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2 catal yst conmponents are brought together and thus
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Embodiments of the invention are described below with reference to

the following accompanying drawings.

[0009] Fig. 1is a representation of suggested mechanisms and reactions
for the formation of various triisopropylphosphine derivatives (A, B, C, D,
E, F, G, H, and 1) in accordance with the present invention; and

[0010] Figs. 2, 3 and 4 are structural representation of palladium
complexes in accordance with embodiments in accordance with the

present invention.



present invention. 3 DETAILED DESCRI PTI ON [ 0011]
Exenpl ary enbodi nents in accordance with the present
invention wll be described. Such enbodi nents are
directed to |atent, single conponent, cationic

pal | adium proinitiators useful for solution and/or
mass pol yneri zati on of cycl ool efins. Various
nodi fi cations, adaptations or variations of such
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as by appropriate alternate reaction sequences, as will be discussed
hereinafter. Some exemplary embodiments of the present invention
encompass palladium cations having a Group 15 neutral electron donor
ligand, an anionic ligand, and a weakly coordinated anion. Other
exemplary embodiments encompass palladium metal cations having a
Group 15 neutral electron donor ligand, an anionic ligand, a Lewis base
ligand, and a weakly coordinated anion. Still other exemplary
embodiments encompass palladium metal cations having an anionic
ligand, a chelated coordinated phosphine ligand, a Lewis base ligand, and

a weakly coordinated anion.



| i gand, a chel at ed coordi nat ed phosphine |ligand, a
Lewi s base |igand, and a weakly coordi nated anion. 4
[ 0013] Advant ageously, the active initiator species of
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Initiator System Description

[0015] Proinitiators in accordance with the invention contain a palladium
metal cation and a weakly coordinating anion as represented by
Formulae la and Ib, below:

[(E(R)3)aPd(Q)(LB)oloWCA} (1a)
[(E(R)}sNE(R)2R*)Pd(LB)]o[WCA]r (1b)



[(E(R 3)(E(R 2R )Pd(LB)] p[WCA]r (Ib) 5 [0016] In
Formula la, E(R)s represents a G oup 15 neutra

el ectron donor |igand where E is selected froma
Group 15 elenent of the Periodic Table of the
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it is non-oxidizing, non-reducing, and non-nucleophilic.

[0019] The importance of WCA charge delocalization depends, to some
extent, on the nature of the transition metal comprising the cationic active
species. It is advantageous that the WCA either does not coordinate to
the transition metal cation, or is one which is only weakly coordinated to
such cation. Further, it is advantageous that the WCA not transfer an
anionic substituent or fragment to the cation so as to cause it to form a

neutral metal compound and a neutral by-product from such transfer.
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diisopropyl-tert-butylbismuthine.
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ligands as it is believed that the selection of advantageous ER3 moieties
can be understood in terms of three general concepts. These concepts
are (1) ER3 steric factors, (2) ER3 electronic factors, and (3) hydrocarbyl

metalation ability.

[0038] The common Tolman steric model deals with cone angle, 6, (a

measure of the degree of the filling of a coordination sphere by a ligand)
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employing the Tolman electronic parameter (X) as a metric, we believe it is
useful to employ an ER3; moiety whose the vco symmetric (A1) stretching
band frequency of the nickel complex LNi(CO)3 is lower than 2068 om™,
and advantageous when the value is in the range of 2060 to 2055 cm™,
and, most advantageous, when lower than 2055 cm™. It is believed that
the other analytical methods are related either directly or proportionally to
the Tolman electronic parameter and thus, may be employed in generating
proinitiators and initiators, in accordance with the present invention, thave

have a desired level of activity.
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exchanged atom is stronger in the initiator in the transition state for
polymerization. In one proposed, non-limiting mechanism, the rate
determining step involves the dissociation of a carbon-hydrogen bond and
therefore shows a significant deuterium isotope effect and the rate of
polymerization, i.e., latency will be improved since the rate of initiation
versus propagation will also be slowed. Deuterium isotope effects usually
range from 1 (no isotope effect) to about 8, though in some cases, larger
or smaller‘values have been reported. Thus, the use of such an isotopic

substitution can be useful for improving reaction latency while the basic
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determi ning step involves the dissociation of a

car bon- hydrogen bond and therefore shows a
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Qd‘i')QPPtj Wrealgnactihussiawingdhe H?@i‘?ttﬂje nTRgy Fabé’fﬁtﬂ'@@ of frtium
PRyl ifdgénoér\r/]e§e{7b|k) UM eP LRI Eredis! Lt'ﬁer%lfé}*@ §l%hgthﬁum

reaction e substitution of tritium rogen
Yikadisuted dnitiptarg wrould be operedatast than ﬁ@l#f@rluﬂeSlsQﬁiﬁUted
ﬁwﬁia‘tér’ﬁm substituted initiators would be nore |atent
euterium substituted initiators. [0043]
[00R3pr a@rbaémmevemampeés @fd&ﬁ@tﬁé@‘EQR)ﬁhBDLﬁiel thude
bot h (cji eut rateﬂ Idg ‘f al 'y deuterated species.
@(Qﬁﬂieé?{? ;?é”f‘ﬁ@%’i“@ Ydeyt rg}sfdc%rtesc'%sf eEE%@?'%%Hﬂ%EL&ﬁ'@ted
Sabiss SaHL aﬁan:_t(uﬁchwﬂ)%tébﬁa Maflhll bRtedr €

E(dl- C3k % CoH11 d4- C6HLI1)3, where E
wc'%%e?@c @h %ﬂh = (daCeHans, afihERle- Cabnyetwibene E is

$Eb 3P, RETY, Any Blp@tﬁmi‘@rraq’%rﬁﬂﬂé@bf‘bﬁgmﬁ ies
are shown as Structures A, bel ow DHH\/ P

ipspBors GoMpining Ppamesgrﬁfbowv@@mwmaesnedbeIM) 3 D
DDHHHDDD*H PR PHPHDD333 DDDH
H H PCgR1: CBHL1) 3 P(d4! »3’1:1)3 P(d1-cety )3 (A)

[ 0044] /Ret exri ng agai 0 mula | a, € is 2, and
®sphj ne groa An be taken

E i phorus, t

t oget\hae—o o/ form a di ine H /.
p 3 p 3 o3
D D H
P(d7-C3Hy)3 P(d¢-C3H7)3 P(dy-C3Hy)3

P(d41-CgHyq)z P(d4CeHyq); P(ds-CeHi1)z (A)

[0044] Referring again to Formula la, when a is 2, and E is phosphorus,
two phosphine groups can be taken together to form a diphosphine
chelating ligand. Exemplary diphosphine chelating ligands include, but
are not limited to, bis(dicyclohexylphosphino)methane;

1,2-bis(dicyclohexylphosphino)ethane;
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chel ating |ligand. Exenpl ary di phosphi ne chel ati ng

i gands include, but are not limted to,

bis(dicyclohexylphosphino)nethane; 1, 2-bis(d

i cycl ohexyl phosphi no) et hane; 14 1,3-b is(dicycl ohexyl

phosphi no) pr opane;

1, 4- bi s(di cycl ohexyl phosphi no) but ane;

1, 5- bi s(di cycl ohexyl phosphi no) pent ane;
1,B-@istdisydohexdphappirpt)pgpaingd) et hane;

v 3= bi.s(digi 0 |. [,00) pr opane; d
1SR R e SRR o) L ane. - [0045] As
1@@”@(maﬁdomxmpmwmem)pmmﬁerrml a la, above, Qis an
om a car boxyl at
1?5‘1? "5%%?%%{{‘]’3‘038 'Hoﬁfﬁﬁﬁ'ﬁ%car boxyl at ey Srgup Such
113-8 n@(stom@pmepmhbwopamé; ame pal | adi um net al

cent d bi d
1 At S opHBrae P RGO e at 2 asymet 1 C. br dgi g,
[004{] SY % r{tlc%ekar\b{t’t%«%% CB%OF&%%]E%' é{@mﬁé rQ“Fé Hf &hionic

resen 1 oONns but are not |mte to, t he
ngmd sahen@cbirhemnatboxﬂaﬂ@dhmcéébq}ykﬁél ang djthipgasboxylate

ofberpubE iGa0df il somtfhatlon With R0 bRl SR TEl) cBnter, can

be unidentafed spchrretribdbidersgterasy nmdirid shelatisgideniats.c

brid rrrretrlc bri.dgi '
S e R T L e
réfbrggélﬁtaaods Mdﬂgél&d.lt@]te 620limitky Ito, Be-fEROWING Sxkickyatic
substit and unsubstituted C3-Cl2 cycl oal kyl,
Séﬁ‘:'ﬁg’(rre?tét Z’@'%\ WMd unsubstituted C2-Cl12 al>/kenyl d
,substl)g_u_bgd and unsubstltlxt ed C3-Cl2 cycl oal kexnyl
tuted and unsuf %gd C5--C20 pol pdkyl
subst >%ut ed and unsubstlt ed C6-Cl4 aryl,
substituted and unsubstituted C7-C20 ar al kyI ~As used-

here and throughout e.t hal oal k at
| eargiien{ﬁji% hydr ogen cr)r},ﬂlt']rlc bldeentn}e yLsy%@@Tﬁ bﬁgﬂgte

R R!
W (I A
Pd Pd Pd Pd
asymmetric bidentate symmetric bridging asymmetric bridging B

where X independently is oxygen or sulfur and R' is selected from
hydrogen, linear and branched C4-Czq alkyl, C4-C2p haloalkyl, substituted
and unsubstituted C3-C4, cycloalkyl, substituted and unsubstituted C>-C12
alkenyl, substituted and unsubstituted C3-C12 cycloalkenyl, substituted and
unsubstituted Cs-Czo polycycloalkyl, substituted and unsubstituted Ce-C14
aryl, and substituted and unsubstituted C7-Czo aralkyl. As used here and
throughout, the term haloalkyl means that at least one hydrogen atom on
the alkyl group is replaced with a halogen atom selected from fluorine,
chlorine, bromine, iodine, and combinations thereof. The degree of

halogenation can range from at least one hydrogen atom on the alkyl

15



the al kyl group is replaced with a hal ogen atom
selected fromfluorine, chlorine, brom ne, iodine,
and conbi nati ons thereof. The degree of hal ogenation
can range from at | east one hydrogen atom on the al kyl
15 radi cal being replaced by a hal ogen atom(e.g., a
nmonof | uoronet hyl group) to full hal ogenation (e.g.,
per hal ogenati on) where all hydrogen atons on the

&bhﬁébl sénﬁgnebmsd genNhaBBEAGREMNE. dga A FNoASABNYI

[O i used herein, substituted is underst ood to
r&s%p bl halogesatien (e-gr-RETPaBoEARioN) Wigys 3!t Bydregean

GRBMaIdh t%eal% QFBE]S hBDé %bﬁ%epl%@é@‘bﬁleéjhélbﬁﬁh ldteygar and
branched C1- aryl, and al ogen atom

[oeéspcmmdeudmréimsubammambo.mdmtobd oorinremn fhadie, and

SUPBHDE fifenl' FubRkelhFal UG SaT B FidiEmoRTeS" o
Evem‘qbé@frpnﬂméafrchmﬂb&nahed Datdwyalkylt OsfC uargiranbyd halogen

PR «;ﬁter?&p%n BResge. SRt tRgmine: 18iher €94 Cofingyions
nﬁéwte@fl uraé@@ d mowévbsh%mz?ab? béoawst;aa@@usmeem%ggggrw
an ude acetate an .
< ebed o FAPRMR T HACIas SEe et He e ayh Propyl
%dﬂ?%; @W%@Q&l asélb@@ﬂqé ntyl Ayeiohkeilil, n@mﬁhﬂ
I NC ,

but are not limted , thioacetate

opheny; PW*@HH@W@“Y'@@B@@S]‘ZV') AQyastpggeys

Q&%ﬁ(&%? amMﬁé@%%&ncl&@@%tg)%ﬂH@?%ﬂngs)%oz
é?itbeoemcp@m anmbﬁm@maws)%ﬂﬁ% 1 Cetlg&e0Q2,
RHEH,BI0) 4&31%% ? a%élst@j dthé?s)fngrudénbét dil ifnited

and asy mYet’r | I ment i n accordance Wt

tthethmt&tﬁ (sm@m%m dlﬁma@dﬁ@rfﬂbhﬁ ) @tﬁaﬁ(@)@s ons

) MBRCEISTR Peg CRRE 2 LIS TSR,
e Rdrto( S:)CSt EuldsCHg(S)D), CHICiMORapd CR!FsQ(rS)z
(LB) b(E(R) 3) aPl | d( E(R)3)a(LB)b (LB)b(E(R)3)aPd

dCECRLBMERERD, 1% [ X X ¥ x ’
T R —<X R1—<X\Pd(E(R)3)a(LB)b} R"‘<\X,« Pd‘E(Rh’a(LB)b}
C

In symmetric and asymmetric bridging embodiments in accordance with
the present invention, palladium proinitiator cations can exist as dimers.
Representative structural representations include, but are not limited to,
schematic Structures D, below:

r R! - 2+ r R 2+
L L
(LB)b(E(R)s)aJ’<|j ITd(E(R)3)a(LB)b (LB)b(E(R)3)aPC;i RA(E(R)3)a(LB)p
R S w J
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D 16 In the foregoing structures R E, LB are as
previously defined with respect to Fornmula |I and

R ,and X are as defined with respect to Structures B.
[0047] Lewi s base ligands in accordance with the

present invention can be any conpound that donates an
el ectron pair. Exenplary Lew s base are water or are
one of the follow ng type of conpounds: al kyl ethers,
dyldhe doregbingrstrucaliiesat EclLBraramsmpatvioukiytdaiieed with respect

Apiarula | B nd RS s o Siwin SRR Sffgrures &
[oBY7] di RGSs BLSL | é(ﬁ&zinn&&orgi\lﬁj?é it |tll§é/bré§entt"rﬁv%rn¥|bn can be

phosphit es. {h More sp |ca é advant ageous
eamncmraps}urme aéd@agm ay alegdronipadl. udkemplany hewis base are

P“opgre énéo g{ﬁman% )g)rencﬂ‘ co%n@otﬁ‘lase P(X/gan g?g'tﬂ}%hc

pyraz ne. r exe y Lew's
|a1bem$delmmtmor ar@maitdisétoeehalcolmletarmlne@t freines, amides,

lg&gf%%g HF!Pe% ls%%ntﬁpe@ t%lgc am eers O%) Yehl?/' ;Nridllr?es and

I socy anlde Xyl'yI'i'socy
yda;maehyéraj’rirmm'br thiiare| phd)sﬂ:tmmmet hyI pyri di ne,
4- et hyl pyridlne, tetranethyl pyrazine,
[0048] s&f}fnremmesms‘@bw advaniagemisrgiasmRIaphl-ewis base ligands

|ﬁblBH§%3ébe?ﬂ§lig”d§/ﬁd% 3es.- dlrﬁgﬁwﬁﬁnldhné’tzr@-@ﬁnéﬂﬁ/iﬁw&me

but are not linmted to, dioxané, "acet

nszpyREinen Qthge ex@mméawd@wmr@tanarhl@an% mdﬁ)watﬂr

t I VAR o
ncg{n%;t/l A r%mrnﬁreih)}i egﬁéh%]t?%}hjﬂrﬁ@g%@t] e ggﬁ% k&eBGityinitrile,
detiyduiyliseeyamdeexylylisadyaptdey Hadiatedinyldeinopyridine,

de R IR0 AR YRR, Mampetnyieyazne. 4o
ttrnspbemwmd’rmpitet iphengiphios pbite,cand @iphenplehospitine dedde.

. is.b | th dded
i SRR T SRR PRGBS S s R ©°
Sarglophenoms rrmtogarionet, ingdthanolpfsobhspdnov,eritthymamine,

lE“i(ngﬁé‘gaT'g”e’ﬁv%ezegﬁf}@ggg%z&g}ﬁﬁﬁn' ncl ude, but are not

tr H%imleﬂmwhégbﬁérﬂblld@ﬁe ethylaiyiele) NembIHyRasRRYBectantde,
tr| enlphm%hlne 0049é%8tl|| referring . to Fornul ae

yi-gyclehgxapegaroxag)ide: aethYaminenwiding. de,
tt@fréhf%tﬁ\ﬁﬁ’yr@hhh@ BAHAripReANSho e PEEpnNEd én Biso be

triflimde it is represented by Formula I, bel ow

NP Eudpd R BXemplaryd-sMisrhases e 'v«m asghgy Bee added o e
FeyBlicRhRdidrh duPing&REGSARARSh B¥the single component proinitiator

of the invention. Examples of Lewis base phosphines include, but are not
limited to, triisopropylphosphine, tricyclohexylphosphine,
tricyclopentylphosphine, and triphenylphosphine.

