was added drop-wise to the reactor.

Then, the remaini n%e ., PIB was added to the reactor. The reactor was

heated to 232£erF'] dhirkstep, the unrpactesunsaturated geisicereagentis removess  at

appr oxi mat el y1$0@referablythearebtlion mediugds cosled 88 6B6A a8 #4d @hrehstedt he react or

was hel d at thesﬁn%ﬁﬁi&d%ct@é&eﬁ’tﬁa%’é?e&eMQgéi on for 15 mnutes. After
sure

dehydration, the reactor was pr proxi mately 25 psia using
ni trogen. Once the reactor reached this pressure, t he mal ei ¢ anhydri de
was added at a constant rate (701 gransEXAMPLESO hour I n Conparative
Exanpl e A and 535 grans over 1.2 hour in Conparative
7 Exanpl e E) At the end of the mal eic anhydride addition, the reactor
condi tions wef2 HBeinveptionwilihe fyrherillustrataddu thefollowingrpxamples.avhishset ¢ A
and forth particularly advantageous method embodiments. While the Examples

are provided to illustrate the present invention, they are not intended to limit it.

COMPARATIVE EXAMPLESAANDB
25 SULFONIC ACID ADDITION PRIOR TO POLYBUTENE HEATING

4000 grams of high methylvinylidene polyisobutene (BASF Glissopal 1000 in
Comparative Example A and Glissopal 2300 in Comparative Example B) was
added to a 12 liter stainless steel reactor in the following manner. First,

30 approximately half of the PIB charge was added to the reactor. Then, a C,-C,,
alkyl sulfonic acid was added drop-wise to the reactor. Then, the remaining
PIB was added to the reactor. The reactor was heated to 232°C under a |
nitrogen atmosphere. Stirring was at approximately 600 rpm. Once the
reactor reached 232°C, the reactor was held at these conditions for PIB

35 dehydration for 15 minutes. After dehydration, the reactor was pressured to
approximately 25 psia using nitrogen. Once the reactor reached this pressure,
the maleic anhydride was added at a constant rate (701 grams over 1.0 hour
in Comparative Example A and 535 grams over 1.2 hour in Comparative -



three hours for Conparative Exanple B in order to devel op data on how
conversion varies with tinme. Sanples were taken every hour during the hold
5 period. (In an optim zed reaction, the reaction would have been

term nated once the desired conversion has been reached.) After the
hol d peri od, the react or was depress lzed to apprOX|nater at nospheri c

pressure in nut S_sl y appl i ed,
and the reactor lBHBA h%(e'z‘g&ﬂ“& 'P%E? %Xﬂ""é"oa‘fﬁif‘?{’eﬁ@ %&bsol ute)
over approxi nat e$op Q'?“i@’eﬁ? held dar a periad efisix h@ﬁ%f@ﬂ%ﬁl@fétﬁﬁa xampleddantss
than 50 mm ner cuthpee hours v CUMpzRative! ENangl® Bdh ordut tovdevelep dafatdn Ry M nut es.

At the end of t

react or was pressur | zeog‘ \{a"eSWh tf?'qler ostf?'ﬁﬂ%(saﬁ }éamﬁﬁ%i i%yhgg{)é%@@ﬂg%gﬁin
remai ni ng react i RATIOFr eaaetoptmzed rea@thngwea@t@ntwdd bag beercterminated  and
filtered. The fidroerthd dpsirsticsnversioraing b@e?deé&éd)fAﬁérﬂﬂ@hbldqﬁrbaﬂthaunber

FEATING 20 ErarBPESTE e e O IS 0 1 ana

HEATI NG 20 Exa
respectively exg&ﬂm’f'ﬁ‘éfe!f%"ﬂfwt%d‘ﬁd a'@puumsas&sd%lu apehqda@nﬂ feastor

m xture af t edepressusized to1886 than\6&r mimamercury (absalate) beer afpgtoXioataty 37 on
when PiB | 9 1 HR 2
e or AR G tﬁﬁiﬁl’%@n‘&@t e@ea%ﬁx pressure reachitd 89 tHah 80 @g@@gn{yﬁ 9 86 8
90.0 91.5 92 4 absol ), this condigion was held for 53 minutes.git the epd ofithighold g1 -
92.3 93.1 Bperiod, the viéacuum was shut off, and theF6actor Was pres8@izédto 2

