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ot hetm se nDdlfy the hydr ox yTECIHAT @AIni BRCHERGEef i n. This nakes such
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transition metal compound catalyzed processes. Late

transition metal catalysts are especially useful for
including functional groups in olefin polymers, see for
example US5880241, W098/37110 and W099/05189 (all of which
are incorporated by reference herein for all purposes as if

20 fully set forth). However, none of these references
describes the polymerization of olefinic orthoesters.
Orthoesters are particularly attractive functional groups
because they may be readily hydrolyzed to hydroxyl groups is
that olefinic bond is on the “alcoholic part” of the

25 original olefinic orthoester, and hydroxyl groups may be
readily reacted to crosslink or otherwise modify the
hydroxyl containing polyolefin. This makes such polymers
useful for example in coatings, and as curable elastomers.

Us5116862 and C. J. Palmer, et al., Journal of Labelled
30 Compounds and Pharmaceuticals, vol. 29, p. 829-839 (1991)

(both also incorporated by reference herein for al purposes
as if fully set forth) disclose certain olefinic
orthoesters. None of the orthoesters claimed herein is
specifically disclosed in either of these references.
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1 WD 02/10230 PCT/ US00/ 20193 SUWMMARY OF THE | NVENTI ON Thi s invention
concerns a polynerization process, conprising the step of contacting,
under polweeri®shg conditions, an olefin of the fornul a RAT/R300Q0193
H2C=CHCH2CH2(R2) R4 Ra0 R3 OS5 R4 4 (I } and a nickel or palladium
conplex of a conpound of the formula RS R6 R7T N 18 R (Il) wherein 10
R2 is al kyl ene or ether subSYVHM&R¥JOH| KYEehBVENHAIPN 0 or 1; R3 is hydrogen,
hydr ocar byl orpsubstiidiadhydiacantyls pas R4S dndensndent Iy hydrogen,

a functional group, .or a hydrocarbyl or substituted hydrocarbyl not
cont ai ni FPTS NS efienist gt e I @R R o uIAas Ry i i%ach

i ndependefdddi tiyyncarb Wl efin Bbsind wtedndiydr ocar byl , provi ded that the
atom bound to the imno nitrogen atomfas at | east two carbon atons bound

to it; and 20 R6 and R7 are each inde dently hydrogen, hydrocarbyl or
substituted hydrocarbyl, provided that R6 R7 may be taken together to
Apge‘ﬁizefins of the formula

forma carbocyclic ring.y@etiQraldymag
H2C=CHR , wherein Rl is 2hydrogen or alk al so be contacted. 2

o
4
5 R R? (T)
and a nickel or palladium complex of a compound of the
formula
R5
. |
R /N
R Xy
R® (I1)
wherein
10 R?® is alkylene or ether substituted alkylene;

n is 0 or 1;

R?® is hydrogen, hydrocarbyl or substituted hydrocarbyl;

each R* is independently hydrogen, a functional group,
or a hydrocarbyl or substituted hydrocarbyl not containing

15 an olefinic or acetylenic group;

R® and R® are each independently hydrocarbyl or
substituted hydrocarbyl, provided that the atom bound to the
imino nitrogen atom hag at least two carbon atoms bound to
it; and

20 R® and R’ are each independently hydrogen, hydrocarbyl
or substituted hydrocarbyl, provided that R® and R’ may be
taken together to form a carbocyclic ring.

Optionally, one or more olefins of the formula H,C=CHR!,

wherein R* is hydrogen or alkyl, may also be contacted.



WO 02/ 10230 PCT/ US00/ 20193 This invention also concerns a conpound of the
formumla RA R4 O H2CCHCH2CH2(R2 " R4 RAO R3 OR4 4 (I ) wherein: RLis
hydrogenvoo ozldegd ; 5 R2 is saturated hydrocarbyl ene or ether/USeRd193t ut ed
saturated hydrocarbylene; nis O or 1; R3 is hydrogen, hydrocarbyl or
substituted hydrocarbyl; and 10 each R4 is independently hydrogen, a
functional gramps iervemthydr cdazdWorderdnss W sddnipdiedi hyf rigear tnstmuiot
containing an olefinic or acetylenic g‘;\,lfzoupR4 Al so disclosed hereinis a
pol yol efin having a side chain of the la R4 4R R4 4R OR11 ORO 4 R4
15 R OR10 (I'l1l) wherein: each R4 is inde ntly hydrogen, a functional
group, or a hydrocar byl p@r=sitesidd, dyoc ¥ not containing an

ol efinic or acetylenic group; 20 Rﬁ R10 W11 are each i ndependent |y
hydrogen or acyl, provided that R9, R10 QR11 taken together may be R3
(I'V) ; and R3 is hydrogen, hydrocarbyl RSt stitut hydr ocar byl .

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 25 Herein, certain termns
are usedvWhSgigdof them are: A "hydrocarbyl group” is a unival ent group

cont ai ni ng R' is hydrogen or alkyl;

5 R? is saturated hydrocarbylene or ether substituted

saturated hydrocarbylene;

n is 0 or 1;

R® is hydrogen, hydrocarbyl or substituted hydrocarbyl;
and

10 each R* is independently hydrogen, a functional group,

or a hydrocarbyl or a substituted hydrocarbyl not containing
an olefinic or acetylenic group.

Also disclosed herein is a polyolefin having a side
chain of the formula

15 (ITIT)

wherein:
each R® is independently hydrogen, a functional group,
or a hydrocarbyl or substituted hydrocarbyl not containing
an olefinic or acetylenic group;
20 R’, R and R"™ are each independently hydrogen or acyl,

provided that R°, R and R™ taken together may be

R’ (IV) ; and
R® is hydrogen, hydrocarbyl or substituted hydrocarbyl.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 Herein, certain terms are used. Some of them are:

A "hydrocarbyl group" is a univalent group containing
only carbon and hydrogen. As examples of hydrocarbyls may



only carbon and hydrogen. As exanples of hydrocarbyls may 3 WO 02/10230
PCT/ US00/ 20193 be nentioned unsubstituted al kyls, cycl oal kyls and aryls.