[0049] Still referring to Formulae la and Ib, the WCA is selected from
triflimide, borate and aluminate anions. Where such WCA is a triflimide it

is represented by Formula Il, below
N(S(O)2R)2" Il

~ and where such WCA is a borate or an aluminate, it is represented by

Formulae Il and IV below:
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Forrmulae 1l and IV below. 17 [ M Rlo)(R11)(R12) (R13)]
- 111 [ M OR14) (OR15) (OR16) (OR17)] |V [0050] Turning
first to Formula Il, Ris as defined previously in
Formula la and representative triflimdes include but
are not limted to bis(trifluoromethylsulfonyl)imde,
tbrnzllmd]?l([N(S(())ZC4F9)2]-),

I s(pent af | uor oet hanesu i4m de
( (N( S(O) 2C2F5)M( R)h‘a)(%ﬁ)i ‘)\“%l L

1,1,2,2,2-pentafl th fJf t hyl | f
yl ] sul f onam ddl?/l((plé?é?(gﬁ m&%&@%dﬁl:gﬂ omet hyl ) sul fon

Al ternatively, the WCA can
[0060] s (Turhing fsbiedtaranes i) RdﬁyaS) defingsherexiusty in Formula la

e{r{d%eg(r@éwqgﬁ%??rﬂ%%‘%@%cﬁ%@ﬂﬂ%{@qﬁm t..qntggrtgul atlil, m

Fon or um num a and R13

b(l:il(dileéfnlxmnﬁermt(thylsulécmyé)yeme ﬁﬂlfgmdmé[N(S((ﬁhﬁinFa)n]d br anched
ettt ranch AR b PR RSP Re A A  S

n ;mzjiederﬁaﬂ(ﬁirg)etharway{KtSIfIUqumetﬁyBSmmw Suﬁml}amidleoxy,

t ,
@'ﬁ@ﬁ)ﬁg%ggsgﬁackﬁﬂj@u%l %rﬁ%ﬁgﬂ@&%ﬁ%p oxy gr oups
B @riflu¥indthadsifony)metharss amiohali@(3(S)yCFggiresent

al koxy or aryl oxg groups. Wien R10 to R13 is selected
[005ApmTaursingsnaw ¢e Q”HWW”'OM igriarer\or glempmung e Pgron

ReN e RTDNY %%%htlgﬁ@[ﬁﬁgénméﬁﬁmﬁeﬁ Hh&‘ﬂ)’rar‘{\!ﬂﬁdeCPCm

thé substituents ar Een ent sel ected from
alkyle ineamandbearched GiCaoal woyllmelar nedrbranehedbeatshed

Cl- ' de b

Ao R LA A b Rba R, PRI TREA sy,

ém?ﬁﬁhted a@ﬁt@i%kistltwédkﬂedidowryl %d@l@stlttﬂedﬂayﬂy lyl,

an ected f di
R R A A T g el L

§iﬁ1L@tra$1ebU§l|yudﬁresbﬁt niklskg bpenyiaky goougsheWpiehiRPao & died

%@ej‘éfrﬁ%lé;f? 3@5?@%352' Lt'tgﬂf%ﬁlorone Oﬁgedrgheng/dlghbgrro%tpecan%ger

Fn%hb@lib&(tate% & faulislibetitliteny, w{waw t)wbmmsetueme: are
kis(3,4 6-tetrafl uorophen

b
qa.depynéerzﬂx selerigdrf mwféew@ %%5%% atde C1-Cs' kg, inear and

beincABLSE 40& 'hbrdan@ﬁ qméas ahilbraheRéd CoEPaRSYY, )hln@éataﬁd
tetrals(4 i met hyl -t eat - butgl&lyltetraflu&r?sp
branched £t eCs haloalkoxy, linear and branched C-C; trialkylsilyl, Ce-C1s
triaryisilyl, and halogen selected from chlorine, bromine, iodine and

fluorine.

[0052] Advantageous exemplary borate anions include
tetrakis(pentafluorophenyl)borate and }
tetrakis(3,5-bis(trifluoromethyl)phenyl)borate. Other exemplary borate
anions include tetrakis(2,3,4,5-tetrafluorophenyl)borate,
tetrakis(3,4,5,6-tetrafluorophenyl)borate,
tetrakis(1,2,2-trifluoroethylenyl)borate,
tetrakis(4-tri-i-propylsilyltetrafluorophenyl)borate,
tetrakis(4-dimethyl-teri-butylsilyitetrafluorophenyl)borate,
(tetrakis[3,5-bis[1-methoxy-2,2,2-trifluoro-1-(triflucromethyl)ethyllphenyl]

_borate, tetrakis[3-[1-methoxy-2,2,2-trifluoro-1-(trifluoromethyl)
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(tetrakis[3,5-bis[1l-nethoxy-2,2,2-trifluoro-
-(trifluoronethyl)ethyl]phenyl] borate, tetra
kis[3-[,1-methoxy-2,2,2-trifluoro-1-(trifluoronethyl)
18 ethyl]-5-(trifluoronethyl) phenyl]bo rate, and
tetra
kis[3-[2,2,2-trifluoro-1-(2,2,2-trifluoroethoxy)-1-(tr
i fluoronethyl) ethyl]-5-(trifluoronethyl) phenyl]bo

rgth% é ﬁ?ﬁgkgométh% If Wﬂg%a?}tgi gmj ons include, but are

uor ophenyl ) bor at e,
t edtrakdis[84 3.2 2-trifilopbelnd, 2 Rerifiieroethoxy)-1-(trifluoromethyl)

SRR B st PP ARG Sthor o o

[6ﬁ§1akY§t(&hér écferté fahm{sqeaﬁaxl M%@t fot limited to,

hyl tris(perfluorophenyl)borate,

eteﬁy’ﬂll@&(?éb{@é@!ﬁmw)@ph@tﬁyie)tf@bwé%lUOFOPhenyl)borate

oxy tet,r ﬁg?&;@ﬁéﬁ%%@ﬁ%ﬁg ln)a*R%%ednﬂu&Hdh%?ﬁ%r%&e

( t&tta}ﬁsiﬁgﬂ),wmf@(qrenhmyl)hmr@qgh arethyltris(peduorapdtanyl)borate,

ki 57 hi - - h
b Sret Al oBBE AAG fre? pRahyd BBHfiofs S boRig ™!
t(ettiphaddyﬁllaxj)ﬂ‘is(mirtmmrdphanﬁ)uaraﬁel uoro-1-(trifluoroneth

I thvl ] -5 (trif t.hyl ) phenyl ] bor at 0054
X&‘%F&’A‘?’&’E‘ﬁ%%ﬁ’?”&a&'a%p %635'%%5 %agg Zﬂl)/o]nso:eﬁcgrrpgssed] by
Featrakiisi3 J5-bis pi-meitiedxyal 21-fréfluioad 1u@rifiydre math d)athylhat e

© BDeaMIRerates 20A P PP BRIy 3 A RHpE ritiiagomethy)

O‘e’ﬂf?Il] E—&ﬁﬁpbwrryethw)plmﬁwberael ons include, but are
not-limted to,

[0054d( p@dvanjegweyahmmpbaw abnynptenamane encompassed by

T b AR Rl R e PR b o )

de’cfaims(ﬂgi bszrlflooﬁmmetbylapﬂenyl)MUmmlam oRtloer eeumplaym

Al g el e AP RROE T, 2ot B br anchec

Cﬂrfsf(lié)fﬂhamlﬂblke}«hyl)fmr@lmnhmt@,aI kenyl, substituted and
uns stituted - C3 aryl, and, sub tltuted and

Bk bR G B he Ry RSO BB iy act Lo t he
phtb\ilh;ﬂﬂus‘(ﬂi@ﬁtaﬂtxoﬂo@@&hyfbﬁﬂﬁmaié RL4 to RL7 nust contain

a hal ogen cont ai ni %substltuent When R14 to R17 i
[@Q55dct aferﬁmrnawtg mttl@i\éd\/lawpr@r onajngRyMamLB',

Fﬁet isu st | g?%%?dé\mg {eHé u%sét%ﬂlgctl Brean”t%“eg C4-Cno alkyl,
I hd@qtremwehman,chse@ec@malmkyn mzf@arhmkbmmsmm@@d

H et R S caP MR bR P8 B uted ERT prati

hgfcmﬂskeubj:ect to the proviso that at least three of R™ to R"’ must contain

P R15

a halogen containing substituent. When R to R" is selected from a
substituted aryl or aryloxy group, such group can be monosubstituted or
multisubstituted, wherein the substituents are independently selected from
linear and branched C4-Cs5 alkyl, linear and branched C1-Cs haloalkyl,
linear and branched C4-Cs alkoxy, linear and branched C4-C4o haloalkoxy,
and halogen selected from chlorine, bromine, and fluorine. The groups
OR™ and OR'S can be taken together to form a chelating substituent

represented by -O-R'®-O-, wherein the oxygen atoms are bonded to M and
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and hal ogen sel ected fromchlorine, brom ne, and
fluorine. The groups OR14 and OR15 can be taken
together to forma chelating substituent represented
by -O R18-0O, wherein the oxygen atons are bonded to M
and 19 R18 is a divalent radical selected from
substituted and unsubstituted C8- C30 aryl and
substituted and unsubstituted C7-C30 aral kyl. In an

%ﬂ'}*gé éan&ogne £ rédi@al'é?a\ré‘d%éa @dm &@@stﬁm&e&h@h%@os@ﬂ@ed Ce-
bon e|t directl rou an al kyl group, to

tGe atybard Bubﬁiﬁ’ih’gﬁq and H@Sléh&’fﬁéieérgm@tﬁaar%‘@él in 8A. When
5&9668 h%’%nq%fttﬁ‘éalrﬂfe}ﬁ io t su @PEW&Q%Q%@ &ﬁl@egeﬁlther directly

nonosubstituted or ituted, wherein t
seridbraugiean slkyt groumde fendemmatic ded erttl“@doﬁh@m metear

AR PVHER bRl e ot R eI orUBIADe e

andnosulzsiitited dCim@liSubstitot@idk whgreiarttle habeg@anssdir@ct ed

HOAPREN S e AR Tt rinedgnd pURTcHRE GoES By Jinear and

i Brianshe@i0geC 4 naIOSIMyUGMBaeancﬂEbbahmd BT 5 dlkoxXy? lirér dnd -

t(féj‘gh?& 1‘5‘ Fsygoaﬁlz%xy \an\d gg%gel\ecﬁl Cﬁfl’%&hﬁ?&f@%%f%&e,

land-floorddke.~\ (O s Rzo Rt9 R19 R19 E where R19
i ndependently represents hydrogen, lLinear and branched
[0056T5 Repirkgentativestinctunes bf divelesd R rasicals| asalilkistrateshin

rB&EFbsséllQ%g‘S‘ﬁd from chlorine, brom ne, and

uor | ’0" Can be a nonosubstituent or taken up to
four ti mes about each aromatic ring depending @&¥ the

avai | abl e vg| I?ﬁ\eon) each ring carbon ato
|ndependentFy/L pk§ents hydr ogen, IlRmear | | re

— Q0 -
rlo R® &19 R19( II§19
—<C)s ’
R19
RZO
X AR
oL T Ay
— NN O
19 RZO ;
R R1°

where R'® independently represents hydrogen, linear and branched C4-Cs
alkyl, linear and branched C4-Cs haloalkyl, and halogen selected from
chlorine, bromine, and fluorine; R can be a monosubstituent or taken up
to four times about each aromatic ring depending on the available valence
on each ring carbon atom and independently represents hydrogen, linear
and branched C4-Cs alkyl, linear and branched C1-Cs haloalkyl, linear and
branched C4-Cs alkoxy, linear and branched C4-C+o haloalkoxy, and
halogen selected from chlorine, bromine, and fluorine; and s
independently represents an integer from 0 to 6. It should be recognized

that when s is 0 the oxygen atom in the formula -O-R"®-O- is bonded
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and branched Cl1-C5 al kyl, linear and branched Cl-C5

hal oal kyl, linear and branched Cl-C5 al koxy, |inear
and branched Cl-Clo hal oal koxy, and hal ogen sel ect ed
fromchlorine, bromne, and fluorine; and s

i ndependently represents an integer fromO to 6. It
shoul d be recognized that when s is 0 the oxygen atom
inthe fornula -OR18-O is bonded 20 directly to a
cinestin e caThan ates lribswromatic m@grrepreé@@m%ay%i/ Raghe

Ia%o%%)va"i’@ﬂ\é?ru%d@i ﬁ%uﬁa%r t‘ﬁ%t&galaﬂ a%rﬂ{%h 3€. Wﬁer?élfs%”

ene
sulsthe matbylene o pubsiutrcbmefw)ene JOURID) Z()Q(R )a)ee are

%Qi\é%ﬂ{ag%ﬁé’l? l%ét&?@h;ee %Porlhgﬁc ﬁﬁg”%ﬁﬁiardr'?ﬁeth ol J?m%

resen rou S
ﬂ&prémntaﬂnee el@lﬁu@ g)touplsaifutie forbutia a@eR"*rdt mICILmet bdt are

e ]

2, 3445- fetnaehmmmedMec(mcacaoe} OCBBr 40-), and

gd%rjﬁ gfél@gﬁhérﬁtg %‘iﬁlﬁ‘@@ﬁ Jﬂbﬁﬁ?é@iﬂi%ﬁsl at gl) iJ(}léoos?]
[de(G Q@bméiﬂiﬂ’rbéﬂ\enyl{m (tﬁﬂ@@%) 2CBHACH3) 4] ’

{’AI(CIZ(CFS ) 2C6H4- 4-t - butyl)4]
[0PAT) cﬁ@@:ﬂpgmemmpmgf@inqtq anions include

A <F%@§%@@?@%ﬁ%ﬁﬁ3 AL ISR Gattite

éw‘tsdhl: IANED il 3) 6 s, @(ﬁ&t)zhi MRI&CQQFs)zCeHzQ 4,6-

(R Aot S gy sy st
a[“B(r@QiG?@'EdW@Ut)afe VIOBG'(D@(e@F‘@) B‘)'@C(CF[MWS)‘W BH3) ) 4]

G e L R G - IR

[B( @ CXZ FEFR) ], CBIE) EHf G )2 OHA) IOTBCBBY C R4 )] ,

R OERRRIERNL. B(Gakh IBOCH(CFa)T, IAIOC(CFa)aT,

[A OOTCERREAOBHMI, JAROC (CPs RHAU]] [AI(@GUCEALCLH-G(-PrTa] 3

2:2, 6-{LC F 3)2:4-S L=i-P r3 )4].- .
Hupeaebrc s e b i bRk Ger el BrakTo gy
RRROU(CE ;)L OLes-AEd{GH H5481d-FRg), adi um Hydri de [ 0058]
Referring to Fig. 1, a suggested nechanismfor the
frernidipsisadf Rditadivar Pesigitiator sopr opyl phosphi ne
derivatives (A, B, C D  E, F, G H and |l) of the
[BesaationrofRéadtive htprmediates andiRalkidiameHgdridenent
Er oinitiator B_is shown as bei ng obt ai ned by reacting

[0858k | Refaring éo g x asuagestachmeghanisayfon e iorevagien b ihe
dRRBhs MsbprapPdnobphihs ARFOBN NS IS, BNE, @NHAGRY 3 &

the present invention is presented. The single compaonent proinitiator B is

shown as being obtained by reacting a palladium complex A containing a
Group 15 electron donating ligand, triisopropylphosphine, and an acetate
ligand with a WCA salt, LIFABA etherate ([Li(OEt).5][FABA]) and a Lewis
base, acetonitrile. The single component proinitiaor C is shown being
obtained by reacting palladium complex A with DANFABA. Thus in the
presence of a Lewis base, proinitiator B is obtained and in the absence of
a Lewis base proinitiator C is obtained. It is further believed that the

original monodentate carboxylate ligand B is transformed into the kappa
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ligand with a WCA salt, LIFABA etherate