66. 6% £ é:;gmﬂ anple A
wi th Exanple 1, %ppro%%;%?éy %&phéﬁc@%ﬁuﬂr ET% ﬁfgﬁ%ﬂ%ﬁ Bﬂ?f&ﬁ%‘é&lg E;( hat one
can achi eve SI mtl"%f'fs & prgsure ﬁ“eﬁ'ﬁ dtered “Pﬁ"eq’l @W\Y@ﬁﬁﬁ?ﬂ%s in
the sane ti neld blpr aapbinification nembenandi% attives. af t er a si gni ficant anount PIB
has al ready been converted. 35 Wil e the present invention has been

described with r cific enbodi ments, this application is
i ntended to cdveéﬁmi?\% changes and .
8 substi t ut i SHEFONIE AGID AETEQRQIMBUTENE HEATIN& in the art without
departing fromthe spirit and scope of the appended cl ai ns.
20 Examples 1 and 2 were the same as Comparative Examples A and B,
respectively except that the sulfonic acid was added to the reaction mixture
after at least 25% conversion.

Example PIB Conversion when PIB Conversion (%)

25 Strong Acid added (%) [1HR [2HR |3HR |4HR |5HR |6 HR
A 0 528 (789 |868 [90.0 |915 |924
1 67.6% 676 |834 [89.2 |91.2 |92.3 |93.1
B 0 56.0 |80.9 |89.0
2 66.6% 66.6 184.0 |89.7

30

Comparing Comparative Example A with Example 1, or Comparative

Example B with Example 2, shows that one can achieve similar conversions

in less time, or higher conversions in the same time, by adding the strong acid
. after a significant amount PIB has already been converted.

While the present invention has been described with reference to specific

embodiments, this application is intended to cover those various changes and
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8
substitutions that may be made by those skilled in the art without departing
from the spirit and scope of the appended claims. -



What is clained is: 1. A process for the preparation of a polyal kenyl
derivative of an unsaturated acidic rea

gen%—s—&l—d—thtess—
conprising the steps of: 5 (a) reacting a pon of at
| east 300 with an unsaturated acidic @ “ mmlﬂ te
tenperatures in the absence g of a str Ieast

25% of the poly e s cqnverted to - a pot yaI kenyl
derivative of a%@gﬁt‘iﬁw ds'aci di c reagent; o (b) continuing the

reaction of said polyal kene with an excess of said 10 unsat ur at ed
acidic reagent aj, e'ﬁé‘ﬁn@b@ﬁs fd?[ﬁ@;!ir%balrraﬂén bfa pbgalkenyl derivative of apr esence of a

strong acid to convert ast
pol yal kene to addit i‘gHRa r?)tgﬁ W?e Mﬁiib é'g' %@E?@tﬁﬁ\éﬁsn&%the steps Of
aci di ¢ reagent® and (a) reacting @d’P' 9|hmyng M of é%!@?ﬁ@ogﬁ’g‘glﬁﬂ ated acidic

reggent; 15 | d2- A pupsstartats6didireqgehdat@levated temperatares inltke absanceon
nediumi1s COOl e {
reagent is renpved. of:\:ﬁﬁoié) %E’id?]?\tll Ji?ealé%g“?%f‘iﬁe H@?ﬁ\ké'r'iéifs% gt?l‘éelﬁﬁnﬁl i

step (a), the pol yal ken@ polyajitenyl derivative fanynsg ‘Hﬁteﬁ,r@!ﬁiﬂﬁe&ﬂ@ vacidic
reagent in the absengy ebnthuii Fadq hegeaction of said polyalkeneiwithcart exeess dbssicdind 80%
e