I f not otwepmmmso stated, it is preferred that hydrocar byl PCHUSUE143and

al kyl groups) herein contain 1 to about 30 carbon atons. 5 By "substituted
hydrocarbyl " herein is nmeant a hydrocarbyl group that contains one or nore
substi t uém megrt(iuqmad/\/rlirrslnk&rtatiutmfd alridelrs t heyqiraxciessl < ot td orlss t 0 which

t he conp 0 o] 1
functi ongﬁufnglr %u%tt%s?g'éﬂgs h‘ﬁ)sa%% LHoESbs% F?K:Jgeq‘:lnet grogutfos tgleiy s%cadgoh not
subst ant @qugpsde(tam@r@dﬂ@ﬂl VIHQURA ) draradin e il gomsarbQat ixdh process or

oper at i o Qfpdrhe t@dgoneri zation catal yst system I f not otherw se stated,
it |s preferred that substituted C{drocarb groups herein contain 1 to

about® 30 car b&Y at OFBPSFAEPGEED i Y hg GRTEF™ subst i tREY are
rings comywinddiggie @froﬁﬁ@f ethater gahvabns SHIEd asr Ninidregerubexygernand/ or

| fur. | bst.i t ut ed d ,,all_of the hyd be .
Subst 1 § uBE s TR AT (St YT ByA® (PRRFESST BNEEE onanegrBuBRifsr ei n
i s meant ténegrc:mrppourf_d) obheaibhag hyldsecgrrbgapsori&msb] ¢uted kygdgocarhbyl ,
whi ch 'S rtfﬁﬂggi ﬁ$f §£88§ sggn%k O %@ gﬂb&@?tﬁ?ﬂpogggugﬁ

ec unctlona

cont ai ni n the I’OUE 'S Su roups
r

subst@nt iddisSoy el ap |Eﬁl¥s€ftyﬂf|1¢ﬂ%¥3f§ér@ewft-me§h?llﬁr Gé@s%—’f@é@trwb@@ K&eei n

that the cqq@wé&qzla@l\@m sBeYs ape 2DeRhesent dﬁayutl@k%l@@bhehﬂzaﬁﬁaﬁpl es
of functlona rougs i nclude hal o SE uoro, chloro, brono and iqdo), .and

et her YHBr ei F IRIHYE sOHYGFBLEF byt a6ECsubist | L8t Bgeferred
hydrocar ttyiat | Bubasesutedwhhgirbberbyhct godabs grigetpe iRy dntdigar 1a to

to the mEEStat 6 mor S At ongl o Phan  CHS ¥ Bips I t1%e BEABMUAdSChar
are howl sapstddndieddt iage ronghecoptalinangmonehatr i ordepeskoobdomst
di spl ace &g, gdeshhiedogeer dinalddly gra¥Br sulfur. - In a substituted
hydrocarbyl, all of the hydrogens may be substituted, as in
trifluoromethyl.
By “(inert) functional group” herein is meant a group,
20 other than hydrocarbyl or substituted hydrocarbyl, which is
inert under the process conditions to which the compound
containing the group is subjected. The functional groups
also do not substantially deleteriously interfere with any
process described herein that the compound in which they are
25 present may take part in. Examples of functional groups
include halo (fluoro, chloro, bromo and iodo), and ether
such as -OR** wherein R** is hydrocarbyl or substituted
hydrocarbyl. 1In cases in which the functional group may be
near a transition metal atom, the functional group alone
30 should not coordinate to the metal atom more strongly than
the groups in those compounds that are shown as coordinating
to the metal atom, that is they should not displace the
desired coordinating group.
By a “cocatalyst” or a “catalyst activator” is meant
35 one or more compounds that react with a transition metal
compound to form an activated catalyst species. One such

catalyst activator is an “alkyl aluminum compound” which,



By a "cocatalyst” or a "catalyst activator” is neant 35 one or nore
conpounds that react with a transition netal conpound to form an activated
cat al yst wpewiest One such catalyst activator is an "al KpCT/AReEOMLBM
conmpound” which, 4 WD 02/10230 PCT/US00/20193 herein, is nmeant a conpound
in which at | east one alkyl group is bound to an alum num atom O her
groups suelreds,, ifsomemxaip e;oraddwmd dey vyt de drshdwmalagernlmy al so be

bound t m.nu i und. .5 By..,"\not containing an ol efinic
or acety%’ex%lLl &% o%||od’i‘ltn|%£‘rﬁ:érrenda&n?’l %Ilﬁ@q}g%rrp%%t?ﬁnd d)(g)etshenlz)tgrcoour:ﬁsaiSr%1 Cgl asy
car bon- cdioexampgles  adrmkiste a slrislcorad diadardsm-rear Boreadgbleusshd. By

"saturat ed, RydreearPYene Neneld dondke. a divalent group containing
only carbon and hydrogen, and 10 whi ch contains no carbon-carbon nultiple

(doubl e, tripB¥ oFOtaSHHA QAN KRdLnITy fit £ C ot A SUNR 0ddr byl ene
groups ameant(€H) cébmpAnd -dddd i ((Gi2GH?) L Adh ~carddn netipl@d herw se

stated, it is preferred that saturated hydrocarhyl ene oups herein
contain PG Shodt r’?@_@érr%lcl§a§?b&?§.ca§§7{mna 13?’]195%%-&4;“ a nonoval ent
aromati ¢ gr oupyi fsatrivodatddéyfdee ardlydroe " hidre irhel candzart at om of an
aromatic 4:ing....An_ar Vs ar. ti] i ngs i£h may be
ey By RO BE R P RS, S

fused, connec . S ~or other groups. tituted aryl™”
i s mtant “Rigbnepatedssarwms orgreayposubstlittimled adouddte f drtiplien dthe above

definiti aRoabticselesld)t Wty drRgardyl "satSidided! tyRi@h A e
substituted aryl may havg one or More aromatic rings which™ may be fused,
connect e@YPS| AgPe Wohtd«or FPerC 5<2CHs) %ﬁéaér‘, wheRCEhe substitut ed

aryl has cahketereacemidd, ird ng preedmes waancadurddel substituted aryl
group cag l&% to.a-het ergat om (such_as nitr.ogen)_ of .th Ei%t %%%g)rorrati C
t

ring instéa OgPr]éDY(::Laept?or?rOélfs' AEral TS Thds &° 1P und,
whi ck i satdsnot an ion, that can act as a Lewi s base. Exanples of such
By “aryl” is meant a monovalent aromatic group in which
the free valence is to the carbon atom of an aromatic ring.
An aryl may have one or more aromatic rings which may be
fused, connected by single bonds or other groups.

20 By “substituted aryl” is meant a monovalent aromatic
group substituted as set forth in the above definition of
“substituted hydrocarbyl”. Similar to an aryl, a
substituted aryl may have one or more aromatic rings which
may be fused, connected by single bonds or other groups;

25 however, when the substituted aryl has a heteroaromatic
ring, the free wvalence in the substituted aryl group can be
to a heterocatom (such as nitrogen) of the heterocaromatic
ring instead of a carbon.

By "nmeutral Lewis base" is meant a compound, which is

30 not an ion, that can act as a Lewis base. Examples of such
compounds include ethers, amines, sulfides and organic
nitriles.

By "cationic Lewis acid" is meant a cation that can act
as a Lewis acid. Examples of such cations are sodium and

35 silver cations.