([LIi (CEt2)2.5][FABA]) and a Lewis base, acetonitrile.
The single conponent proinitiaor Cis shown being

obt ai ned by reacting palladi um conplex A w th DANFABA.
Thus in the presence of a Lewis base, proinitiator B
is obtained and in the absence of a Lew s base
proinitiator Cis obtained. It |s further believed

e BB PR e
gga&eng\y]lg%ﬂ 48 heﬂlel(aedjmébe?g@ihg@tm?tammdeB arfd Cewkeseach
TS iE vy Rt obiatir b Adival . SRR, s

p@hmmrlhm I’Drpramttla\ld)ﬁ()bmlé‘llek@ Bakh Ib\é&lbtamaa bysrbammg n
r0|n|t|ato CO can be obtai ned

r Qgﬁ?‘?'H@ Corapiexdt W db %’3@ %”q\f/ﬁ’t'% aﬁ'dttBIfBE’Hén §'l5‘r' ]cgmp&ex

a¢, vire ftRE R dyiat8 idnibrc RAP tefacdd anhaREmité Ingaﬁ@ssrh@h ewhen
ani on has replaced an acetate |igand. Then,

cGRPIRISX H ip éeat‘éaétvm M/Ff\ﬁ/*mbﬂaa&eepmia@*@r ¢ 18"obtained.
[gégé]m H'%}JS ev%cfl tz\aPEFo%lﬂ g?’ CE %d‘gr Ve ted'l.ﬁ\d%? Heq%%stlgat

ol ni nver ed un ermo
capddlitionaandndia thealosh ®f laoetsc atidadosgfield the nxgamcb nryatdlabbd

baPpElrd To eyl Holnted o £ mtfaRe Pl has aiso
i Sbegah@@iafﬁddanmdMertthe @pmpﬁrmt? aictivattdri veridithons, i.e., heat,
condi ti ons sfor

b rainé%Fg nt?ewgé‘tclﬁﬁqe ﬁ?’%é E)OaB %Emnpﬁ, l%ﬂjih |Wd('fj§t or
C aiTHARX coripléN, kryém!npﬁ@épmﬁé(wlsaslqngmbaylmho)\rmosphu ne-

pal | ad acetonitrile
P el A BT e otk T 0r O SBOUE & 2 ToF Bprlo Bitetts BRI £
I eAgkrgYRst @atspképd@ﬁbmaﬂmdreta@nb@ ashtti® balievsd ®MBhi g aof
the two ty (saturated and unsat urat ed11)egaeof ghos hi ne

s ﬁé@@@‘”& 0@ Wé twertipes ratwaded gnguasaturs hosphine
d%bb&i@s'a\ﬁﬁe HethiNGeritars tB'],‘léld tRdle! dtivem By df trﬂzecatlomc

conpl ex, the original conplex E and species F and G
aPadnginm hwmﬁ)gtompteér He PNGng| camelex & ard §99‘F'69ﬁ AEG,
acliMfen tenperature and in the presence of a Lewis
base, it is believed that proinitiator B can undergo

[eoem]er mbmnsyeryeaﬁaeromev&mfrepmttermtwaﬁmmmreumalami in

car boxyl at or
e DRSSP LS Gsealtis Pefiveg Takpr iR Gan undergo
C%tt%'e)’rﬁbly&l%er‘éb@tlordmbfélﬁdh@&albdxma'ﬁa @nioch. dédarb@xylates (i.e.,
further beli eved that the active catal é p%q
capssupliePab 19 (RThar acher RBligdivm hvadiprary é (et By o ﬁ&wl)
t RetalpReR, Rvbidte9a8d i Figd1. 10R! AL} bbRevdidviBabthe active
active hydri de I nitiator (not
catalyst specie | can undergo further thermolysis rearrangement losing the
hydrocarbyl ligand (e.g., methane) to give an active hydride initiator (not
depicted). In addition, it is thought that under certain reaction conditions,
specie | can re-enter the hydride formation sequence via a protonation of
the palladium-methyl functionality by in situ formed acetic acid and

generate proinitiator C.

Palladium Initiator Complex Preparation

[0061] Palladium complexes containing Group 15 electron donor ligands

are obtainable commercially or can be synthesized via well-known
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depicted). In addition, it is thought that under
certain reaction conditions, specie | can re-enter
the hydride formati on sequence via a protonation of
the pal l adium nmethyl functionality by in situ forned
acetic acid and generate proinitiator C.  Pall adi um
Initiator Conplex Preparation [0061] Palladium

conpl exes containing Goup 15 el ectron donor I|igands

aé;ﬁmtﬁ@én@'r&ﬁ’t@se 1§ SRERUChAynth&Yis fdiite & paliadines ta®@ovha of
known_22 synthesis routes. In _one such %nt hesi s

r et flormulaRd (e Al Qwes t R With 3 STPYP Hdl 2leplippionps
a&érﬂ)gﬁﬁlnd Bf fh%%f'mmat B F@)g,(ﬁ? %)Hﬂnéﬁ Bt bAB HA/MCSppropriate

conmpound of the f orrru In an inert solvent and

atenamerawe dpfora a pallagiven getniext of therfmmaulgdr dGk(FR)s)2;
ﬁgkzeé &f shAR LR Hygfevpg&% ﬁﬁ%%@Forrﬁ@ﬁﬁ% Qx&mplary

are’as previou For nul a
Eudiqﬁlunwonpde*@mommdgnpu@(%(@))fz (BE(Fas)k @reraelgcted from, but

oGt B PRoRCS PSR R SRR BIEY IR PYDIELET O

BBN&(FP’(@%)&) Rd (TSR ER) I, @ﬁ(@zECFs )2(P(CY)s3)2,

RS Pl B Ry gy 1

addid|t|bﬂﬁPd(Eﬂ(@£(®bZC§5mm)a$)aﬁlsmrb¢ wefd. Perampesentative

sent ative re ction sche for ntheS|s

B0 SoBEmerTgr PO SV e SRdERTOR 358 TSR RO
Pd(ER3)2(02CR' )2 where R, 2|E§ as defl ned for Fornula la
and X, and RyxaR§, as_defined for St PUERIN@BER'B. [ 0062]
The foll owng exenplary reaction scheme is starting
nwhere R, id s dEA&Y PorvireieulQiasarkC R} ahe Riratetased éitraudplor
15 ligand is trii sopr opyl phosphine (P-i-Pr3). 2
pSirup 39?35( 02CCH3)2 Pd(P-i-Pr 3)2(02CCH3)2 [ 0063]

Were Pd(Q 2 is P 2, ener aalale
Q067 o he QARG SHSDB K S AR i e

CPHP@ WiRdresq id BEORELhAY eFe Grans 18 |tdynaa§et at es nay
not be so readily avail able. Advantageously, such

ofrHeprrenyBbR§PEN@s, t hi oacet at es and dit hi oacet at es
pe_ rpggdl ly prepared by the reaction of Pd(OAc)2 with
l eaSt a two-fold equival ent of
2 P-i-Prg

Pd (02CCH3)2 > Pd(P'i'Pr3 )2(02CCH3)2

[0063] Where Pd(Q). is Pd(OAc),, such is generally available from a
commercial source. However, other palladium carboxylates, thioacetates,
and dithioacetates, may not be so readily available. Advantageously,
such other carboxylates, thioacetates and dithioacetates are readily
prepared by the reaction of Pd(OAc); with at least a two-fold equivalent of
the appropriate carboxylic acid (R'CO2H), thiocarboxylic acid (R'C(S)OH)
or dithiocarboxylic acid (R'CS2H). For illustrative purposes, the reaction is

generally represented as follows:

Pd(0,CCH;);, + 2 HOZCR1 > Pd(OZCR1)2 + 2 HO,CCH;4
and is more specifically exemplified ’as follows:

PA(0,CCHy), + 2 HO,CCMey —————>  Pd(0,CCHy)y + 2 HO,CCMey
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t he appropriate carboxylic acid (RLCO2H),

t hi ocarboxylic acid (R C(S)OH) or dithiocarboxylic
acid (RLICS2H). For illustrative purposes, the reaction
is generally represented as follows: Pd(Q2CCH3)2 + 2
HO2CR1 Pd(02CRi )2 + 2 HORCCH3 and is nore
specifically exenplified as follows: Pd(Q2CCH3)2 + 2
HO2CCMe3 Pd(02CCH3)2 + 2 HO2CCMWe3 23 [0064] More

nerica e sin Ie co onent |n| ator f
t00s41 AP p&Hrica oSG BRI aReRy Frp R R b i
can bEPIBpMEdBERKIFG G paﬂlaamm @bﬁfp@@f pEﬁC@Jr&ﬁ‘l mea"rt with a
weakl %Q'Jcoor di nati ng ani on_sal oW nggt he eactl on

appropgajs sl¥ef Wi @oked Weﬂrdéreatg*gs%r"?abﬁaét Qwinadhe

react:bﬁﬁ@%?@éé&deto(@orﬁplenon &8 atuitdblcQoactivl tempeestuantd y.,
isolating the proinitiator product. In onﬁlqemodl ment

-78 top25 thid qr\ﬁ\/%thSFSHeaﬂqbaﬁql%fm%WPonﬁm'W°EBFﬂ i HYy°8e
o@frﬁé#ﬂ Jahe %\%‘?ﬁfoﬂ% HQ!Equr‘n' rﬁﬂﬁ'ﬂeﬁfcohtéhhgré‘f‘draup 15
[PA(E(R) a)a Q} IS react in an
electrpnéqnos gaRg P H}ﬁijrm%ﬂ’caéé%h&aé%]p i ﬂ?@@teﬁ WQE@ to
WCA %Eg‘?rk% Qﬁ%ﬁ Q'oﬁ/e?ﬁ’ BRANA @iis%mé b4 %v@é béQ@ té gw@vé a

3)alp ere, nd r

snngl%\c@nagnmtaarpmtsmyr nghen pilgr [AcgKT )@E(Fe\s)a}w%ﬁ/*]n
wheré RHEQR(E 1@&& 2hPe h§€r§\ﬂ8&§9 d‘@‘hh@d%%rﬁ@llatla' Wwhes

absericeé ¢ ase or a very poorly coordinating
[Pd(Qel(B)Ddsis r(aacted wrtbaadWI@A aalélm Heeabgenng oft hbewis al

base?)ﬁ%t\fer ?}3{) cg)cSY«ﬂféQttl Lé\m Bgse)o(fl d %a@ﬁ?tdfgp% ed from

Poack oacetate the oni'c | gand
the metaltcntethyi an ohggeallr adifumefdbapiceiate ptreeageaiate, ios

S SRARLERE SR FOBSARLA 5 LB ifpie,

precurber isasanstorngedfronna nictodeniate dmcmndemateea@rfmtmat}nn

reactjon scheme for this e [ h A as
to a Higlectr BatERg URioti e RRltadbiie OBhro et A}
exempWipre &83orGdherh € 8GShisTérabbdiniaiis geticetiphafgiloveact i on
schene includes Pd(P-(i-Pr3))2(2CCH3)2 starting
material and theyueall y coor |¢Q§t| n/g ani on salt

Pd(ER’E[i& gl i R | (wea)

i met hyl ani I'i ni um RE \o

t et raki s( pent af | uor ophenyl ) bor at e ( DANFABA). DANFABA

Pr3PN /0\ Pd(P-i-Pr3)2(Q2CCH3)2 ~Pd }"CH, (B(C6F5)4)
[0065] i The 3ellqwing exemplary reaction scheme includes

Pd(P ~(i-Pr3))2(02CCHa); starting material and the weakly coordinating
anion salt employed in the transformation is N,N-dimethylanilinium
tetrakis(pentafluorophenyl)borate (DANFABA).

i- Pr3P
\ >¥CH3} (B(C4F5)4)

i Pr3P

DANFABA

Pd(P-i-Pr3),(0,CCH3),

2

[0066] In another embodiment of the invention, the proinitiator
[PA(*-Q)E(R)a)alo[WCAI (C in Fig. 1) is generated by reacting isomeric
metalated palladium species in accordance with Formula Ib
((E(R)s}E(R).R*)Pd(LB)]o[WCA],) with a carboxylic acid, thiocarboxylic
acid, or dithiocarboxylic acid. Where R and R are as previously defined

with respect to Formulae la and 1b, such as depicted below:
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2 [0066] In another enbodinent of the invention, the
proinitiator [Pd(K2-Q (E(R)3)a] p[WCA]r (Cin rig. 1)
is generated by reacting isoneric netalated palladium
species in accordance with Fornula I b

([(E(R3)(E(R 2R*)Pd(LB) ] p[WCA]r) with a carboxylic
acid, thiocarboxylic acid, or dithiocarboxylic acid.
Wiere R and R are as previously defined wth respect
to Formul ae lagandcap, such as depicked Pl ow. 24 R

/ %4\ CH3 R CHB_ \Rt ¢/ R-EH3 H Ot P'rafd {orcisH CH3 H O
Pd i R3E LB RI H[ 0067] The spedi s
[Pd(LB)(ERS)g)E R*%:][V\[‘A gl sl ect ed\T Lom 4'Pd

(P-(i - Pr)3)(KZ’ P(-i-Pr)2(C(CH @/Eq(aceton
itrile)][B(RBF5 AN
[ PA(P- (i - Pr)3)(K2 PCP( i - Pr)2(C(CI—I3)2)('pyraz’|ne)][B(

[offszy’ %@%@%&ﬁ%&%’% SR TICAL Issipcted o, b

C[Pl(}?'z( -BHI 0P (Grer(t i) E(IG(C@?:}ZDQ(C%V@)][B(%FS )al,

R B e A S e R BRG0G0

I[ndarelcu Pre)i>-Pe-P ek Rt g (it i) yedindd)iB €S F skqpeci es 1

)[Fﬂgfzg%gégaﬁ\)%ﬁé*m %ce(tomﬁe)] &%C&%) 2)) (acetonitrile

[Edi @@ﬁd@xcﬁoﬁ @raéﬁ@mmg%(rgﬁpm)d) (acetonitrile)]
9 I;I'hg car boxylic acid,
0

[ﬁdé'éa’?%fﬁﬁzc%{'zio&(pﬂfd'%?ﬁ[% xylic acid,
f
0B8] | I ZaaRaR e et inERIALd IR B HRcfos SS'OSW
tlmdw(mm% (aéwceeﬂaqﬁ?a m(CDam)z(medoattmld)][B(CGF5)4] and

p@ﬁ%ﬁ%ﬁ%&&% grp@cl‘i d 1)2 @ p@%wﬂ?@)ﬁ?@(ce&m are

tuddflivor onet hyl benzoi ¢ acid (4- CF3C6H4CO2H), and
4- met hoxybenzoi ¢ acid (4-CH30C6HACO2H) and their
[00603; oife savbpwylichaeid dbiaranerydigasid. oridithiepashoxylicacid,

dr%%ﬁﬁhéﬁ'rbbove, are selected from acetic acid, trifluoroacetic acid, pivalic
acid (Me3zCCOQO,H), thioacetic acid (CH3C(S)OH), benzoic acid &
(CeH5CO2H), thiobenzoic acid (CsHsC(S)OH), pentafluorobenzoic acid
(CeF5C02H), trifluoromethylbenzoic acid (4-CF3CgH4CO2H), and
4-methoxybenzoic acid (4-CH30CgH4CO2H) and their versions where the
acid hydrogen is replaced by a deuterium.