of the polyal kgne is Com"lgéth d 8ei cre%entatel@%ﬁé&lté‘rﬁﬂé/rhtﬂé‘éin‘/tﬁé' ve of an

unsaturated acidic rea SS ac
wherein in step (a), th@r%ﬂ?ﬁpﬁéﬁ@'i‘gsa‘?ém conqeétaﬁfﬁ 'ﬂﬁ °3FPW§?‘§?% ed

aci di c reagent in the alpsbmikeneio additisrahgolyalkenyl derivativedf antinsatucatedten 60%

and 75% of the polyal ke%%d’cére%@@%t?éﬁ&d to a pol yal kenyl
derivative of an unsatura C reagent ocess accordi ng

to O aim1l wherein s drpopyiag tamenteacty HB?@‘H[?@%@C'E'\?G%Q&DM A process
according to @baim5 \/\herel n said pol ybutene is a poI yi sobut ene.

7. A process acczordA VI nqcﬁbdﬁ\@ en iRl 1) vitlerbiR 356 re'ﬂ&%r?fne‘aﬁlnﬁ'ls o%'éled

pol yi sobut ene has net roce

-according to C aim 13 nba$ theinreags Rﬁv@?%'ﬁcm#%ﬂt 's r8maved.” fr om 500
to 2500.

3. A process according to Claim 1, wherein in step (a), the polyalkene is
20 reacted with an unsaturated acidic reagent in the absence of a strong
acid until between 25% and 80% of the polyalkene is converted to a
polyalkenyl derivative of an unsaturated acidic reagent.

4. A process according to Claim 3, wherein in step (a), the polyalkene is
25 reacted with an unsaturated acidic reagent in the absence of a strong
acid until between 60% and 75% of the polyalkene is converted to a
polyalkenyl derivative of an unsaturated acidic reagent.

5. A process according to Claim 1 wherein said polyalkene is a polybutene.
30

6. A process according to Claim 5 wherein said polybutene is a
polyisobutene.

7. A process according to Claim 6 wherein at least 50% of said
35 polyisobutene has methylvinylidene end groups.

8. A process according to Claim 1 wherein said polyalkene has a Mn of
from 500 to 2500.



10 9. A process according to Caim21 wherein saidUunsaturated—acidic

reagent I's mal ei c anhydri de. 10. A to.Claim
1 wherein t_he nole ratio of unsaturated 5 mﬂﬁ ﬂHemﬁ 'Iﬂl i,
ng

pol yal kene is at |least 1.0:1. 11. A process aocom

wherein said strong acid is an oi | - 1 sol.ubl e, strong organic aC|d
10 12. A process accordl n ai 1 wherein sai

sul foni ¢ ces% accq '“%{gpélﬁﬁ%g?hgﬁ%%Fﬁ'dr’iﬁ'g%@)%?%g%d%;eg Vi n
sai d sul fonic aci d |l$ma|e|<zaarkwhrlde. aryl sulfonic acid. 15 14. A

process according to Caim 13 wherei n said al kyl group of said alkyl

aryl sulfonic ac as from4t rb r S
according to d ai &n ?‘2 PIRABTSS u(?l‘%m?@vh?r&g’fhe molreersag%,? f uﬁs%&{éﬁs
amount in the %ange @fdlﬁmgemtgmmkﬁﬁels@%%ééﬁ on the total

wei ght ‘of pol yal kene. 25 30 35

11. A process according to Claim 1 wherein said strong acid is an oil-
soluble_, strong organic acid.

10 12. A process according to Claim 11 wherein said strong acid is a sulfonic
acid.

13. A process according to Claim 12 wherein said sulfonic acid is an alkyl

aryl sulfonic acid.
16

14. A process according to Claim 13 wherein said alkyl group of said alkyl
aryl sulfonic acid has from 4 to 30 carbon atoms.

16. A process according to Claim 12 wherein the sulfonic acid is present in

20 an amount in the range of from 0.0025% to 1.0% based on the total
weight of polyalkene.
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