By “relatively noncoordinating” (or “weakly

coordinating”) anions are meant those anions ag are



conmpounds include ethers, am nes, sulfides and organic nitriles. By
"cationic Lewis acid" is neant a cation that can act as a Lew s acid.
Exanpl es vo® 0zueBo cati ons are sodi um and 35 silver cati onsPCBYSOw1%sti vel y
noncoor di nati ng" (or "weakly coordinating”) anions are neant those ani ons
as are 5 WO 02/10230 PCT/ USOQO 20193 generally referred to in the art in
t hi s mangeneraidyt he fegoedditratinn g habialbtt Wi roftIsilsc meamieans arsl ltrhreavm and has

been di

Chom Revotgan et dat SOlnER SurdEaritne, Y B P B efn Ty

vol . 93, dﬂscglﬁ‘ﬁﬁst-n( F@@S)lltl%taﬁur@f, \Rifiec i car & nisdregise ithc Reddd ‘bgt
referenceg) AmeRgnsSUGR-~ . amVQﬂs @rgelpt C\l)qqe@5f_qr4rmg (flrgcg%t h%{fg umm?g?A(i(éTé}ounds
and for exanple or (see belo i_ncludin 33 -

R23APC126:, Handt aﬂi??AléE__@@élLeu WoR23 935 & - kﬁzg“é:‘lﬁer (15880ul bpsh

?onc?lor dblﬁakﬂhﬁglhalalhr@’lﬂhdrﬁ@w(jﬁlcm%g?& a:ets%rreaiﬁesgngmﬂg S$uch
trifluoronmethy r at an

trifluor omaf)ﬁlaneé%l Eg%gle %0 gl‘} GER oAt r](“’IELH‘ Wn]as GG F%FS) 4B.

The tr ansixeimpdeme abrcsrrp(@e(ee@etﬂsad) i rtLItdn]quhxmeEsﬂBS i &&T.ededdher ei n
contain agiidy pe | Lg and§23A§w;ntraﬂé FELANRATRIA 100! ¥Rl G |0

pol yneri ze varicous ol efins nown to i'ze “Of thoest er under
vari Bus Tesserrrénstinge asonst dneduge $Aéh &Bﬁﬁl éx§§trhl§w5t[@) Sprepare

t hem howltsqwrlw@b@oa@tuh\yq)@cpﬂeh@&qmtalt@} caial ystsp 20 bhamstfrem (if they
are not % gidy acti pol r| zation at al yst % and poI merization .
conditio FOF B\ aﬁl Ogratte'sé’etp - 35380134 2)U§586‘B@@3
US5852143C,FaM89/ 05189, W97/ 48739, W98/ 49208 V\D98/ 37710, W98/ 03167,
W)97/ 48737 an al | e, her eby. i ncor parated by
reference hergh@?cl)/ra%%qi%%oﬁlr mc%%f% \gélm%? gtTet]gl Iusegtl htehp §6§& ref er ences,
espebi al IdySU$§ssd2h19rel@e§mt@enpﬂeﬁérlm@lestlrlmmi@es fScht reraasditiidimnes  and

their metal complexes are known to polymerize various olefins (but

not known to polymerize orthoesters) under various
conditions. The structures of such complexes, how to
prepare them, how to prepare active polymerization catalysts

20 from them (if they are not already active polymerization
catalysts), and polymerization conditions are known in the
art, see for example US5880241, US5866663, US5852145,
W099/05189, W097/48739, W098/49208, W098/37710, W098/03167,
W097/48737 and WO097/38024, all of which are hereby

25 incorporated by reference herein for all purposes as if
fully set forth. These references, especially US5880241,
describe preferred structures for the a-diimines and their
complexes, and these are also preferred herein. In such
complexes herein it is preferred that the transition metal

30 is nickel. The a-diimine complex may be added directly to
the polymerization as a compound which will directly
catalyze polymerization (see Example 3), may be added a
complex that is chemically modified (e.g., with a co-
catalyst) to form an active polymerization catalyst (see

35 example 4), or ingredients to form the complex in situ may
added to the process.



conpl exes, and these are also preferred herein. In such conplexes herein
it is preferred that the transition nmetal 30 is nickel. The a-diimne

conpl ex W@ obe2added directly to the polynerization as aPCDORR@RIEIWhI ch
will directly catalyze polynerization (see Exanple 3), may be added a
conplex that is chemcally nodified (e.g., with a co- catalyst) to forman
active pol ynmerihzeataboryec atedfleysin dese @13 o -eXiainmpire @qmpire}eiemgradcﬁcent s to form
the conplgyy! flns'ltn‘fo%tl degd Rz%x%%sf t%g»%%s of0 oM 0230 PCT/ USCO' 20193
The above rerérences on Iimne ¢co s al'so cotaln i“Nfor hat i on on
vari ous W9§§%fespdlgy?k?emh?§ﬁ 0@01p1rt6@55§3,11{rg@5 wieadd nussisut ikskclsl urry,
conti nuodsq RakBhpaaid) sergndb@b@l@l,tlm Gapdidrans-ard RIRfe el apditions

for 5 runni ng such processes. \Wen _applicable_ (for exanple it is unlikely
t hat °gas rb‘ﬁ&%élgp&luﬁlﬁerﬂrféﬁsﬁﬁ% | WS e e (fioc 6rpaRdS dit df nost
ort hoest ahlliwéz(l@eﬂ:&as:l RES Phese pm@amrl&a&rlﬁmmmermgmltatﬂﬂ @uctsuch
conditi ons and o 28 err%d condl t|t “]D Ilcabl e .herein. 10 For instance
one met hddSFPRIRTNTS e "8ty P& S LGP STREMNSEE of t he

formul a ReSnoR@erEQpyre MoR~ vidriy( S)olat_t.l&)R (vdhl eondhigriens Bmd R6, R7 and R8
are as d J%leﬂ I3 | g£ach anions, and y and z
are int eg%rés g \aé?nl t@?@ aQTe ?)gllgr%q?% §he oxi'dation state of M
Pref® ably m Fiog 2nS‘FW|H§GCWI éb@tlll@dt P Gy neo rbec oed Ywier 23 aat ef i ni ¢
ort hoest geg( &b @R i20RVd W UF @R ForRy1§ other ol efinic nonormer (s) , at
a tenperature of about -100C to abgut +200C, preferably 0OC to 100C, and
also with a first conpound W6

\4 (cz)y
R, / S
R® (VIII)

wherein RS, R®, R’ and R® are as defined above, M is Ni or Pd,

Q and S are each anions, and y and z are integers so that

15 y+z=m, wherein m is the oxidation state of M. Preferably m
is 2. This complex is typically contacted with the olefinic
orthoester(s), optionally with one or mbre other olefinic
monomer (g) , at a temperature of about -100°C to about +200°C,
preferably 0°C to 100°C, and also with a first compound W,

20 which is a neutral Lewis acid capable of abstracting either
Q" or S from (VIII) to form WQ or WS, provided that the
anion formed is a weakly coordinating anion; or a cationic
Lewis or Bronsted acid whose counterion is a weakly
coordinating anion, to form an active polymerization

25 catalyst. If none of Q or S are alkyl, hydride or acyl,
either W or a second compound is added that is capable of
reacting with (VIII) to remove a Q or S and replace it with
a hydride, alkyl or acyl anion. Typically W is chosen to be
able to do this also, if needed. A typical and preferred W