[0070] This particular embodiment of the invention is exemplified in the
following reaction scheme in which protonation of the species
[Pd(LBYER3}YER2R*)][WCA] by an organic acid generates the
k2-derivative, [Pd(ER3)2(Q)][WCAL:
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[0070] This particul ar enbodi nent of the invention is
exenplified in the follow ng reaction schene in which
protonati on of the species [Pd(LB)(ER3)(ER2R*)][WCA]
by an organic acid generates the ic2-derivative,
[PA(ER3)2(Q][WCA]: 25 RR Rte/ RWA pd H R3E" \LB
R CX2H RBE m+ x and for bpd >--R1 WCA R3E7 "X R R
REIR. WCA Pd R3E" \LB [0071] Representative
[ PA( RB) (ER3) (ER2R*) ] [ WCA] speci es based on i sopropyl
groups are: HBCRHR CB RHHR H RE O
d\ Pd /Pd\ R3E LB R3E LB R3E LB [0072]
Ane van;,ageo s "fhbodi nent of the present invention is
}_%3 AUStr at ed y the follow ng reaction schenme: pkk
OO02HB(1 Pr)3P~G 0.. Pd ,Pd >-CH3 (i Pr)3P\
(i-Pr)3P "0 C\CH3 [OO73§1ck{H ano geEr 6gr;podl nt of

the jyaveption, a pal | adium conple Pd >___R1 WCA

R R

R-_| R
E R
\H WCA

® Pd
R4E \LB

[0071] Representative [Pd(LB)}(ER3)(ER2R*)][WCA] species based on

-isopropyl and cyclohexyl groups are:

H3C
R
H
R"E \ d@H
/ \ /7 N\
RsE LB

[0072] An advantageous embodiment of the present invention is illustrated

by the following reaction scheme:

G- Pr)3P\
Pd > >——CH
7\ ?

(I-Pr)3

[0073] In another embodiment of the invention, a palladium complex
containiﬂng a Group 15 electron donor ligand of ;che formula
(Pd(Q)2(E(R)s)a)p (see, B in Fig. 1) is simultaneously reacted with a WCA
salt and a Lewis bahse in an appropriate solvent to give the palladium
proinitiator of Formula la. The Lewis base can be dissolved in the
reaction solvent or the Lewis base can be utilized as the reaction solvent.

An exemplary reaction scheme is as follows:
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containing a G oup 15 electron donor |igand of the
formula (Pd(Q2(E(R)3)3)p (see, Bin Fig. 1) is
simultaneously reacted with a WCA salt and a Lewi s
base in an appropriate solvent to give the palladi um
proinitiator of Fornmula la. The Lew s base can be
di ssolved in the reaction solvent or the Lew s base
can be utilized as the reacti an sol vent . An~exerrp| ary
reaction schene is S;A 26V\CASaIt R [E~
A

Pd( BRgka(8 )z_3 ) LGWIS BaSe,, /L ~0 R3
R~ 0| %#ﬁjﬁhe f_g{ngg\Ae exerrpl aryor/ea gg

is starting materi a (P- LSQM(EOZC&B 2, t he
Lewi s base is acetonitrile, and the akly

coordi nating anion salt is |itthiun(diethyl ether)235

tetraki s(pent af | uorophenyl )borate (Li (OEt2)2.5FABA).
[00?41:|—|3'heLfbl@QEng)@(eﬁﬂA3A( Neacto) 3Phe@e is starting material is

Ff_%éa—ﬂsg\(@zgé PHa ona“g\f\_”é | gaﬁc?r C)s?g%n('{?ﬁg{ fHe weakly
qmoodunahmgabnmn&qzﬂbnséﬂhnum(dteﬁwl(éalme}zg/vl th-t he pr esent

PR PG MR RO AT Lowis bace

that is nore strongly bindi g than the LB Ilgandthat
it is replacing. (g0 Hdad N Lﬁ s k&&ﬁ gat ed

p rrap-nirt) (@), e erbodHERAt-s—of thé hVecn’tl on, theg
synthesis reaction is carri d out O n BfPImert| soltaHt
The reaction enconpasses di % (gg ‘the sel elcted

G oup 15 ligated palladi um corrpo din the irnert

sol vent and t hen addi ngcpron a 1:1 equival ent basis,

Additiqpal & ligpndepubsiityted preipitiad %'r R4S INERCERI@RCWith the
Mé@éM'mVé}ﬂfdn &M M@@;"e%erét@& Iblydr@acm th sbt@\med LBligadd

kane and cycl oal kane sol vents such pent ane,

Wé’ﬁﬁh’éed REYRiSALOr vy adypwiphaga feat "ﬁﬂl‘Qf&eﬂﬁ%"@dN Bindine
tAQh YISO llg%ﬁ@hhéﬁﬁﬁ% Fgglg)gl,qaet hane, chloroform carbon

tetrachl ori chloride, 1, 1-dichloroethane,
[00X5P- & ebharcads base Ilg&t@bmmmmpanﬂqodlments of the invention,

the synthesis reaction is carried out in an inert solvent. The reaction

encompasses dissolving the selected Group 15 ligated palladium
compound in the inert solvent and then adding, on a 1:1 equivélent baéis,
the selected WCA salt to the solution. Examples of useful inert solvents
include, but are not limited to, alkane and cycioaikane solvents such as
pentane, hexane, heptane, and cyclohexane; halogenated alkane solvents
such as dichloromethane, chloroform, carbon tetrachloride, ethylchioride,
1,1-dichloroethane, 1,2-dichloroethane, 1-chloropropane,
2-chloropropane, 1-chiorobutane, 2-chlorobutane,
1-chloro-2-methyipropane, and 1-chloropentane; aromatic solvents such
as benzene, xylene, toluene, anisole, mesitylene, chlorobenzene,
o-dichlorobenzene, and fluorobenzene; and halocarbon solvents such as
Freon® 112 (DuPont Corporation, Wilimngton, DE); and mixtures thereof.
Under certain experimental circumstances and certain palladium initiator

generation, the use of certain ethers, such as diethyl ether, dimethyl ether,
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2-chl or opr opane, 1-chl orobutane, 2-chl orobutane,

1- chl or o- 2- et hyl propane, and 1-chl or opent ane;
aromati c solvents such as benzene, xylene, toluene,
ani sol e, nesitylene, chlorobenzene,

o-di chl orobenzene, and fl uorobenzene; and hal ocarbon
sol vent s such as Freon(r) 112 (DuPont Cor porati on,

W i mgt on, and m xtures thereof. Under certain

e(if\ggrg%ne&'}t Sgﬂh‘f’%%ﬁﬁ%ﬁnh%g’ &l%%l& ﬁ{é firfhalish!AdhéMewis base

tion certain ethers, such
aredlpaiihiyhioe eherodiments, kﬂy&lspée ltfeas; facz thafiseichrethetsnare often
tetra J%éflro[ura may enable the formation of the Lew s
gg9ardgs 2 ﬁqsator embodi nents, despite the fact

[Ongi] 6]%%2 Lléev?g %a@gtli%@lted Eﬂﬁﬁlﬂﬁfﬂ)r@nﬂcﬁiﬂn@n@éﬁme

Lewi S base at ed I‘OI niti ab
epmeelnmane@tmf thﬁéynf[b\ﬁé%@lactlﬂ'\?éﬁ ithg W ﬁeS%“%% §is

%Idc?éh M hB trggeryé,%ﬁﬂletln&ﬁ@o%nté:gé‘ﬂ’éﬁheébdv@ bRewhere

re ence of f I nert solvents set forth above, or,
vﬂher&ledztbé Leamsabassejlsl_@wsa selwent, kegnegt. aEéélT\Péﬁ‘W Lewis

{
s pOT eSS TREBM hial fisrPshapuiiahe, Mdonimie,
t etradldcbtofanr pyridipgr bdmmltritmrmmurnamw@osahmes including
| h |
s
pr 057]W\%F‘é el YRR B@ﬁ'ﬁéLBfllng&I br%nﬁlh%i’%icarrled out in an

nitiator is carried out in an inert sal vent

Gredpsdgenti thet @tpypal? Hartes RAmgBlingompounfds figgtd %?C{]‘é%d in
V& %J]aﬁ?rﬁa dX’S@EP CTajo g NaTta tl.'%@vléj 8abé afla WWASsélﬁéédﬁﬁb the

othe solutionina l:1to
eseiutiah émt hhéd §: 1(@&Iq“aw%nhh%‘atmmﬁﬂédm[%ﬁp@POHageLWBQ

[t {
S %VY}%@ e%Hf |n'[ﬂ?cfh m%ﬂ é’og | %nr% gﬂgeelt.éﬁg*é" bsaslélacggbrﬁdmates to the
dpammepbsamwaa hg?jqndgoﬁprdlswssgd abovsi dhegPhined®i s

se .when it is adde

pFB”?ifj?Tezﬁlt% ep[s Rase W?gﬁ é% %gs%lﬁfnﬁaﬁ\:egag étiéoﬁgmhleng
t bﬂ:mmagdrl(p@ thehhs\zApiB'oeppmbﬁslad@adeﬂerl thedeaation of the
caonpoun sa S
- obw dadiSatabalimcemedind Wb Ine MipasBihnyiias be,
V\Qéwﬁs,’:\bés@rsea adld@ﬂt lth)e tmupe\m m;amss pahnidlamlcdmpound and

Lg\i\?‘\éaﬂﬁi’fg‘%esagﬁ%lx‘%ﬁ? pe Lot Bate 082 1 ety S b oas.

g&gﬁdn&rﬂ R WTROSAINE e DEwlshEasay@nentds, ot daurse,
ti1ator [(ER3)2Pd(H)(LB)][FABA] (see, E, Fand Gin

Fpgeser)t in §xeRS%er at ed by
[0078] In another embodiment of the invention, the initiator
[(ER3)2Pd(H)(LB)][FABA] (see, E, F and G in Fig. 1) is generated by
heating (or otherwise supplying energy) to the metalated palladium
species of the Formula 1b (IPd(LB)(ER3)(ER2R*)[[WCA])(see, D in Fig. 1).

R

R R R

R\l R R\ R_;\P/%/R
E R /
/ and /or \ LB—pd-,

® b [

H ® o4

R;E/ \ R / \LB R,E

LB
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heati ng (or otherw se supplying energy) to the

net al at ed pal |l adium species of the Fornmula Ib
([PA(LB) (ERs) (ER2R*)][WCA] ) (see, Din Fig. 1). RRRR
I RBI RRE\l RRP ~\ R LBand /or HR 30 LB-P H
%\ / \ RAE RE Pd LB H R3E (r) Pd LB 28 This
enbodinment is illustrated in the foll ow ng reaction
schene. and, nore specifically, for the enbodi nments

ri 0 o
oA BN BHGALP, TPenfod oo e

derivatives P P ~0 LB /m and/or Pd Cy3P LB y3P /0 \
LB Cy3P [0079] In sumrmary, enbodi nents in accordance
4185 R Y8 BRBooHRERST bR bt
Formul ae | a and | b;

[ Pd( QAc) (P(Cy) 1 [ B(C6F5) 4],
[Pd(OAC)(P(% (|V|5‘C|\|)][B(06

[ Pd( QAC) (P(i - 2) 2( Me ][B(§F5)4r\LPd
(QAc) 2( P(i - Pr) 26 (wecui%j)_a(cng 4;,@[Pd
(OAc) (P(i-Pr)3)204eCN )][B (C6F5)4l,

[ PA(02C-t - Bupd,P( Cy)8) 2( MeCN) | [ (06F5é
[ PA(02C-1 - Bu) (P(Cy) 2( CVe3) ) 2( CN)][( F5) 4],

[ &2 Q?C%Fohﬁs&léﬁé’é{bhiﬁ’é MRtiGHpAS 2

/ , —— Tt
o\ and/or pd
Cy;P LB Cy3P/ ® \LB Cy;P

[0079] In summary, embodiments in accordance with the present invention

encompass the following advantageous compounds that are represented
by Formulae la and Ib: [Pd(OAc)(P(Cy)s)2(MeCN)][B(CeFs5)4l,
[PA(OAC)(P(Cy)2(CMes))2(MeCN)IB(CeF 5],
[PA(OAC)(P(i-Pr)(CMes)z2)2(MeCN)I[B(CsF s5)al,
[Pd(OAC)(P(i-Pr)2(CMes))2(MeCN)][B(CeFs)4],
[PA(OAC)(P(i-Pr)s)2(MeCN)I[B(CsFs)4l,
[Pd(O2C-t-Bu)(P(Cy)s)2(MeCN)I[B(CeF5)4],
[Pd(O2C-t-Bu)(P(Cy)2(CMegs))2(MeCN)I[B(CsFs)4l,
[Pd(O,C-t-Bu)oP(i-Pr)2(CMes))a,

[Pd(02C -t-Bu)(P(i-Pr)s3)2(MeCN)][B(CeFs)4],

c:s-[Pd(P(l-Pr) )(*-P,C-P (i-Pr)2(C(CH3)2)(MeCN)I[B(CsF5)}, and
cis-[Pd(P(i-Pr)s)(x*-P, C-P(i-Pr)2(C(CHs)2)(NCsHs)I[B(CeFs)a.

[0080] Other advantagous compounds exemblary of Formulae la and Ib
include, [Pd(OAC)(P(Cp)s)2(MeCN)][B(CsFs)al, [PA(OAC)(P(i-
Pr)2(CMes))2(MeCN)I[B(CeFs)4l, [PA(O2C-t-Bu)(P(Cp)s)2(MeCN)B(CeFs)al,
[Pd(OgC—t—Bu2(P(i-Pr)(CMe3)2)(MeCN)][B(CsF5)4], [Pd(OzC-t-Bu)(P(i-
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[ PA(02C-t-Bu) (P(i-Pr)3)2(MeCN)][ B(C6F5) 41,
cis-[Pd(P(i-Pr)3)(ice-P,CGP(i-Pr)2(C(CH3)2)(MeCN)][B(C
6F5)4], and cis-[Pd(P(i-Pr)3)(x2-P, G P (i- Pr)2 (C
(C H3)2) (N C5H5) ] [ B(C6F5) 4 [0080] O her advant agous
conmpounds exenplary of Fornmulae |la and | b include,

[ Pd( CAc) (P(Cp) 3) 2(MeCN) ] [ B(C6F5) 4], [ Pd(OAc) (P(i -
Pr)2(CI\/bS))2(I\/bCN)][B(CBF5)4]

*“2% SEDRIBSENT %@gwdqm (ROFRAD, R
if@dg?@@tleiz)(ﬂtb B g%nb f(gddé&;’/? %P&@)kiﬂy% ‘g?éts%) 41,

@93(%%()22%’%% Fg%@ ng CIS-[Pd(P(I-Pr)3)(1< -P,C-P(i-
BH)QGC(B%BO(Z @IM@)JV&Z[BIPCQ:QQ

[00311 %egmngg%m%gg(%&@?ymfég4r]u’.|lagr]g and Ib include, but
Erfe)r?&%%@@ @(@)y(%ﬁzp 9ch8( BicendEosl Yet

ot her conpou Fornul aé l'a an
n(mmy»g)apdm& 0,ax- ezﬂetBu)]EB(CeBs)a]o[(P(Cy)s)de(K 0 O

%@&%%ﬁgﬁﬁﬁ 8%)3)%%%@%)]8?%@%%@{06%)4]
‘{"" o (- Ao I ecer e ;& @?%2%‘?{‘” 0.0-

m)]@(@ewms (@FGJzMDZ[@iﬁQ/))Lj)E

5%&31@%@5% (5o iy ﬁfz?%&&cégﬁz(ceﬁé%?il

12%(‘1(09 -d %@&QDBO@EG)]FB](CG%M [Pd(P (/-

P(C d|7) OOAC osF)4 Pd( P(i -
Pr))s)3§ (QQDO 4B([ s(y Ei)s)z{(Pd(ﬁbEC? éﬂfé ¥ z2(Kz-
Bl CaFrAl 5&’3{ lz%%%@sﬁ%%} il [(P(-Pr)a)zPd(*
D BLd; dfm B R2)4], Q(FO-BRS56E%) ) DROBIGE dls)I[B(CeFs)al, [(P(i-

e SRR | e pi 0 o
LGRS R 3 FARPR e RO 1.
Dgg@i{zﬂ%(@%ﬁ] ZPE(H@WI@AG@@G@'G)QE BRCRH)UB(CeF5)4],
ERPDRO ey M ORGP G g
aasilee SrEee ;é B%AF;E %&J@@tﬂé&pg)ﬂfmg%)g [P
BY(- N@@)H@(] [’()lxz (ﬂ%gr-] 4], [Pd(As-i-

| kgqg%%ﬁ&%&ﬁm%&%( 2(106':5) 41 [ (P(Qy-di

[Ra@@fgd)s)ﬁ@quHQHMF]SI4BKB@B)141 3)2Pd(NCMe)(
BICABIE R P M TP LRERES SlecPAfifesHRf P -
Pd(02CCH3)(P(Cy)a)2(MeCN)[B(CsFs)al, Pd(O2CCHs)(P(i-
Pr)s)2(MeCN)I[B(CeFs)al, [Pd(O2CCHs)(P(i-Pr)s)2(MeCN)][B(CeHa-3,5-
(CF3)2)al, [PA(O2CCH3)(P(Cy)3)2(MeCN)[AI(OC(CF3)2CeHaCHs)al,
[Pd(02CCH3)(P(i-Pr)3)2(MeCN)][AI(OC(CF3)2CGH4CH3)4], [Pd(O.C-t-
BU)(P(Cy)s)2(MeCN)[B(CeFs)s], [Pd(02CPh)(P(Cy)s)2(NCMe)l[B(CeFs)a],
[Pd(O.CCF3)(P(Cy)s)2(MeCN)I[B(CeF5)al,
[Pd(OAC)(P(Cy)3)2(NCsHs)I[B(CsFs)al, [(P-i-
Pr3)2Pd(02CCHs)(NCsH5)I[B(CsFs)al, [(P(Cy-
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Pr)3) 2( MeCN) ] | B( CBF5) 41,