30 is an alkylaluminum compound, which is not only capable of
abstract Q or S, but wili also provide an alkyl group if
needed. Useful alkylaluminum compounds include aluminoxanes

gsuch as methyl aluminoxane, and alkyl aluminum chlorides

7



20 which is a neutral Lewi s acid capable of abstracting either Q@ or S
from(VIIl) to formWQ or W6, provided that the anion forned is a weakly
coor di natwa@2/anson; or a cationic Lews or Bronsted aci dP@HOS@®/ 209Nt eri on
is a weakly coordinating anion, to forman active pol ynerization 25
catalyst. If none of Qor S are alkyl, hydride or acyl, either Wor a
second ccam:duracb i &l etddelch Tunatnuns aia]patﬂciaepfetm}emdmngmwmcémmh)déo renove

a Qor i t rigde;  al £ niy Typically W
is chosen to{)tq’g}faﬁﬁrht%ﬂ glatSP%aL}erfu]gl| " ne degl %Cﬂna?c ?@fe Xl|[§lrce§3%rred w
30 is an tikyaamamn Ris kamsslid andhi THete hotids ;Emmlﬂlelmfchmd@ct Q

or S, buindiddor®0, RIRYIdE A4, HRURATorneedady da8ille are
al kyl al um nhum ¢ ounds. i ncl ude “al umi noxanes such as net hyl al um noxane,

and a kylSSHSH S IEE 7 RS DHADIBEE PCHUSEHED®3 ~such as
di et hyl alpﬂmww‘mozfdmirdrd,e et hyl al umi num di chl ori de and ethyl al um num

sesqwchlorld may _di-f-fer.ent of thes Preferre S are
hal i de, especi 81?[}1 y c(% %r d‘je/pa&‘r%f%'r% FEP LG raomeé}tea %gﬂ&%ﬁﬂ ri de and
brom de ars & dspemipEile p?r@f @bl}mﬂaa@lceledfnfmsr sutle mning

pol ymeri J_Q.g{?p Sq@ of i e ligand

whi ch i s%%;ap I e (co) pol yrrerl ZI ng gﬁg%fgﬁ é}éraﬁcggq?@ ar groups such
as et er £onplymgRiFHe AR Y -he SIW%WM@?Q%&MED@%@?@W Such

conpl exesrgwys s 5 0%71@5%%@@@@@0&%57%5&56 3 0MAB/ 1D, 4 MDAB/ 30609,
W00/ 06620 and U.'S." Patent Appl i cajion

05/ 5395680 697/%%562/?!)939/ 1819%6’0)“%‘% ot RAfiH P rpotzfied by
ref erence frlélr@‘l rBIf MamdH orpgsed lasofi fwHidH )G.ISEetheflfHHyh 1nc£lc5c;idrat$ed
E\;/g]; gg;ﬁ%}r &eaé%ﬁ(%&con%geﬁn?%&heﬂllm% nalre?)oﬁr gfoms sf‘bescelmgltq th&lf eferably
R ' 15 hydrogdit grs prafedredand morle guasfessss yarRi’Chals dhyefriogeirs (t he ol efin
i's  ethylgngent20 LRAMAUHIRO st Hoaheran! (b a6R)1PEREGRRNGE BY tbhe
18 carbon atoms, especially preferably R' is hydrogen or
methyl, and more preferably R' is hydrogen (the olefin is
ethylene) .
20 Compounds of the formula (I) can be prepared by the
methods as set forth in the Examples (see Examples 1 and 2).
Variations in the starting components (and process
conditions required to utilize those starting components)
will be recognized, or can be determined without undue
25 experimentation, by those of ordinary skill in the art as
required to achieve the desired end compound.
In (I) it is preferred that:
n is 1; and/or
R® is alkylene, more preferably that R® is - (CHy) u-
30 wherein m is 1 to 18; and/or
each R? is hydrogen; and/or
R3
preferably methyl.

is hydrocarbyl, more preferably alkyl, and especially

In (II) it is preferred that:
35 R® and R’ are hydrogen, methyl, or taken together are



met hods as set forth in the Exanples (see Exanples 1 and 2).
the starting conponents (and process

Variations in

conditions required to utilize those

starti ngwonmponents) wll be recognized, or can be det er RCHES0OMOTIIBOUL
undue 25 experinentation, by those of ordinary skill in the art as

required to achieve the desired end conpound. In (1) it is preferred that:

nis 1; and/or R2 is alkylene, norg preflerably that R2 is - (CH)m 30

preferred that: 35 R6 and R7 are

wherein mis 1 to 18; and/or each R4 i
nmore preferably al kyl, and especi
WO 02/ 10230 PCT/ USOO 20193 and/o R

S

R8 is RI8 R22_/ \ R19 5 R21 R20 (V1) wherei i-R13 and R18 are each

independentIyRﬁydBocarbyl, substituted hydrocarbyl or an inert functional
and R2RYare each i ndependently 10 hydrogen,
an inert functional group, and R17
hydrocarbyl, substituted
nd provided that any two of R a

group, R14, R15, R16, R19, R20
hydr ocar byl , substituted hydrocar

hydr ocar byl or an inert funckiZona

Rl a, R15, R16, R17, RIs, R19 15 !}1 and R22 that are vicinal to one

anot her, taken
416 R V)
and R® is
Rm
R22 R1®
5 R?! RP (VI)
wherein
R and R'® are each independently hydrocarbyl, -
substituted hydrocarbyl or an inert functional group,
14 15 16 19 20

R 7 R r R r R L4 R

and R* are each independently

10 hydrogen, hydrocarbyl, substituted hydrocarbyl or an inert

functional group, and
R17

substituted hydrocarbyl or an inert functional group,

and provided that any two of R, r™, R, rR*, RY, R

15 Rzo' R2?

and R?® that are vicinal to one another, taken
together may form a ring.

In (ITII) it is preferred that:

R9’ R}O

R’ and R'® are hydrogen and R is acyl; and/oxr

and R* are all hydrogen; or

20 acyl is R®°C(0)- wherein R®® is hydrocarbyl or
substituted hydrocarbyl, more preferably hydrocarbyl,

and R*® are each independently hydrogen, hydrocarbyl,

19

7 R 14

especially preferably alkyl, and very preferably methyl.

(ITI) is a pendant group, and in (III) the bond not

labeled is a free bond. By a pendant group is meant that

25 (ITI) is connected to the main polymer chain either directly

S drogen; and/or R3 is hydrocarbyl,
proferably methyl. In (11) it is
pgen, ) nethyl, or taken together are

RI3._RI7.R14 R6 R15 ( V) and

8



together may forma ring. In (I11) it is preferred that: R9, R10 and R11
are all hydrogen; or RO and R10 are hydrogen and R' is acyl; and/or 20
acyl is RPG@/(2B0 - wherein R25 is hydrocarbyl or substitBCEBEHSOWIBCar byl
nore preferably hydrocarbyl, especially preferably alkyl, and very
preferably methyl. (I111) is a pendant group, and in (I11) the bond not

| abel ed 8, aHe ga-deomdndBy cr peéni@tccgﬁmu:teics Hreaigh hat 28 ddnddidise

connected,.to.th naln ol chai ctI 9, VWO 02/,10230

T Lsoor SR Ry Bty S, o1 Sy M T Sho P

inter rredlvaléclr@”vaiae’ntt@a)tm@csmciumg @Hﬁr@HZfE-thd@A@@ermnmt'm&i n

wal ki ng" fuddhess POl Y t

previously |n§%%§63§%é§’%§£ i g (?héie coﬁﬁgct?ﬁ{éﬁgd%%ﬁ%% may vary. In
st ruct ur WP R Yaponds whi ch have no groups at the ends are free
coval ent bondsy Retrudidpd dROURSe fQidei§fwm%H mamz Gb (dddupd Hdresent
inthe e ort hoest er forﬁ] t% E%/’drol zed stan ard nmet hods for
10 hydro&}ﬁlﬁﬁ Fhéde & ihaL o St iBPWREh  water and/ or
al cohol s. The%ﬂyyﬂredfhy@&mm&:ﬂuadjm)amsi pzﬁn:.cﬂrm :baselé:aésaieatzeﬁ
reactions, I ns whi a (111) in whic st o of RO,

R 0, or fplse)é% ro errﬁnnn%aa becodsrs]ine%%’yst‘—’\‘C%gf en?iec[ df/vnto
crosid | nklmlmzwngc@ﬂﬂt%mlﬁmlqt@lcmaér sgnmgps,besumems ﬁrﬁaqmsiranuet,h t he

pol yner W&ean%tre%l‘@&%l@ oL JHORRK donale 1d1 adi¥Pcyanates,

car boxylic aC|ds, acyl halides, esters r oxylic an es and organic
car bonat &8J ?ﬁe§@ﬁﬁw§%93¥ﬂﬁ@%Jeﬁ%ﬁﬁﬁﬁﬁe nay be” 20 nnnonerlc (of |ow

mol ecul ar wei Q’Iail)yoo_l’efﬂ(ﬂsylmfﬂcﬁq ddnddig mMollef iv&hlccqmaa& nidg:H Idde happens
to be ela nossllnk d elasto resul t se el astomers may
be partlit?% 5 USé?UI as* %e%ygﬁ?%e%hﬁa% F KSE° f?%%% meY ho are known
in the am&th1QMﬂhmmm@tsu&hﬂﬂﬂiﬂnkwﬁydnpxyl containing polymers may
be used. For instance, the polymer may be reacted with di-
or higher functional epoxides, isocyanates, carboxylic
acids, acyl halides, estersg, carboxylic anhydrides and
organic carbonates. These crosslinking compounds may be
20 monomeric (of low molecular weight) or polymeric. If the
polyolefin containing (III) happens to be elastomeric, a
crosslinked elastomer results. These elastomers may be
particularly useful as sealants and caulks. Various methods
are known in the art for delaying such crosslinking
25 reactions, such as masking the one of the groups taking
place in the crosslinking reaction and “activating” by
heating.
In the Examples, the following abbreviations are used:
DSC - Differential Scanning Calorimetry
30 PMAO-IP - poly(methylaluminoxane) (Akzo-Nobel Inc.)
RB - round-bottomed
RT - room temperature
TCE - 1,1,2,2-tetrachloroethane
THF - tetrahydrofuran
35 Melting points of polymers are taken as the peak of the

melting endotherm.
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25 reactions, such as nmasking the one of the groups taking place in the
crosslinking reaction and "activating" by heating. In the Exanples, the
fol | ow ngv@bdtest ati ons are used: DSC - Differential Scar@T/RNgoCalwri netry
30 PMAO- I P - pol y(nmet hyl al um noxane) (Akzo-Nobel Inc.) RB - round-bottoned
RT - roomtenperature TCE - 1,1, 2,2-tetrachl oroethane THE -
tetrahydrofuran 35 Melting poi nts Gkapplendr s are taken as the peak of the
mel ti ng endo ~ Pre ration of
2, 2- Bls(hydrg GencdeBdad with a
stirrer and ré&fl @x 30@orﬁf&er$’§’erf3\ﬁ§rke W%G\é@% @l%tld-’lliﬁéhﬂ@ reflux

(1g0(l)l/ndefé%{ﬂ1@|ehs%fr( 2128 a@i)rc]iefii"%riﬁéo by @Q;@é@ﬁ/c(esg(dﬁﬁ-lﬁv)dec&%h' s S;)l ution
a sol uti of sodj um hydr oxi g). was adde such a rate so
that the @é’n%gr Fu (gr r%f%%ﬁﬁg’é@c (83aR¢e @)t he TRiditi O tHd ol ut i on
was heat ed sat ¥Cutdorore dudilie Isolrutdide wa .alll eyedvd eeiedtt o RT and
then 10 ral w t c. acid. The sol utian t-hen ncentrat ed
at reduc%gl%tgr %slété?% re%rjg1 %h{gt?reo%ofnﬁefffgblrﬁ)remadld]e\gfi O"‘? ér’sufgtl ng m xture
was filt&fegn hb@u@ldd@élucme( rhe med uthenf watsr dtes tesheenta@tedoat oneduced

pressur e pand thRen o1 YRGS thhlgldg E'&e fo %td u, nl42-151C at
-200 15 Pa (absol St e) was col Iectg% c 48. 6 A)yll—nﬁJ Exanple 2

Pr epHt at PGSR LEZRE MY -fogrHeh eml d) - 2T@3750t1r‘4td->@5b|“@y=‘clté{e@ 2.2] octane
(?\ll 1) | nc@n@\é@ﬂﬁrﬁﬁ:g@d a%FP_”dﬂud%@hfﬁra%%léu%W mgl%gl \Zﬁdﬂlfbr%f&n@t (2150 kL)
t her nonet n 1 st 1 on ne were a , &- X
bi - ( hyAPEEFABt hEE. FEHRdceh TG T8 gy Heoeh iiovsht hodiceR e (28 4
g), dioctyld phehdidteatE3zchagpntarmtedt at reduced pressure and then

vacuum distilled. The fraction boiling at 142-151°C at ~200

15 Pa (absolute) was collected (13.99 g, 48.66% yield).

Example 2
Preparation of 1-Methyl-4-(8-nonenyl)-2,6,7-

trioxabicyclo[2.2.2]octane (VII)