[ Pd( C2CCH3) (P(i - Pr) 3) 2( MeCN) ] [ B( C6H3- 3, 5- ( CF3) 2) 41,
[ Pd( C2CCH3) ( P( CY) 3) 2( MeCN) ] [ Al ( OC( CF3) 2CsHACH3) 41,
[ Pd( C2CCH3) (P(i - Pr) 3) 2( MeCN) ] [ Al ( OC( CF3) 2C6HACH3) 411
[ Pd(Q2C-t- Bu)] (P(Cy)3)2(MeCN) [ B(C6F5) 41,

[ Pd( C2CPh) ( P( Cy) 3) 2( NCMe) ] [ B( C6F5) 41, [ Pd

( CRCCF3) (P( CY) 3) 2( MeCN) ] [ B( C6Fs) 41,

i { WF@%@[ g&gﬁﬁﬁ(@{)@ dCH;)(4

d\ﬂ Q‘NQW%WCM)’](@BXsW GHz) CNCsHsMez—

PRGN (RS RS OB BRI B o CoFo)il

t[(la@Sz-te(erUWBbBﬁMW@W\mmﬁmﬂpﬂ Bji} [ B( G6F5) 41,

AT R R et R E o o

biityi)) %OW&MW@@(&@ l{;&)—de(P(l-Pr)3)(K -P,C-P(i-
Cl S-
P2 ﬁ%)@qqq@&ig()qq@; LEss | (P-Pr)s) (P, C-P (-

SATAELTIMHOT Y e oot e

CH’Sz(U\"GHE’Iz) 208-MBOY2NIB(CeFY)i); cis- [Pd(P(I—Pr)a(K -P,C-P(i-

R R T VERBIEL P SR -

FM:% G (8n\—étbﬁrthfe5}|!§5¢#®4] [[BEERE) A(>-P K K2- P, C-
2 CGHlo (acet nitril §)] £%(EIB6J:B% S]/
)03 (P)@Z’:ﬂ ]:EB(Cst n C )3 (K -'P C-

C6Fs) 4l , d[Pd P 3 -
?%@%”%%&gmﬁﬁms%%ﬁd. ne) ] [B(C8FS) 4] . Pal ] adi um
‘WQ 1h8RinPHY didé YRYIVEtveShERNTH M Slyasla S r8yifthetic Routes

Routes [0082] Tn one enbodi nent of the present

[60823ntih@me @rhbogialdraaif dime hyedieind nventign bihegeaiadiitne thydside

aurBayarie Sy Ao (o Sun B AR5 BLPRSRRBRE Rl o

eh icaruadyizne lighnd ER);E ) ged (€0 (LB bV Réjrewith etihritgatein of small

3?1‘3&0&%%%;%%%% 3ng) pERS RIS Tlsle TEReten FopgyoR e
%%suﬂéob[u 0 Pd-ER3 J C~' MesC Pd~ER3 - CH2=CMeZ

H Pd~ RC CI\/ES [ 0083] One enbodi nent is the species

ﬁ (R a5 @Rrﬂ*evaesmB) bl ?EP o ]a?%%gi% {C@ESMP o

r;dﬂgal ly Pd(()%t.
Mec e CHy=CMe, “ER;

[0083] One embodiment is the species [((R)3E).Pd(02CMez)(LB)u],[WCA],
and more specifically [Pd(O2C-t-Bu)(NCCH3)(P(Cy)3)2][B(CsFs)s] and
[Pd(02C-t-Bu)(NCCH3)(P(i-Pr)s)2][B(CeF5)a).

[0084] In one embodiment of the present invention, the palladium hydride

[WCA]

CMe,y

may be generated by the decarboxylation of a carboxylate ligand
[((R)3E)aPd(Q)(LB)s]o[WCA].with elimination of small molecule (alkene or

alkane) under the thermolysis reaction conditions.

[0085] In one embodiment of the present invention, it is advantageous to

generate the palladium hydride or deuteride initiator
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[PA(O2C-t-Bu) (NCCH3) (P(i-Pr)a)2] [ B(C6F5)4l. [0084] In
one enbodi nent of the present invention, the palladi um
hydri de nay be generated by the decarboxylation of a
carboxylate ligand [((R)3E)aPd(Q (LB)b]p[WCA]rw th
elimnation of small nol ecule (al kene or al kane)

under the thernolysis reaction conditions. [0085] In
one enbodi nent of the present invention, it is

PR &BH_SB)?I“FABJQ'NF&Q vid ehePEii Héﬁ*&&%@lﬁgﬁ'dﬂ% &fong acid

euterl e I ni

diH ety OilaaWtqlﬁsgt‘g(yl ‘gé@ tep. sg@(&gefsga (IHN)'\%Q AB[g@sE\@n]d

(RS of GRUGIRGIEES T A ARISR e

tRreaened phidielanPOppriaiediayysibaseHe.g. peEsehddo generate the

s te the
EUoRR! s NSSCRGE sb Bl of et pHERTER, C oy
i nvention. CY P | ~C~CH3 +R(G8F5 4| [ HNMe Phl | B(OGF )41
P d | DN\e2Ph1l B( C6F5) 41 PACH3 [ B( C6FS) 41 g@F
b, 100867 REfed efteativel P(E) BPREEP m but |G
no P i ted to, ~ PAER3)Y,, e N 2, Pyl
Pd2(dba)3 Sel ect ed speci es Jpnel ude, but are not
limted to, Pd2(dba)3 Pd( PPh3Y4, Pd(P(o-tolyl 3)4,

Pd éP- i - Pr3)2, Pr3)3,. and Pd(PCy3) 2, The Lew s
(098¢t mf%%efgeﬁ'\&: %O)fsrﬁﬁﬁ%*ycwe PHEar@ewté"ﬁ'é%%EP
f\l\ﬂferé he= Qr 8i B 4 %Rﬁbgﬁs@él@cﬁ@d's‘ﬁ)eEférserH@ldé but

V\CASa?Lt in" some enbodiments of the invention,

tHe "soél"fn'@ﬂ t@thz(éaabsdeH%%md4 r%ct(Pﬁ@-tfdmabn Pafiptidyed. i n

t r

rFZd’IS(rPEF;l:% e%hg @H(Eg;y%m nﬁeoL%\Dﬁs tté%teoq‘%y %%nseb@ct&d from any of

rteprleydmbgses 9emezdwfqrm? proiatiiatergtarceibgd dujf ocmntaai ni ng

cation, or a cation of an alkali netal, an alkaline

earth or a transition meMCA Sgts i s as defi ned above
resent nunber the c

(oDBL T 5 SPese BT IR ok e IYER TR Tae Al e i ox

(QYeMinatieg Eﬁlbfnl é/iﬁbwyeaﬁﬁ tﬁ@bmbatr@uémbaﬂfeeprtohamators can be
el ectronic charge on the overall sal npl ex.

SeRER e Y Tiosraia IR Gl aARS £ rRATabenaa Rt H)
férpmdalnw’&?r‘bﬁh cov@sthig céftQ)tna%ﬁ aUWBtioh Wi alman alal, an

cesi um ne earth netal cations _include GOU 2

rlkaling eartheer adransiianpeeiall W isneg Aetinedabewe é‘ﬂdrﬁ and d

represent the number of times the cation complex (C) and the weakly
coordinating anion complex (WCA), respectively, are taken to balance the

electronic charge on the overall salt complex.

[0088] Alkali metal cations include Group 1 metals selected from lithium,
sodium, potassium, rubidium, and cesium. Alkaline earth metal cations
include Group 2 metals selected from beryllium, magnesium, calcium,
strontium, and barium. Transition metal cations are selected from zinc,
silver, and thallium.

[0089] The organic group cation is selected from ahmonium,
phosphonium, carbonium and silylium cations, i.e., [NH(R®*®)a]*, [N(R*®)4]",
[PH(R®)3]", [P(R®*)4]", [(R?**)sC]", and [(R*)sSi]*, where R® independently

represents a hydrocarbyl, silylhydrocarbyl, or perfluorocarbyl group, each
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strontium and barium Transition netal cations are
selected fromzinc, silver, and thallium [0089] The
organic group cation is selected from amoni um
phosphoni um carbonium and silyliumcations, i.e.,

[ NH(R30) 3] + [ N(R30) 4] + [PH(R30) 3]+ [P(R30)4]+
[(R30)3C] +, and [(R3)3Si]+, where R30 independently
represents a hydrocarbyl si |yl hydrocarbyl, or

perfl.u 24
AEhIARRLERLEY LR o828 aGet B AR Brdn 28 ing
sitmmulrer By ;&ﬂmmobiatmm ecaeant thag atheariont bendesl hydragemn

ded hyd . i
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G oo RO Wy o iahe B GRirn VT eSh ety
arufcg{ @'gn ?ﬂiﬂt@;lt Cbpar@ﬂtyll iRl orffaeonTegelic catiare. i 'ﬂnsoegemic
Sel ecte rom
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and [ Fe]' are al so us&}f ul

Lovehean et 51, Abd VBN GV RLEBT st 82014 by o
&ngtgg@émsof\{mlmm,gnhaw ng a weakly coordinating

ani on, such as described under Forrmulae II, 11l and
[0090] i m(dvladmglenuh V\A@A(ﬂitbéraarmg) 2 weakly coordmatmg anion, such

t et k t af
o"i‘sré‘%f!gﬂ %ﬁﬁq’id%r l%m%gfanquy %‘%gjw udodfeg@ eny?%‘ﬁor a@és
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ri ro .
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[0091] Yet other useful WCA salts in accordance with embodiments of the
preéent invention include, but are not limited to, lithium_
bis(trifluoromethylsulfonyl)imide, lithium
tetrakis(3,5-bis(trifluoromethyl)phenyl)borate, dimethylanilinium
tetrakis(3,5-bis(trifluoromethyl)phenyl)borate, lithium
tetrakis(2,3,4,5-tetrafluorophenyl)borate, lithium
tetrakis(pentafluorophenoxy)bora;ce, lithium
tetrakis(3,4,5,6-tetrafluorophenyl)borate, lithium
tetrakis(1,2,2-trifluoroethylenyl)borate, lithium

tetrakis(4-tri--propylsilyltetrafluorophenyl)borate,
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tetrakis(3,5-bis(trifluoronethyl)phenyl)borate,

di met hyl ani i ni um
tetrakis(3,5-bis(trifluoronethyl)phenyl)borate,
[ithium tetrakis(2,3,4,5-tetrafl uorophenyl)borat e,
[ithium tetrakis(pentafluorophenoxy)borate, |ithium
tetrakis(3,4,5, 6-tetrafluorophenyl)borate, |ithium
tetrakis(1,2,2-trifluoroethylenyl)borate,-lithium
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il /Nu( el kbs?uﬂﬁ( F@b&a}r?a]ﬁ LI[AI(OC(CF3)2CeFs)a] ..
Li [ Al (OC( CF3) 2C6H3- 3, 5- (CE3) 2
Li [ Al (OC( CF3) 2C6H2- 2, 4, 6- r]-, and
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contains at | east one norbornene noiety as shown
below. 1 34 [0093] The sinplest polycyclic nononmer of
the invention is the bicyclic nononer,
bi cycl o[ 2. 2. 1] hept - 2-ene, commonly referred to as
nor bornene. The term norbornene-type nononer i s neant
to include norbornene substi tuted norbornene(s), and
[009%](;3/ T?]léh:ﬁt'h ?ll&%\’\%ﬁ{ért&fﬂt % ifVedBBh is ?I'YéCHC clic
vat | | ong as the nononer contalns at
moreBer, dn@yclcn{ar%d)}’rmmé e, ebynPriytrefernest toasengbornene.
bst it r e clic
R s e
subshistted nerdqragne(s) aarpbamiﬁsubsﬁtumadi amhhnsmﬁﬁltuﬂeddn@l@sr)

oy BB Ra Dt s oRuPhS %, b It fotlely et o

ndnbbmne%’%kubjspmté&norﬂ?ﬁﬁeﬁ&Moxaﬁy\mﬁmsﬁIastltumralr esents a
endent

si ngl e or ubl e R31..to 4 i nde
nopbfieBe s SELE A arv L e POnSTS Bt PPORRt
hwdssombylrﬁmﬁtuefm(yﬁo@ a pendant aumttiohanslisstituéntgs)doubl e

bond, one of R31, R:gf(% one f R33, R34 | not
CopfIaing:a he1Ree Af°Mn a%)/u%% ey aplymeriza NBCRYT
ar8repidseRAl OBy Hofyd beltw: per hal ocar byl group R31 to

R34 i ndependently represent hydrocarbyl, hal ogenated
hydr ocar byl and per hal agenat ed Ryﬂrocarbyl gr oups

sel ected from hydredgk ear %gg branched C1-C10
al kyl, linear and 10 al kenyl, Iinear

and branched Ci- C14 4- 39 cycl oal kyI C4-C12

cycl oal kenyl, C6-Cl1 g ; C24 aral kyl, R31 and
R32 or R33 and R34 Ep toget her to represent
a Cl1-C10 al kyl i denyl group. epresent ati ve al kyl

wr%ergﬁ fré&r%lﬁgﬁvla Qlﬁtgbea £ %@\?Dle Wdt §d1 g&?@}j?}%hdently
repasehtd alhydt@rdrbjalmmhnctm yubshﬁaep’erm ys% an irftegygt from O
to B Boiyn i = Fone BBNATE SR B AR ArEhD R s
ndtiphydental | y], butenyl, and cycl ohexenyl

[0094] When the substituent is a hydrocarbyl group, halohydrocarbyl, or
perhalocarbyl group R®! to R* independently represent hydrocarbyt,
halogenated hydrocarbyl and perhalogenated hydrocarbyl groups selected
from hydrogen, linear and branched C4-C1o alkyl, linear énd branched, C,-
C40 alkenyl, linear and branched C¢-C.p alkynyl, C4-C42 cycloalkyl, C4-C12
cycloalkenyl, C-C+z aryl, and C7-Ca4 aralkyl, R*' and R®* or R** and R*
can be taken together to represent a C4-C4g alkylidenyl group.
Representative alkyl groups include, but are not limited to, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyi,
hexyl, heptyl, octyl, nonyl, and decyl. Representative alkenyl groups
include, but are not limited to, vinyl, allyl, butenyl, and cyclohexenyl.
Representative alkynyl groups include, but are not limited to, ethynyl,
1-propynyl, 2-propynyl, 1-butynyl, and 2-butynyl. Representative

cycloalkyl groups include, but are not limited to, cyclopentyl, cyclohexyl,
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Representati ve al kynyl groups include, but are not
limted to, ethynyl, 1-propynyl, 2-propynyl,
1-butynyl, and 2-butynyl. Representative cycl oal kyl
groups include, but are not Iimted to, cyclopentyl,
cycl ohexyl, 35 and cycl ooctyl substituents.
Representative aryl groups include, but are not
limted to, phenyl, naphthyl, and anthracenyl.
anReWch@cnylamibsﬁthmé.kﬁbpre@eotﬁdwmamll grdeps lintlude, ouicre

nc|>t fi f dgfgnyhegﬁgﬁ%émhﬁlg%n@%%%%% ){I dﬁ%@?@ﬂéﬁ\'}é \é?alkyl
gmubs(hndﬂ@de/lbutgalr@upslim[t@d)&ﬁ]behd:yanhdgﬁmmthyl