In a oven dried 250 mL RB flask equipped with a
20 stirrer, thermometer and a distillation head were add 2,2-
bis- (hydroxymethyl) -10-undecen-1-ol (38.0 g), triethyl
orthoacetate (28.4 g), dioctyl phthalate (132.2 g) and 4-
ethylbenzene sulfonic acid (0.132 g). The resulting mixture
was placed under nitrogen and heated to 140°C during which
25 the theoretical amount of ethanol wasg distilled off. The
reaction was allowed to cool and then placed under vacuum.
When a vacuum of less than 133 Pa was achieved the reaction
was heated to a maximum temperature of 220°C during which the
desired product distilled off as a clear liquid (39.05 g,
30 93.06% yield). This was then redistilled, 'H NMR (CDC13)
5.75 (m, 1H), 4.9 (m, 2H), 3.85 (s, 6H), 2.00 (m, 2H), 1.30
(s, 3H), 1.4~1.0 (m, 12H).
Example 3
Synthesis of an Ethylene Copolymer of CH,=CH (CH,) ,C (CH,0) 5CCH;
35 Using a Pd Catalyst
In a drybox, (IX) (0.0848 g, 0.1 mmol), and
CH,=CH (CH;) ,C (CH,0) 3CCH; [(VII), 5.0 g, 0.0294 mole] were

11



et hyl benzene sulfonic acid (0.132 g). The resulting m xture was placed
under nitrogen and heated to 140C during which 25 the theoretical anpunt of
et hanol we@oz2ftesd | | ed off. The reaction was allowed to cPOT/UaRIYBeN

pl aced under vacuum Wen a vacuum of | ess than 133 Pa was achi eved the
reaction was heated to a maxi num tenperature of 220C during which the
desired m@;@mwedi atn‘ ldoedhiofda,as, aicl £az0d irﬂ]LIiSiclﬁBQn]Q5fgas]30 9@1%% yi el d).

IS b et WO, AR il gD 10 22

of an Et ejhaReneofoiry msr 1o .CHIHEH SEQrR)L OFC Wa@H2BlerB GEH resb udsieny la Pd

Cotal yot sk Beichertd You Q0845 0, 18 1 Wl by AR OBLOOD) 7C (02O

di ssol ve@oluﬁeﬂio 1@?"0@2@9@ |“HJ é’e?@@rn@f@cm%@dqeé}sléoﬁmls magganslought out
of tthﬁ drmlté%oa e\ﬂegS\ra@JrJ%{[ia\Me}dh a%lﬁaltvms Q]Eé%fds?s&ﬂﬁzfé?f tllrﬁ [)] rﬂnﬁi B@gctig)l ution
was then_sti un m of e or ra e nmixture was
then 5 pdQr &&LEntas aa‘f)jéé % 5%)@ addisd 1E69- ke %Iﬁoﬁé’ﬁ@lr Wafhe
pol ymer Mseldsahz@tmﬂgind mns;aroexd: sa$0|5\oe>(d: i N 256rirde 2 G2, (1'Bost @l)s was

added 30 i sl ated S drle overn| i n vacuo
ot Eoc Red é’ggég%% %‘%fds% ﬁN@g& B Bl & on CD2C12) t he

or t hest éncogporedieor a»ta|80r$ \ﬁaglozeS $dPe 3%8E6 (8. 88H s - CGIH-O CH2- €Ee+ - CMe-
resonancef@s@vl%&%p%dfemta@pte@ame&l ttﬁh%trr%tfhxelh% (T%t%yliso) ©-1L0§ on

copol yrrers t he net hyl ene_peaks_overl apped with t of " the copolyners
(1. 1- 1. 4FheTRePRMNTES m&?%ﬁ@ﬁ@b{é&%@@@k&n Ovmlﬁme@gw thescrd) . Cel

per neat i aheChkbp@atyagraphy .(THE2)15 poly ploifere siantathchddvba sk86 A85; M
B 61’384;Hhﬁ&ﬁh(§1 ﬁé9105§5ﬁ2i!(}éélckeéméagion cé%gﬁgtography (THF,

15 polystyrene standard): Mw = 186,485; Mn = 61,384; Mw/Mn =
3.0.

SbF

— — (IX)
Example 4
Synthesis of an Ethylene Copolymer of CH,=CH (CH,) 5C (CH,0) ;CCH;
20 Using a Ni catalyst
In a drybox, (X) (8.7 mg, 0.017 mmol),
CH,=CH (CH,) ,C (CH,0) 3CCH; [(VII), 5.0 g], and 35 mL toluene
were mixed in a 200 mL Schlenk flask. The mixture was
brought out of the drybox and was placed under 1 atm of
25 ethylene. The mixture was purged with ethylene while cooled
in an ice-water bath for 15 min. PMAO-IP (1.2 mL, 13.5 wt%

toluene solution) was injected into the reaction mixture and
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H3C N (I X) Exanple 4 Synthesis of an Ethyl ene Copol yner of CH2=CH (CH2) 7C
(CH2O 3CCH3 20 Using a Ni catalyst In a drybox, (X) (8.7 ng, 0.017 mol),
CH2=CH ( ®2y2/7 23 CH20 3CCH3 [ (M) , 5. 0 g] , and 35 neCT/ORWE®93 wer e
m xed in a 200 nL Schl enk flask. The m xture was brought out of the drybox
and was placed under 1 atm of 25 ethylene. The m xture was purged with
et hyl enetihisl &vagoeliadwddn tan sit(i&“ \ﬂ@ixem lllatah: foorc imgen.1 BMROJP (1.2 ni,
13.5 wt%_,toluene s |on ecte ctl ure and 12
WO 02/ 10?%33‘ YPERFUSo Pz% u§e § aIS1 tatﬁﬁgef{ﬁ %3“}?%{ under 1
at m of @hhyhemeurﬁommeamlm@de twa s tsilmwlty Mddf@dr B@Orrmn e tWaingd . The
m xture g@g d [N m

i \b% :ytrrf%écf(%}gs at; 1 RL A0 %%ég%rggi y}é'@“ jo %xz% rrfé%@l%lry

filtered, vvas e ni “rret handl vacuo a 1OOC
over Ai ghendv\mrtledpelryrferll VecHs §F W%Sbtoaﬁamgmot hWi‘l-IlitMVIEOéL&ﬁﬂeIfBC NVR

showed t iat, 1 5CQMYDRREELHHRS nlelCOr een:alt ér:i NRHT aW8S™Id Kelry dHdbuiele talgohol
formsince there were no orthoest ester %roups in the _polynmer. 1H

NVR( TCE- §MORoBe)r wag é@?@&r%ﬁ = kpgy1 15 £he edcoligh. of the
pol yner) fofmBslin@e( mher@Hseak hbeoﬂmMQﬁﬁmém dEhesmeﬁogwmeps ﬁeo&neration

1210¢ (ohC8TTrYy +BE NIEIFSR e I3 15 Eodple Sy diOryora of Pol yrar
The 180l yloeRefli-#- dst ho€¢ker pLnblde PalExanpl e038¢1.0 ¢n, was; dSsoheed in THE
(10 ”L)AFBQQm%rgo Mrh@f Rrndfe rMi ndiHd R 1% Ra%obu%nﬁﬁﬂJfgn'cﬂﬁﬁgd

added |quots wer e
polymer had 5Me/1000CH,. DSC(10°C/min, 4 heat): m.p. =

121°C (94.6 J/9).