RBRERS NG P g SRS melba A By Bae .S BT Genos
greapéul in the invention are |inear.or branched and

have the fornula Cf X'2f+1 where X" is a hal ogen as
[0095}t Adyentagasuseihalohydrocadvbgtapstineidamerhalagenatgd |

oyt AR e pikps s el e

mp@mtfqm@wdme@pw br@mﬂekilmdoimq/ﬂhe fQﬁ'dUlap@N’ tfuomaﬁf@xm is
a hglo?;gq e{f %? f&f@h %BSV@@‘JQQ? FEIHPt%td' ﬁ'&ﬁ@rﬁwtéﬁ of 1 to 10.

roups o i nventi on
Usa‘nl b@rflﬂormmld swvbstuentﬁt l@dludlemerﬂum@@henﬂnd br anched

- d
O
perfuarchergt i loreslditsubist the neiigenRabstituaR34, themyeloalkys natrvly

N L S

and BHAche €O B3alky! afChRbalkPOgOUPR3 Syl gfdihiz) el BBSoalkyl
&CHZ) nSi (OR35) 3, and-(CH2) nC(O OR36, where n
gro B&pendent |y represents an integer fromo0 to 10 and

[oogaj &si%e Qﬁagxhsgkraﬁme?ﬁm@mémndémeﬂm @rr@“

anched ClBC1o a ear and branc

mdenm@anﬂylren@enaﬁdaéncah@eie@te@itmdcdﬂm%ﬂ)o% Cl12
. 35 yé sar

(E)élﬁi"q\?@( Ay \C/:gcpﬁsdr R GJgrggcgeeset rf'h ur%der the
-(aafz)nrmc(@)ora% RO AR h el GHAS EOR D - (GHAUGIDIOR™,

\/ gat fort h
wh %v@'#gghd%qy Fe?%gé{ftgtgﬁe e)ggférggfgg?lﬁgrﬁps def i ned
mdaplmdeml& represeats hpdrogendiredr and hyentize b Gertab @tkyl, The
o b B e B SRR
CelC1t byscléaikylomsr@mcayyll, aond @ﬁ@lﬂsaralkyl Representative
hydrocarbyl groups set forth under the definition of R* are the same as
those identified above under the definition of R*' to R*. As set forth
above under R®' to R%, the hydrocarbyl groups defined under R*® can be
halogenated and perhalogenated. The R* radical represents a moiety
selected from -C(CHa)s, -Si(CHs)s, -CH(R*)OCH,CHs, -CH(R*)OC(CHa)s

or the following cyclic groups:
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36 -/~/\~"\/\) H3C ~~ H3 R3] ~~ -tg 37 R3] R37 0 o
where R37 represents hydrogen or a |inear or branched
(C1-C5) al kyl group. The al kyl groups include nethyl,
ethyl, propyl, i-propyl, butyl, i- butyl, t-butyl,
pentyl, t-pentyl and neopentyl. In the above
structures, the single bond |line projecting fromthe
cyclic groups i ndi cates the position where the cyclic

group i s bonded~to the d subhsti+t Lent of
R36 radi cal | ud hyl cycl ohex

i sobor ny ‘ | - 2 orn

2- met hyl - 27 adarment yl ahydr any

t et rahydropyranoyl ,” 3% gxocycTo exanonyl meval oni c

| actonyl, 1-ethoxyethyR and 1-tRbutoxy gthyl. [0097]

The R36 radl cal can al so represent dicycl opropyl net hyl
(Dcpm, and dinethyl cycl opropyl met hyl (Drcp) gr oups
whi ch are represented by the follow ng structures:

7 Hand - i [0100] In FarmulLadV above,
and R34 togetHer wiih the ts rlng carbi‘atomsto

R31

whi ch they argq attaghed c3 pr esen bstituted or
unsubstituted C oal |’phat group c ning 4 to 30
ring carbon atons or a substituted or unsubstituted

avplered R&UR peesHnas ﬁy@@)g@ntcﬁ‘ alithdar ?g beaidh (AtOHRlg)
corrbl na‘tl onlg t hereof. The cycl oﬁb ghatl roug gan be
healsy! SHBPE?%W luge “\%‘@H ¥ PIRRA PreRY! 961'4'&
ngtyP tQﬁﬂ.‘yICQéﬁt?l ﬁpeﬂmgﬁﬁﬁ%ﬁéﬁﬁﬁl Ofh e above structures, the
mul tiunsat urati on, t h nonounsat urated cyclic groups

b&NA P €.BR HtnOVIR B8 Bl QoS indieates Heg position
COREA thetl/ B BASHPRIANHIAB tRE aBld SussdRRI:! lEtx'aﬁﬂ)les of R*

“wherein the substituents are independently selected

f Fastieaty inchisien-methnat-cyplehsrdnisrearmgl 2omediiyA-isobornyl,
2-methyl-2-adamantyl, tetrahydrofuranyl, tetrahydropyranoyl,

3-oxocyclohexanonyl, mevalonic lactonyl, 1-ethoxyethyl, and 1-t-butoxy
ethyl.

[0097] The R radical can also represent dicyclopropylmethy! (Dcpm), and
dimethylcyclopropyimethyl (Dmcp) groups which are represented by the
following structures:

—C—H | and ——(IZ—CH3
CHs

[0100] In Formula IV above, R®*' and R* together with the two ring carbon
atoms to which they are attached can represent a substituted or
unsubstituted cycloaliphatic group containing 4 to 30 ring carbon atoms or
a substituted or unsubstituted aryl group containing 6 to 18 ring carbon
atoms or cembinations thereof. The cycloaliphatic group can be
monocyclic or polycyclic. When unsaturated the cyclic group can contain
monounsaturation or multiunsaturation, with monounsaturated cyclic
groups being found useful. When substituted, the rings contain
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I i near and branched C1-C5 hal oal kyl, Iinear and
branched Cl1-C5 al koxy, hal ogen, or conbi nations

t hereof. The radicals R31 and R34 can be taken
together to formthe dival ent bridging group,
-C(O-G(OC, which when taken together with the two
ring carbon atons to which they are attached forma

DG P R RO i Rityay WECEI Bis sy TR AR ogen.
Ir’r&ép@aaentw sBRateAMEM\RR6HEH lincar @h8 brhkyhed SR Cak¢]8

A representative structure i s shown in ow. O

h@@wd RIaDChRErer-trs N3loaikylninegs andryanehed Cg-Cs SN,
hERIQEME bt %@ﬁw‘bﬂfﬁti@f‘ns MR&RIser $h6%91%1alsT#a@ a Ré‘y@é@obqékéh

nononer s of he i nvention can nerize
tcmth@r onfogn thﬁ dijpdent bxmtgamgaggﬁt% §ﬁ%%ﬁi~(<at0~t w@lch when
e%f ﬁgmr%nﬂth% tmeﬁ%n%tehﬁ' tblvart.eﬁ théy afdiatdadied
action nedluntcontalnlng | east one

fcp"m fpatarycée ngnmyheree Bsreprseanis anyowosy @femad] tagigioup
IRCITES e P rodlh i Anbfy 8Agroncned

Qar®iordlkylaand CafCislaeyli nfy eepriesaniativadtiagture is ﬁboweaot i on
bdE I um containing the desired nononer or m xture of
nmononers and allowed to polynerize at the appropriate
proinitiator activation tenpepature (i.e., the
tenperature at whic he Qrou itiator beglns to
initiate the pol ymerh? m uf nmonpgger). If | atency
is desired, the te ”i b of®the reaction medium
nmust be kept bel owthe a€fli vai on tenperature of the
particular proinitiator énmpl oyed. Exenpl ary
activation tenperatures can range from about anbient
whesennt ésrpeirdegerfrom Gibwét 250 C. I n anot her enbodi nent
the activation tenperature ranges fron1about 40 to
about 180 C. | n Rel fo he activation
nperature ranges from about 60, to about 130 C

: and
(0101} 5 78IRSV YGIAHRIN BRBBEISEAL tnEVaRtoR &8 5 polymeiZed

i SBRALALIHNE mdss. 10@afalytdemelinDstthaairgfatiied sihglet he
art can readily determ ne the ideal 38 activation

coBRaaeat afcémtlé%én@?sge%%é@ trrcting RefitMtegnipining at least
RPN &Y AEfin ﬁ%ﬁ%}g LE%e'n‘\;?lS@ pd 6y IBAENE monomers are

reactivity, and the nononer
set forth but not Ilmlted to the monomers ldentlfled supra under formula V.

The proinitiator of the invention is added to the reaction medium
containing the desired monomer or mixture of monomers and allowed to
polymerize at the appropriate proinitiator activation temperature (i.e., the
temperature at which the proinitiator begins to initiate the polymerization
of monomer). If latency is desired, the temperature of the reaction
medium must be kept below the activation temperature of the particular
proinitiator employed. Exemplary activation temperatures can range from
about ambient room temperature to about 250 °C. in another embodiment
the activation temperature ranges from about 40 to about 180 °C. Ina
further embodiment the activation temperature ranges from about 60 to
about 130 °C, and in a still further embodiment the activation temperature

is 100 °C. One of ordinary skill in the art can readily determine the ideal
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proinitiator concentration enployed in the

pol yneri zation reaction w thout wundue
experinmentation. [0102] The | atency and/or storage
stability of the proinitiator/nononer conposition can
be extended by reducing the tenperature of the
conposition to bel ow anbi ent room tenperature.
Typically such tenperatures range from about -150 C

tn@QﬁHﬁ tértiﬁéra@mleqw SHiPlo§ Hasta¥n thtee;;mﬂéatam bﬁbu(nltlathr,

I n one enbodi nent of th

|Wﬂumuml@)@énﬁ]eamnﬁm%ﬁ%?dtv&y’ proithe mWerrtSt i 0s
fﬂgo |tiaé§89§r8@nt%lohaé4hﬁﬁyé‘ﬂrﬁme SEphRYSEtib R PeL:tiohowithout

1 to about " 50:1. In another enbodi nent,
ttgeiummmmerﬁatlm oiniti at or ratio enpl oyed range from
out _100, 000: 1 tQ about
o Wioaheretenckangsimaras g i pins e B manss e
: rcﬁﬂﬁ&os%r@ﬁéﬁb@@xt&%&ﬁ@y iedtﬁ:l@d)thﬁ teﬁﬂ@eriaturami the yet

anot her enmbodi ment the r 0is H
BT0Rqs oo s B BV aE DIREY e 1SRV T9isaNg St

thFr] tu@'@é’%é)ﬁomt&ﬁ)@oi 40 PQ te@ibdut Rfst bW ambidit room
sufficient pressure to maintain the

st@rr}p@mt;:re](léméabpwﬁéw bhase. The reactions are

era

t0B4ft odB b erBREBTEN Btng M ghub bRy ARBoTiS | 2
afroirigatonveids @..., hbeomet:paitadiumonetal) emplayed rwegngtOm
T o o R et

byroligatef ratidiempldeidniaate drone Bbouat 0g0apht {cGREutudony. In

| b t and
P R b e S

5fJ=§mF’éHHbt 5080809 14 HBoRebo@at hwe in pdean&abeemodnment the
Col utms:  Phenomenex Phenogel Li near Colum (2) and a

Plﬁélﬁdgé\lboﬂt)@5&0@ﬂ um (all colums are 10 mcron

|
of e 53R S5 pSC AR R ) BHGeLYR Iy gorspe on
tih%n bcnmhg/pernb@f flensolstainstaplbyecdase gemf&cuanenrassure t ng
a romat | cs

etaRanE soparvep e e eReRe e raetlr ard FRrGRENG?

t B&rrieal oliTRIndeRThditatinodpheiré edcihys Miirageay oaargorol ef in
chain transfer agent such as is disclosed in U S

[0PASENtIn BoerempBr 861bpadmentef therinyerdian, sz pelyvarerafermed
| R&ve B g&ﬁ#a%%aﬁb%&%culgf We?d}ﬁe(Mw) of from about 150,000 to

about 1,000,000. The molecular weights being measured by use of a gel
permeation chromatograph (GPC) using polynorbornene standards (a
modification of ASTM D3536-91). Instrument: Alcot 708 Autosampler;
Waters 515 Pump; Waters 410 Refractive Index Detector. Columns:
Phenomenex Phenogel Linear Column (2) and a Phenogel 10® A Column
(all columns are 10 micron packed capillary columns). Samples are run in
monochlorobenzene. The absolute molecular weight of the
polynorbornene standards was generated utilizing a Chromatics CMX 100

low angle laser light scattering instrument.

[0106] If desired, the molecular weight of the polymer can be controlled by

mixing an a-olefin chain transfer agent such as is disclosed in U.S. Patent
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In one enbodi nent of the invention useful a-olefin
chain transfer agents are selected from ethyl ene,
propyl ene, 1-butene, 1-hexene, 1l-octene, 1- decene,
4-met hyl -1 - pentene, cycl opentene, and cycl ohexene.
Sol ution Process [0107] In a solution process, the
pol ymeri zation reaction can be carried out by adding
a desired single conmponent proinitiator to a solution

of, [AaTa] f| 0

0 é\log g,@’éﬁgg,e@ pertiRER Bdrsor d&P ’1%%‘&%@5 Ru%?é)ﬂenr&lsretfé)rence
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50 wei rcen and i n anot her enbo

Bt s BGa b oM OnYIo36. Rethyne, driuBe. TEarne ok odleng: d-

C RBEAE M -nRstRYIM lpleptete, icicliageeene| and ReclBRBREMRS.

solution, the reaction nediumis agitated (e.qg.,

stirred) to ensure thsddetivhFrecasygi ng of

proinitiator and nononmer conponents. [0108] Exenplary
[&ld 7 entrsa fsorutionaorpoegsréh?e palyimmvizagiaotreactiameanide capigd out

ar, I I S

bghaog@ji% ¢ anrgg shrgg(le o ﬁeﬁp gro%/lﬁgﬁ? tg %E%eooﬁgdxnaﬁpé

ha:b/olgelwmedoamtnan er snkt\ueea: of moohmass talbe tplomrmrmdu*anle one
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1{@ Iabouiom opdgrd, pereertthiand dpanpihee enmadhhenbﬂnumaa‘rmut 20 to

2-chl but 1-chl
B DGR ercaft, Kl e Tl coReRRRnt hoihliats g added
xycb mvamommarmlutam 3ioé eeFadmealrmydh??mhag{nﬂawd)Emgz &fifred) to
| C oronen ne, I €0 al ocar bon
o Bt eeRIBIA 1089 o Bragh alqyatd PPaREeE PgRosR e
Yy ﬂﬁ§ém@ggrgr§%wem A0 POl RnRRL U [ ERIdeBut are

rea 'S genera carrie
sunlo$tlmnted 4o, alksrecaddafychai@inessuiverits susbm pméese hexane,

h 0 n resent

" WBHEe. BRI BB SR ol BRI AR AR
bcdlcmbmmmtiam@ ¢Hieroforea atairioon tmldachmrld‘e |ethylshldﬂd;e red
tqp |ss | ve tﬂzd i Ni ato;i iﬂ sol vent before
it's Qb%‘i?""s 6t YHe a”%or\?é“ EPHPE e an be
ermd;mamﬁmm?ﬁd)el chlel&mutam rmdirwllumttmane,duce t he

Vi ScQsi t he pol yne e term nati

Rt S arsoulbreBhd e Beplorshariates Sin Al tbyArs such
USe bmdeng! RABARS, tollictie, tahﬁsorwlrfy lend) cansobsmasidIany
of the invention_ the 40 anount sol vent that can be

prediefierebenzeasy Ea%qn o’ %ﬂalpembpanmi)semr 8¢l mixtures thereof.