= N
\}\liBrZ

\N/

(X)
15 Example 5
Hydrolysis of Polymer

The poly(olefin-orthoester) made in Example 3 (1.0 g)

was dissolved in THF (10 mL) then 0.20 mL of a 0.242 M
solution of p-toluenesulfonic acid added. Aliquots were

20 withdrawn after 2 and 4 h and the solvent removed from each
aliguot under vacuum. 'H NMR showed the complete hydrolysis
of the orthoester after 2 h. After stirring overnight, the
THF was removed from the main portion of the reaction under
vacuum and chloroform added. The resulting solution was

25 washed with 5% sodium carbonate (2 x 10 mL) and then with
water. The organic phase was dried over sodium sulfate,
filtered, concentrated and then dried under vacuum affording
0.55 g of the polyol. IR showed two carbonyl resonances at
1744 and 1722 cm*, indicating partial hydrolysis of the

13



20 withdrawn after 2 and 4 h and the solvent renoved from each aliquot
under vacuum 1H NMR showed the conplete hydrolysis of the orthoester
after 2 WOAE/A®@B0Sstirring overnight, the THE was renovedP€T/ORININEI3NRI N
portion of the reaction under vacuum and chl orof orm added. The resulting
solution was 25 washed with 5% sodi um carbonate (2 x 10 nL) and then with
wat er . Tmmm@rmﬁomméﬁﬂwe@ss@ﬂgméﬁp&fasleeichf'réfﬁlﬁdfrorln |
concentr er _vacuum affording 0.55 g of the polyol.
| R showe f&%r reso%%gn}g%%sa ’J1744 and 1722 cm 1, indicating
partial hydrolysis of t he 13 CADYGR/A0R3D H@@mp;lm 20193 orthoester and/or
car boxylic estprg &gr@%péo}gvm t &5 r@@u(gé%é hydrﬁr%yﬁl Sargcﬁ the orthoester).
| ,

n a drybox ), and 5

Conparati ve
CH2=CHCHZ&cA é’é)%p@éjlﬁ 2Q)5C6Hg, <é 8294 RoP 594 W@il@ di y@éﬁvéassﬁlmd AR CH2C12

in a 200 49 nﬁgrmgm fiask. 2dbi ﬁLWB@htDéﬁHQEILaQHt ohikhgadr pRexgardonas
pur ged vmt The solution was then Stiryed under

th Ien for .
1 atm of % %ﬂ %ﬁb‘?’y Wa%tpﬁgeé}h"&lﬁﬁ U E VRS HERE pbof et i At a 500
mL beakerTHe) spildit30th asretian ot ivese @ dadeder TheamqureétMeméOf@teﬂs and

was redi §50l vedyqn 51q1n %@‘\‘/erm E}?éx? Eréa&ld rg%%oo %}Osc thaq%)l The

i sol ated pol yner was cuo 22 g)
was bt aidied.3 Haged Tﬁﬁtfﬁﬂlo]NWEC@@@C} rﬁﬂ@r@%erwaﬁ)m@am and

i ncor por af8d. s don Rl Yivers 9vasr, R yat hy | @eeth%' wRE" J8aLLORo0 _mr,
chrorrato%l%&%(?(THF pol ystyrene standar d) : 59,536; M = 33,872;

DT RENCGR lrlerma %fﬁ%]llﬁlﬁt LJsIédWF‘FPC? he
Reaction at 50°C. Viscous oil (22 g) was obtained. Based on 'H

NMR (CD,Cl,) , no orthoester monomer was incorporated. The

15 polymer was polyethylene. Gel permeation chromatography
(THF, polystyrene standard): Mw = 59,536; Mn = 33,872;
Mw/Mn = 1.8.

YQY ’
I/ \ SbFs"
<~ “NCCH3

@

Pd Catalyst Used in the Reaction
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14 WO 02/10230 PCT/ US00/ 20193 CLAIMS What is clained is: 1. A
pol ynmeri zati on process conprising the step of contacting, under

pol yrmer i A¥va@2/csdi ti ons, one or nore 5 ol efins and a ni ckeCT/@RORANY3adi um
conpl ex of a conpound of the formula RS R6 R7T N IR8 (Il) wherein R5
and R8 are each independently hydrocarbyl or 10 substituted hydrocarbyl,

provided that the atom bound to the cimivM® nitrogen atom has at

carbon atons Rﬁ%%dl%ocl d R6 and R7 are each independently

| east two
hydr ogen,

hydr ocar byl  or substltﬁ?mﬁ%ﬂydﬁocarbyl provided that R6 and R7 may be 15

t aken toget herl .t & fp@ﬂmmmaltamlpmqaaaag cagtrarisditey itZed Sten hedt
Is of thedpraliag R4 Opdi %@@3%%%@%@%53 ord R4 Rl |
I"tute

R2 is al kyl ene or ether subst

an olefin
wher ei n

erne is 0 or 1, R3 S

hydr ogen C4Rfdrsc By P & ckigdsan medd aslidio Cammiex fach RIMEAIch@dpendent | y
hydr ogen.cra frgrgiidi@nal group, or a hydrocarbyl or substituted hydrocar byl

not containing an olefinic or acetykenic group. 15 WO 02/10230
PCT/ US00/ 20193 |

RS N
R XN
R® (IT)

wherein

R®> and R® are each independently hydrocarbyl or

10 substituted hydrocarbyl, provided that the atom bound to the

imino nitrogen atom has at least two carbon atoms bound

it; and

to

R® and R’ are each independently hydrogen, hydrocarbyl

or substituted hydrocarbyl, provided that R® and R’ may be

15 taken together to form a carbocyclic ring,

characterized in that an olefin is of the formula

R% R*
(@]
H,C——=CHCH,CH5(R); R4 R4O ; R
O
4
R R (I)

wherein
R? is alkylene or ether substituted alkylene;

20 nis 0 or 1;

R® is hydrogen, hydrocarbyl or substituted hydrocarbyl;

each R* is independently hydrogen, a functional group,

or a hydrocarbyl or substituted hydrocarbyl not containing

an olefinic or acetylenic group.