Mass Process

[0109] The term mass polymerization refers to a polymerization reaction
which is generally carried out in the substantial absence of a solvent. In
some cases, however, a small proportion of solvent can be present in the
reaction medium. Small amounts of solvent can be conveyed to the
reaction medium if it is desired to pre-dissolve the proinitiator in solvent
before its addition to the monomer. Solvents also can be employed in the
reaction medium to reduce the viscosity of the polymer at the termination
of the polymerization reaction to facilitate the subsequent use and

processing of the polymer. In one embodiment of the invention, the
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about 0 to about 20 percent weight percent. In another
enbodi nent, from about O to about 10 wei ght percent,
and in still another enbodinent from about O to about
| weight percent, based on the weight of the
nmononer (s) present in the reaction m xture. Exenplary
solvents include, but are not limted to, al kane and
cycloalkane sol vents such as pentane, hexane,

%Lo%?bf ?lgﬁﬁ%‘rﬂgﬁ,gSﬁg%gre% 39% @“eeadct%h Q@iuf‘rﬂa\f\%@ssﬁom

oro orm- car
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aromat | C ol vent s ene t0|
A Prerr e e on R B ExSaRGL s TeE e e
hauosry mﬂlrﬁlc&d/ﬁﬁta&as\@@hdaéyo%amé %olizéﬁts At as pentane,
m xt ure t her eof . 0110 The, sin

e conponent
ph@?‘ﬁn?’ P&@nf? RSt geyhe! ﬁggﬂﬁfsdiaﬂ%n%sowmst%h as
pammdﬂrv@m Idmbrbﬁarﬁhd@adadnqetrbem@ﬁabr SthylBRNSHERY, ofr
m xture of he reaction conponents ar e

m1x%§‘°§}9ﬂ°ﬁfé‘§f‘@d1tQOd‘Ph'é’m%B?“%aT'FB‘r‘P"?@ﬁ‘BéP%t ure of the

PROt b AS NS TPE My RButdMd, SLERbiokeltahe,t he  mononmer
mxture i s pre-heated to the activation tenperature of

t Aechlipioo?-mathWperradied aPA -ghiBranentanss @ramass selyenfresuch
Pig- Hé%?&ﬁé’ ARERTR pBﬂJ%he m‘%ltylﬁﬁé%’&m&&b%hheﬂe rgaption is

then a roceed etion t he
i wrdichlprohsingaee] akd halecaepd $cziv\entﬁ ﬁécb(ﬁlsﬁfépnpﬂdgu@ﬂd
ot pedinfa5 be post cured, if desired, to drive off
any remal ning -solvent or un- reacted nononer. [0111]

[(MHDEOluThé\fsg*l@:@hl?mgohértwm@nﬁnéWr IHWOYd@‘Iiocl:d w?:a I@mbl:{]dlmbnts
ell eve a 0Ss ra e rom.t he
s PLHFBIEREN IV RESE Sraded dorBrislied mariet o Mokl of

C HBIRINSeraN THe redcliBS SoMpRBERE ér’een&ee@nﬁrhea&ed to the
essentlally the diluent for the catz%]y ste

(¥lion s pesawm SEe POINIROBEIAIOYRS. Abratyely, the

D'n%:ﬁﬁ’hbr‘ Rixt@aGs %deih@xﬁémtovmbcdanogmrefe% ;S’é}aﬂfrerﬂ?"il@é'er
to polymer is slowed or halted due to | oss of

morRinitieforandithe rrebdiatenaddas ntheguediaied sANOMEE) o he
2 pBR)fdPRiBn FBAEHdh fehbh bl 0 ot tNoriababY St

systen1conponents an ynqonvertp nononmer becone .
s égtleyingethie initial golymerizatien raassionpths: p@uimen greduct obtained

elaN HeSehet SURK, H dE2d, REHRAS BF drlYSFeRRihg '9bivEht or un-

reacted monomer.

[0111] Without wishing to be bound by theory of invention it is believed that
post curing is desirable from the standpoint of maximizing monomer to
polymer conversion. In a mass process the monomer is essentially the
diluent for the catalyst system components. As monomer is converted to
polymer a plateau is reached beyond which conversion of monomer to
polymer is slowed or halted due to loss of mobility as the reaction medium
becomes converted to a polymeric matrix (vitrification) and the catalyst
system components and unconverted monomer become segregated. ltis
believed that post curing at elevated temperatures increases the mobility
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of the reactants in the matrix allowng for the
further conversion of nononer to polyner. [0112] In
enbodi ments of the present invention that enploy post
curing, such post curing cycle is conducted for 1 to
2 hours over a tenperature range of from about 100 to
about 300 C. In another enbodinent from about 125 to
about 200 C, and in still another enbodi ment from

abptHe rektthrit wﬁf?@%aﬂ‘ﬁ@al%wﬂb%ﬁ#feefuﬁﬁél' BoSddtsioR Gt a

constant tenperature or the tenperature can be ranped
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nent s nt ageous [Clel[]WCA] d) are
[oﬂaepd frosorh@@midelimehts offthdipetdyit intdreion? itSs advantageous

trak t af | b t di. net h |
R PRI, BEAxGrTa o) S BiReRbl BeHREEne AT R HhPHeH i
t pbry@kérﬁa%oﬁ-nblbﬁfﬁ fiakk ket beﬁdﬁbhb) T @8 gropriate molar

H O_Etzg tetrakis( ent f | uor ophen gbora ?
tjoyQ gLEQ{\ %PHWF)S awe%dy coordination anion salt to palladium

bbﬁilhmlatdrl{%Om@}ePMbM§Pawsmt£anqé at thd eiflgaldf1d. naé 400

sodium tetrakis
(19131 eenivAent1oT SABRSTBesiseNts @nddn the range of 0.5 to 50

t Hcﬁéb’écﬁ’&l9§lgh%ﬁm‘th§tréﬁ#é of @%H@fﬂqagr%nwéa@%@émer

and trityl tetrakis(pen | uor ophen bor at e.

Expzdirsentsp 1Adamagequsi We Aalte i la} aregfeuadited
dﬁw%%dié)ﬁfhﬂﬂﬁ éth étheggsﬁ’%ramé@eﬁfa%'o? M JHSF‘a%Ef

certaln COHD Sit ons sent | nventi
détna?eﬂhevtﬁrﬁ'nétpartatralca(m@ﬂuqxopmmyl)b@lrata/\ndtrheith\ytamlmum

SR fa:p BB DB e Py B tkte. HROEREL S P Ce B

pteﬁsaéms (penfadiuordghesiyh)abrate, fetnapisfesnathy- aamd are not

t ﬁg?{]ﬁ@gﬁ%rﬁg y gl"\%ne%et%taﬂg{a\f\ﬂoi%]allu%lrtwattehgo iRPe of
tetrakis(3,5-bis (trifluoromethyl)phenyl)borate, trialkyl and
triarylphosphonium tetrakis(pentafluorophenyl)borate, and trityl

tetrakis(pentafluorophenyl)borate.

EXAMPLES

[0114] The following examples are detailed descriptions of methods of
preparation and use of certain compositions of the present invention. The
detailed preparation descriptions fall within the scope of, and serve to
exemplify, the more generally described methods set forth above. The
examples are presented for illustrative purposes only, and are not

intended to restrict or otherwise limit the scope of the invention.
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42 Exanpl es 1-10: Preparation of Pall adi um Conpl ex
Precursors Exanple 1 Preparation of

Pd(QAc) 2(P(i-Pr)3)2 [0115] In a N2 filled flask

equi pped with an addition funnel, a CH2ClI2 solution
(20 m) of P(i-Pr)3 (8.51 nL, 44.6 nmol) was added
dropwise to a -78 Cstirring reddi sh brown suspensi on
of Pd(OAc)2 (5.00 g, 22.3 mmol) in CH2C 2 (30 ).

The S@Qﬁg@éé’q 1Y Wéﬁ"érbﬁoﬁ'o?@raﬂgdiﬁn ToMfpleR\Preé@@ars

sol ution Ich was allowed to warmto room
tenperature, stirred for Exgmpleaurs and then filtered

through a 0.45 ppydddra@én oﬁpa(mnt:yzai li-W)g}}f t he
filtrate to approximately 10 fol |l onwe )é addj t
[0%15]hestn @2 (ﬂﬂed sk esfﬂrp@ree é/ﬂ‘fh/@n IBGRUB) fjua‘g‘ gﬁ

f f t
R AL Ty jﬁ%&g’?@'“*"a

NMES °C istirrTmpiedzljsh Brown qq;ﬁﬂ)engmq of 599 g( 2 %q\mol)
FONGE 10 B g Sy
[€31a63n Which vae allewkd towsdmbietoem taraRradde: pied fRriwo

Ao BREs Pl gHeRE g0 ZUS B éﬁ%@%‘fﬂﬂ%b&? ine

smtratmtosapproahnatésj (0] thf@Ha‘dddthYO@ﬂdltmmlé hm%@g@&)

d%ﬂm%iﬁwﬁoéﬁg\)%@éq e(fé3 ﬂlt% I(lﬁ(aqw @agﬂréd Mh%exanes

S(t'a X Bimpg) ané naasnmnaamarYlbhim&eérgsés%%)leerﬁte:s H NMR

B P 0008 7 A, P, o).

s%]_pp[enmgm ORsClg): Bave@)t o warm to room tenperature,
stirred for an additional two hours and then dil uted

with hexanes (20 niL). ThExympled® solids were then

filtered off in ePrepamarinest PafOAc)(O(CeRR (5 x 10 ml)
and dried in vacuo. A second crop was isolated by

[OQQG] i g 4 tveo-hietk radrel bottdm fi@saredjuippadwithgn agditiomfunnel,

o Tofiikh dioan syRpRNHEY B boIBREI0 oy gBld piiufR Sridh

1@5;364m@7)~aslseﬁ90 (SlF am-7d.8¢1, T&')addﬂtno%ﬂfu@hel was ch8tgedGyith a
Cgmpgz) Soldtan é»)L) %3 80CH 5 (191127 4 Shmon) Wihibth Ridsthen

added dropwise to the stirring suspension over the course of 15 minutes
resulting in a gradual change from reddish brown to yellow. After 1 hour
of stirring at —78°C the suspension was allowed to warm to room
temperature, stirred for an additional two hours and then diluted with
hexanes (20 mL). The yellow solids were then filtered off in air, washed
with pentane (5 x 10 mL) and dried in vacuo. A second crop was isolated
by cooling the filtrate to 0 °C and filtering, washing and drying as
previously described. Yield 15.42 g (88 %). NMR data: TH NMR (8,
CD,Cl,): 1.18 - 1.32 (br m, 18H, Cy), 1.69 (br m, 18H, Cy), 1.80 (br m,
18H, Cy) 1.84 (s, 6H, CHs), 2.00 (br d, 12H, Cy). ¥1P NMR (8, CDzlelz):
21.2 (s).
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Exanpl e 3 Preparation of trans-Pd(Q2C-t-Bu)2(P(Cy)a)?2
[0117] Pd(XRCt-Bu)2 (1.3088 g, 4.2404 nmol) was

di spersed in CH2C12 (10 nL) in a 100 nL Schl enk
flask, the contents of the flask was cooled to -78 C
and stirred. To the above solution was sl owy added
the CH2A 2 (15 nL) solution of P(Cy)3 (2.6749 g,
9.5382 nmml) via a syringe, stirred for an hour at
-78 C and at room tenper glnsyie® 2 hours. Hexane (20

m-) was addeﬁjrieégrattﬂ% g‘btpé/ Pa 2td 9Buﬁlxgdéf)9§t0 give

thetltle corrp X as a The
r ed un?ér égL $Q%W4Em¥%§ didfergbd)in O‘Hbd:lz

pressure Sol vent was renoved from

td’i@ thi) trr am@o robo s;qhmkaﬂasdsr thegeorigniscoiip dlasiiaias srefed to
CLESR MG sl T hRSHRNR BoHIGH fas Sl dtidels BB s,

ut on Was evaporated insidé a fune
t@s vaeolmma ob P (Chil (2i6748 @cﬁwﬁﬁé& nirsal vigyR. symaga; stlrred

eld = 2. 2.3 |
Sk oAl A el b i ot
oﬁqLW(a(h%r)dé(dﬂ(oGp)e@bbv[a%a&]on mixiuietof give dle titlalompdex as a
IS
Rl PaLee 3 158 el Wea MEPAr hashés Wl netintiotp b
?ﬁ@aggh gsgggge%m)o%dmeaairelmaeemmag remo@et2 Godn {helitrate
. r se 10 .
o’iPeG'V?i?é‘ aonRe sl MiCh g ther Ay %g%ﬁ% Pl ppixture
a | Egm\géi tégmm %&fﬁtn’qg @&mn@m weel é\maoraﬂ@e lssisipe:nmmm hoad to
warmito roo
agivadapte ontae titlergaipplex g?&% 2? 369{' t%@l ”%%‘;é)’?m‘")
Z??%E ARQLIL eesh by f@\d@J;eHgRD4PDzﬁ°dh@(6®6a H(9. ¥4 -)

ded yell ow solids which were filtered off in air,
washed with hexanes (5 XgEifmple4and dried in vacuo. A

second crop was ||s,@|pgpﬁ;b,{oafp@(@)i¢)g(g>(cb)g)zfl Itrate to
OC and filtering, washing, and drying as set forth in

[oﬁwgﬂ ® §N2Yue§1d|1aélég§ r&d diSh WowmRspatsion bHPItslMRA@ﬁ (2.00g,

np- %mmot}pg)CzH@lgk%gmLépqascg%)to stcgagg?BLCl \élgth(ebi:a ukfa

1 (~
?ztﬁgp(al%sHl] 7983 ‘mrrlol??n (0,2 C?z | QgDngECI})g/)as a8ded drog .vile to the

Eﬁawmgélsppnémr%\tqrdhe GPUP@(QBZM%GP(?%%QWS b gradual
change from orange brown to yellow. The suspension was allowed to
warm to room temperature and stirred for an additional 1 hour.
Concentration of the solvent (~ 5 mL) followed by addition of hexanes
(~15 mL) afforded yellow solids which were filtered off in air, washed with
hexanes (5 x 10 mL) and dried in vacuo. A second crop was isolated by
cooling the filtrate to 0°C and filtering, washing, and drying as set forth in
Example 3. Yield 4.88 g (85%). NMR déta: "H NMR (9, CD,Cly): 1.52 -
1.56 (br m, 12H, Cpa), 1.67 - 1.72 (br m, 12H, Cps), 1.74 (s, 6H, CHs),
1.85 - 1.89 (br m, 12H, Cps), 1.96 - 1.99 (br d, 6H, Cps), 2.03 - 2.09 (br m,
12H, Cps). ¥'P NMR (8, CD2Cly): 22.4 (s).