15



2. The process as recited in claim1, characterized in that said conplex
isRE REN(QVv R N N8~ 18 R (VIII) wherein: 5 Mis N or Pd; Q and
S are eaoWOobndependent|ly anions; and y and z are integer SPEDUSHER0198+Z=m
wherein mis the oxidation state of M and wherein said conplex is
contacted with a first 10 conmpound W which is a neutral Lewis acid
capabl e of alxst At ipp@iddhers Qedirted i dlerina \WQ arhalectgyridddiedh t hat

t he ani orh,Ia(%r rg\%(hid S vie%gliys coordinating anion; or a cationic Lewis or
Bronsted acid 0se cgunterion is a weakly coordinating anion, to form an

active polynerization 15 catalyst, provided that if none of Qor S are
al kyl, hydride or acyl, eithgse Wof a sggond conpound is added which is
capabl e of reacting with said c ex, to femove a Qor S and replace it
with a hydride, alkyl or acyl anijon. 3~ _The process as recited in claim2,
characterized in 20 that Wis, \al)(yl akgypi num conpound. 4. The process as
recited in claim1, characterRzed i that said tenperature is about 0OCto
about 100C. 5. The process as recit in clgi m_1l, characterized in that:
25 nis 1; RRis - (CH2)m wherein mis 1t V3B and/or each R4 is
hydr ogenwH&¥aisi:hydr ocarbyl; R6 and R7 are hydrogen, nethyl, or taken
togetgﬁer are le(?le?\IiV\%ro%!dl-OZ?’o PCT/ US00/ 20193
Q and S are each independently anions; and
y and z are integers so that y+z=m, wherein m is the
oxidation state of M;
and wherein said complex is contacted with a first
10 compound W, which is a neutral Lewis acid capable of
abstracting either Q or S to form WQ or WS , provided that
the anion formed is a weakly coordinating anion; or a
cationic Lewis or Bronsted acid whose counterion is a weakly
coordinating anion, to form an active polymerization
15 catalyst, provided that if none of Q oxr S are alkyl,
hydride or acyl, either W or a second compound is added
which i1s capable of reacting with said complex to remove a Q
or S and replace it with a hydride, alkyl or acyl anion.
3. The process as recited in claim 2, characterized in
20 that W is an alkylaluminum compound.
4. The process as recited in claim 1, characterized in
that said temperature is about 0°C to about 100°C.
5. The process asg recited in claim 1, characterized in
that:
25 n is 1;
R® is - (CH,) p- wherein m is 1 to 18; and/or
each R* is hydrogen;
R’ is hydrocarbyl;

R® and R’ are hydrogen, methyl, or taken together are

30 ;
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R5 is RI3 Rl17 R14 R16 R15 (V) ; and R 8 i s RI8 R22 R19 21 R20 (M )
5 wherein: R13 and R s are each independently hydrocarbyl, substituted
hydr ocar W0 omt02am i nert functional group; 14 15 16 19 20PQL/UR020RW3, R , R
, Rand R are each independently hydrogen, hydrocarbyl, substituted
hydrocarbyl or an inert 10 functional group; and R17 and R22 are each

i ndependent | yrRAygsogen, hydrocarbyl, substituted hydrocarbyl or an inert
functional group; and provided that gay two of RRra , Rl4 , R15, R16 , R17 ,
Rte R19, R20, R21 and R22 that\ are/vicinal to one another, taken 15

together may forma ring. 6. Thg prRocess as recited in any one of clains
1-5, characterized in thaza @ onguol efin of the fornula H2C=CHRL is

present, wherein Rl is hydrogeR Al kyl . 7. The process as recited in
claim6, characterized in 20 that<Rl is hydrogen. 8. A conpound of the
formumla R4 R4 O H2C=CHCH2CH2fR2 n\R4 RA0 R3 O R4 4 (1) 17 WO 02/10230
PCT/ USOQ 20193 wherein: R2 i ®'saturated hydr@¢ar byHene or et her
substituted g8 .4

R18

(VI)
5 wherein:
R13
substituted hydrocarbyl or an inert functional group;
R14, Rls, R16, R19, RZO

hydrogen, hydrocarbyl, substituted hydrocarbyl or an inert

and R™® are each independently hydrocarbyl,
and R** are each independently

10 functional group; and

RY” and R** are each independently hydrogen, hydrocarbyl,
substituted hydrocarbyl or an inert functional group;

and provided that any two of R, RrR™, R, Rls, rR'’, RS,
Rw, Rm, R** and R** that are vicinal to one another, taken

15 together may form a ring.

6. The process as recited in any one of claims 1-5,
characterized in that at least one olefin of the formula
}12C=CHR1 is present, wherein R' is hydrogen or alkyl.

7. The process as recited in claim 6, characterized in

20 that R' is hydrogen.

8. A compound of the formula

R4 R*
o]
H,C==CHCH,CH,(R?)5 A 4O>'R3
0!
R* R? (1)
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saturated hydrocarbylene; nis O or 1; 5 R3 is hydrogen, hydrocarbyl or
substituted hydrocarbyl; and each R4 is independently hydrogen a

functi onavogro2p) or hydrocarbyl or substituted hydrocarbgl/us@20esnt ai ni ng
an olefinic or acetylenic group. 10 9. The conpound as recited in claim8,
characterized in that nis 1; R2 is al kylene; each R4 is hydrogen; and R3
is hydrebatyh.: 10. The conpound as recited in claim9, characterized in

that R2 is -(CER)m erepn i§.1to 18; and R3 |s alkyl,. 1 1. A

b0l yol ot 1 havh nbp a8 HESERG! Y OFOERECYORRA| = rAthis BADSRACERCER0 4 Ra R
OR 0 ( | BhRthranker éiydroeacthyRénies | ndependently hydrogen, a functional
group, or a hyqrogarfyl, .or substituted hydrocarbyl not containing 20 an
olefinic or acefyleni¢c group; R9, RI0 and R71 are each independently

hydr dgen or a&yl1ls BydrogeRriohmAsorarbrkenrt sybeherubed R3AreeRrbydnd R3 is
hydr ogengnhydr ocar byl or substituted hydrocarbyl. 25 12. The pol yolefin as
recited in clai ,char&cteri zed_ in at each R4 is hydrogen. 13. The

pol yol efin as® ;%édl? nig %PW@%HB}Ylbgfgr@ﬂﬁPaét EPRGRHOTAL t BEPUBAcRTRS i s
hydr ogenhy#i4ocii®yilolopolseibistt ias tedc hiyeitddarélyal Mokl conthd nificclan 30 has
been Cro%i&k@%ﬁ%‘O%Bacetylenic group.
10 9. The compound as recited in claim 8, characterized in
that n is 1; R® is alkylene; each R* is hydrogen; and R® is
hydrocarbyl.
10. The compound as recited in claim 9, characterized
in that R? is - (CH,),- wherein m is 1 to 18; and R® is alkyl.

15 11. A polyolefin having a side chain of the formula

orR’ /| "R
R OR'® (III)
wherein:
each R® is independently hydrogen, a functional group,
or a hydrocarbyl or substituted hydrocarbyl not containing
20 an olefinic or acetylenic group;

R9 , R‘10

10

and R" are each independently hydrogen or acyl,

9

or R, R and R™ taken together are

R® (IV); and
R’ is hydrogen, hydrocarbyl or substituted hydrocarbyl.
25 12. The polyolefin as recited in claim 12,
characterized in that each R* is hydrogen.
13. The polyolefin as recited in claim 11 or 12,
characterized in that each R® is hydrogen.
14. The polyolefin as recited in claim 11 or 12 which

30 has been crosslinked.
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