44



[0119] Pd(ORCCF3)2 (1.5924 g, 4.790 mvl) was
di spersed in CH2Cl12 (10 m-) in a 100 nL Schl enk
flask, the contents of the flask was cooled to -78 C
and stirred. To the above solution was sl owy added
the CH2ClI 2 (16 nlL) solution of P(Cy)3 (2.8592 ¢,
10.1954 mmol ) via a syringe, the contents of the
flask was stirred for an hour at -78 C and at room
tenperature for 2 hours. g%% £20 nl-) was added to
g

th b t l'id.
The coli d was 11 CEPEOTEERABerRRETE" 10 ")

Fbrd

O PRI EF s (PESPE D, P AR B UiteTeq I il
f irhkyiatae19® ngi S@hlank drakgbe coptends wﬁmﬂ]ﬂaﬁi@W@ﬁ@ﬁoled to -78
d I
v e fllitd T Aoy SollfpH AL GodR) adluBCryl (16
t |mL)9$cdomrp1 ekP (@89 (2.8G92 gTd0195¢ remsb[):wa aswrgwg(eBtlm1

ol 79 I f
CRnkans B ins RS SRR A noft 6780 and at rqom
53eRperadture 2dr,2 hdursal Hexar@ BX. iBdl.) wids7adaied tE)d:bmalbevé
Pr e ti f. Pd( Q2CPh) 2( PCy.3 012 P
S S TLD oo RV AT Wi i
][ﬂlhéxl?hé (80 hﬂglaﬁd &idd enderf dedaked bI‘EEssﬂ:loaﬂtceﬁ.trslsbfthé hidle
SRR (8 1 SRIPri s SrTvee R it Fite 16 S SR Prnoe
OfsoETGQtr‘r)Ié?h ]gvlastZﬁéﬂ fdl&soﬁ/eﬂﬁﬂ mc:mb)\d Whé réssying sglation has
contents of e flask was stirre our
sy PREedinsin A i hed 15 blemere SrBeBR I (A0
E} I ﬁ@tamétqu wg (B2 GREhol)Q 67%. /ERmBntaNghalgsis unae@ti

hexane that furnished the title c

AOR Cyat £ GvP TSB! B 1508 tih Ao dHil {1 0165 SombiTedt

wegidieceves gd firoggthe filtrate by the follow ng
met hod. The nother 1iquor was all owed to evaporate

slowy inside a fume hoodgdripi@ewhi ch time, the title

conpl ex deposi t edpy M gy\pw%@ph pE{,)y) . Total
y| eld = 60% (1.152 eg?r ){é e?reg?al anal ysi s

pd(‘&\ Fis: (@ﬁg P%ﬁ ?2?3“'“?” o o s
C olutlion o u
(38Lyp 10 herk figs oih@é%?é‘t%’ﬁé fﬁﬂ)e Hagk wesserledi9g 78
nt°)c w s d TR WhS9e 5B RIhHUSRE BIBWANa 88 e PEHLBELB I, (7 ML)

solutlon of P(Cy); (1.2814 g, 4.569 mmol) via a syringe, the contents of
the flask was stirred for an hour at -78°C and then at room temp for 2
hours. The volume of the reaction mixture was reduced to ca 7.0 mL and
diluted with hexane (18 mL) that furnished the title complex as a yellow
solid (602 mg). More of the title complex was recovered from the filtrate
by the following methad. The mother liquor was allowed to evaporate
slowly inside a fume hood during which time, the title complex deposited
as yellow powder (550 mg). Total yield = 60% (1.152 g, 1.266 mmol).
Elemental analysis Calcd for CsoH7604P2Pd: C 66.03; H 8.42%.
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g, 77.3 mol) in CH3CN (400 nmL) chilled to -78 C
After 10 m nutes, the <cryo-bath was renoved and the
reddi sh brown m xture was warned to RT wth stirring.
The solution turned orange and a yellow precipitate
formed. After stirring for 15h, the solvent was
renmoved by rotary evaporation at 25 C and the
resulting oil was taken up in Et20 (130 ml) and solids

\_/Iyﬁre Ipreci pitat Sd by addéti nleo,f pentane (300 ni).
e solvent was dec t lids isolated
by fibl tration. A se%‘?@%?%ﬁegl&%ic?g(IPQS/ZIt?%u?Ze
e, S e ' h [
G SRR Ry FE e by s AT o) G doftl Plnée
aiGHAINY G yk) Waw adsiedi diopEBedo g, surpeBsionsifP.d(Sdghpl1d .3

8 OA P(isP . 22} o i

¢ oadi SRR DG el 578 7 aftet S0 pihgS, the
4 .ofyo-bath C»I)/aé; rezrg]:% and ﬂ*lﬂe reidishetsropmt mixturetwas warmed teRT
as , t :

5ub B3 TS0 PP s b Rl prd doBicorme.
C@ﬁgﬁﬂsﬁrm‘\gﬂ’v P orttlila,]c mewos\aargwaﬁ,&gmmdéw noémylevapgrationaat 25
graadual . change fromre , : ’

R e ol s BkEh YRR S (L PR so ¥ vgre
ary(ijle&biééteacug midwmlfr‘l peaitand (300 FiLMeThmsolsmmma?sadecaMied
reduce ryness | eavi ng. a.ye ) id, Yield 2.2
(VA ?n%ﬁﬁnﬁ_ "Bsgsqiﬁt&g(%@jri?%(-i } g’v‘?‘igo(‘léﬁ/@é’)}gg [ 0123] )

| p dﬁ@{(PUygdad)h 35k ba isadeidsty bsainvg thespethsi lquasfto -

Pd( c% (1.00

, 4.45 L), .1 2 (15 ni
a0 1 farsovor Nl ST TEDIA S BRG R pE ALRRBIE B0
PtBuaRs8.6(d - 7753 gm,(a?_go nol ) was added (also at 0 C
dropwi se via cannula over the course of 15 m nutes

resulting in a gradual chBr@gapldd om reddi sh brown to

orange. The suspensimiiOss,(R{i{FayfeMesR),warmto room
tenperature and stir for two hours at which tine the

[s?tzat id_wrm avbﬂizsfille(ddltfs?!rﬁ reaidi(sh browapgrspehsiah elf PdgOAL), (1.00 g,
af f ordi ng,.so w sol ids., The. addt,
ok A5 It herCE2RyEorre St T AL "B T RRHAR 25
1; I Mg‘g@dﬁé@oprBu\z(mﬁg.egggi&% henahess @@ ded Jalsh)ataiid °C)
ried i n vacuo. Yie . 9% .. .
PRSP W5 BB et HE paftee B d8irinthe TS T{gS P8 ofdual
| SéHalglertebrh REd IR BIAWN & ehnget The alsparsiabaue allowed to
warm to room temperature and stir for one hour at which time the solution

was reduced to dryness leaving a yellow solid. Yield 2.2 g (82 %).

Example 9
Pd(OAc)(P(i-Pr)z(CMes))2

[0123] In a Na-filled flask a reddish brown suspension of Pd(OAc)2 (1.00 g,
4.45 mmol) in CH2Cl, (15 mL) was set to stir at 0 °C as a CH,Cl> (10 mL)
solution of P'BU'Pr, (1.55 g, 8.90 mmol) was added (also at 0 °C) dropwise
via cannula over the course of 15 minutes resulting in a gradual change
from reddish brown to orange. The suspension was allowed to warm to
room temperature and stir for two hours at which time the solution was
concentrated to approximately 5 mL affording some yellow solids. The
addition of petroleum ether (5 mL) afforded more solids which were filtered
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Exanpl e 10 Reaction of Pd(OAc)2 wth

Tricycl opropyl phosphine (P(c-Pr)3) and Li FABA [0124]
In a N2-filled flask a reddi sh brown suspensi on of
Pd(QAc)2 (0.50 g, 2.23 mmol) in CH2Cl12 (15 nlL) was
set to stir at -35 C as a CH2C12 (5 nL) solution of
PcPr3 (0.69 g, 2.23 mml) was added (also at -35 C)
dropwi se over the course of 5 mnutes requrﬁl@? in a

cSifolVaghamh ydintimnPE ddirshmip eoarines iBrasye:

S '('@:P%?‘ ISA @Bca\ﬁﬁc@d Wﬁ?%oﬁ&e%&'@obﬁné i@ TREL $% o @nd
and for one hour at which time the solution was

flii’rql%tﬂlﬂjthetm%'ﬂﬁﬁteﬂ matesialy a$ F6PYDN filter and the
filtrate reduced approximately 2-3 nL affording
yel l ow sol i ds. The addi t i &famPleptk r ol eum et her

af Reaction offfdOAs); with Wﬁﬁ%ﬁ'%‘?@ylph%l@?'ée (BferP r)v)éme‘d}:ABA

A 5 BB o e ottt AR B 50 o

Pal 2 aginken i HOCS i( 68 HL)Q@HEO@MG%W m Lb@uc dsE’a M%t(s mL)
Exanpl e 1[1%'3 Pd (Péf'CYEF%}[Z F{J)
[ sebspnvdfiesds © 'ﬁm%hwaﬁ AR8PH Se o oPBs dsepwise

me}/epfhe EJU%%) g'ﬂﬁﬁ@@%@aﬁuﬁl Wé@@lor(éwagéé febm leé’c?lgﬁ

was sl o ,e to the net hyl ene Ch orid
s@rwm dm or@wentl %ecﬁusmwm)\@(ﬂlw tp warm Epcgn
-t%agrm anoam rsﬁ bhé ﬁ@u?é} wem ttrﬁérw abiufién Tvass f%red

hours. During the course o above reaction the

cdhreugbfa @ ¥ W@J@fioorfllﬁer )@ﬂdrtbe flﬁéajaﬁédw@éipannrawg@tely 2-3
\%
‘ﬁ‘\ agffbfomg&m E&n&se%%'é?ﬂnﬁH%&HSélrM@&rﬁoétﬁﬁogﬁq L)

pressure to give a past
a@d‘eddeﬂ wiohgy Bolétshehich (weere Jdtened off hwashedswith ggtiofeunnether

;I?Hnaér !5‘33 %f s‘ﬁ%&%% I\@er 80, 41268 gnange powder was

acet onrtri vacuumdried to

fur n gmples tI P %W\do#&aui)a%‘?u.% P Q)i o'i“E%l &
?er;st al s%vver?etg?ome%b g‘“ﬁﬁ‘?ng gf'ﬁgrr r%i%l '%5@?"

acetonitrile into the THg Ligqn of the title
oA S5 H%%ﬁ(%&) %d° @)é?ﬁ@ﬁf@ Ml ori de (5
(fgeh, PRI e B B 25 o

4PN (Wen) 31T ebe)ad DANFABMNCONGZf gt ©.2788 rmp!) A6 siow)y

and 846 1o nfcty18%e DRYFEe sDRRiIoRYB0 mL) of PA(OAC)(P(Cy)a)
(1.004 g, 1.2729 mmol) and stirred at room temperature for 21 hours.
During the course of the above reaction the color of the reaction mixture
became deep orange. Volatiles from the reaction mixture were removed
under reduced pressure to give a paste to which was added diethyl! ether
(ca 30 mL) that resulted in the formation of an orange powder. The
orange powder was filtered, washed with acetonitrile and vacuum dried to
furnish the title compound (1.020 g, 0.726 mmol) as an air and moisture
stable orange solid. Yield = 57%. Crystals were grown by diffusing ether
or acetonitrilé into the THF solution of the title compound (see Figure 2 for

X-ray structural analysis).
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NMR spectrum of the reaction m xture reveal ed a new
peak at SP = 59.0 and no peak was observed for

Pd( QAc) 2(P(Cy)3)2 (SP = 21.3). Therefore, nethylene
chloride (2 m-) solution of Li(Et20)2.5B(C6F5)4

(Li (OEt2)2.5FABA) (400 ng, 459 nol) was introduced
into the above reaction m xture, stirred for 5 mn,
filtered through the nmedium porosity frit. Solvent was

BD O ORI A0 R S BT By
ald PP E) )pBAc); €38 eg, préssusipand 4gﬂ011.&n&sulﬁ®t|b ow

solid (577 . This solid shed w 31

S GelSRPRARYEat (@D WE) 166 umaliend S et daihours. The ¥'P
L'r\ﬁ\lﬁk%%)e%trﬁﬁ( &ﬁﬁg)réaam ﬂbdu% Héogsnadraﬁﬁéwep@anrae%w 89.0

to give the title conpound no,
y iaeddo Eanwas abseoedlfgs Pd(%tb)@d’ (C@bs)QGE-S Q(DZ?BZ EFP@(DP@fe

99. H,4.95%.Found., Ir
o riingigns ghigre (GEALT Boutbd Bt LELnLSR G L PEL i ABA)
S?QOAW) 22155}33,)&?(%61/\;9% |glr6)§|£éi§ﬁ) |}1EcBg"@6ﬂ53130 V4] rel[aﬁflé&? }ncllxture stirred
C , 0. _ n
p i@ Ué@]efgfﬁr%ﬁhreug éh%"(eﬂél%orw%fﬂ%l\ge {dps removed
Stﬁ*ornﬁ &b filfrate Uﬁd%@hged gfes%arehﬁﬂg@e f&am&ﬁémagﬂweﬁf
Li ( Et 20) 2. 5[B(065 i n
cmreraz dandth hepaneg, 5trnb) §%<|i Gflﬁér\mg?r rﬁweﬂd@rew%’fﬂ give a

WIEWoMH X5 7Y td) Ithes 88lid Wab dldshed qu@écét@ﬁ'ﬂ’M@@M"mL to
vacuo to |veél Cy- dlle:sr_) 2Pd(x2- O, O OAc) ] | B( C6F6) 4]

agemave UgFeacied ki ElzodnaBéesr 0t 36 dged gmger ke dpssure to

(SRR ey BB R, S Al % g B

man)ammsssCaLmdlfng@dzH@DQPiB‘Feoﬁ’mix@15rZeQQ3fH 4.95% Found, Tnal 1:

44 B oS ROP 1oL 226 -2 @%ﬁ‘a{“;' (157 mg, 720 mol)
and stirred for 22 hours gﬂ%p B NMR spectrum of the
- d
oot o0, Bt foh B B Bagier Y o
P i = .
167 RV -Ltay P RO 88 il g pAolyRliesytonic
ofacld (28t 12Q) 9.13 7RAB®I) 8@ stiyred7B® mbl $Hu@k fai812 hours. A

T T e

praeigiedy thet solgiiore sidnne o farigemi land. thd meixtuoe ditgeeds Mol atiles.
\évadiﬁ%sr?@rr]rllgvae}delﬂ vvgctl.lg tg Iglevteh[)(lll’(ce 1153)21133((5 rB_b OR"CJ téj(% It-'rﬁ as
a light orange powder, 0.166 g, 85%. "P{H} NMR (C¢Dg): & 36.9 ppm.

Example 13
[Pd(x*-0,0'-OAc)(P(i-Pr)s)z][B(C6Fs)d]

[0128] Methylene chloride (7 mL) was syringed into the mixture of
Pd(OAc)2(P(i-Pr)s)2 (378 mg, 694 umol) and 4-toluenesulfonic acid
monohydrate (137 mg, 720 umol) and stirred for 22 hours. The P NMR
spectrum of the reaction mixture revealed a new peak at dp = 70.1 and
other unidentified products [6P = 37.1, 54.0 (s)] and no peak was
observed 1:or Pd(OAc)2(P(i-Pr)3)2 (8P = 33.0). Therefore, methylene
chloride (4 mL) solution of Li(Et,0), 5 FABA (628 mg, 720 umol) was
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of sonication, a yell ow powder deposited which was
filtered and dried under reduced pressure to give the
title conpound (645 ng, 0.554 nmol). Yield = 80%

Pd- 1165 is a yellow solid. Elenental analysis Calcd
for C'HA52P2PdBF20: C 45.36, H 3.89% Found C 45. 37,
H 3.88. Exanple 14 [P d (K2-O O-QAc) (P (Cp)3)2] [
B (C6 F5)4] [0129] In a 25 nL Schl enk reaction flask

o HEREICEL ThfPhE) docy20alon fundbre. Bk B0 intes ape
wsoblend dzredvechdndessgluced p’ressm!e b gﬁr@ﬂh zrarTgeesmoanijlee

e 2318 SR i S B, o o

c afisahigation @yéﬂﬁumr(d@éﬁsm@ wﬂnc?ﬁwmltére!ﬂ asdlvied

i Cl2 dded t
eBebl e Tiast R GiEE i 58k FhPoBE o bl S5 mon
t deld Gt 9@9st Rdasm@moa@éuw@ard V&%IﬁﬁhtaTbﬂaly@%SchFchﬁgr

el peR ﬁﬁési%yﬁeéréa@?%“ CRAH S e vas
t_hen reduced under vacuu to g%ge broo\/vr(1j Cgétfl %

I d 68 -
II)?P(QI)OS) 2]9[(3( %aéf%ﬁa (2@ hlﬁlﬁé?ﬁgs)ehl oride (18
670k (Y2 2l By B ag?”aéﬁ ¥ Ranp|crinl (500 mg, 0.71

4mmbu)| %mﬂwtcfl@énésdrl.ﬂcﬁlnib ad&l’dnﬁdﬂw"fy@?ﬁs(R 307mgg? ﬁﬁﬁmmplvf ; hére
tirr S spectrum o e

38?? éﬂd?ﬁjﬁﬁv%dz Fbv§ %&Fagﬁei)lfpfeaka%@ tion,wag ajlowed
n@o serl ZQH%LQQWY%IJE}D{MBCK Qtked a%@r??ﬂ(‘@é)b?b&n(c%?or—

Ther ef or e met hyl ene chl or| sol uti on

of Vi 2ieEn0yiz BIGERIEAEAGIES. OffbmmeksisshhiesdnaL
i @F&d%\ﬁaéaeﬁgd rd‘?@ﬁ-tv\l'lgé‘ oTbXE WiButedt 'Tﬂ@golﬁ%n ;!n%s”élrbwed to

and filtered. Vol les were renoved fromthe filtrate
t gtigfoy & minyties th@n the\/\%@VthWf@ﬁ grreeved underevanteint.7 The- )

a%mar%ﬁg%m@fé e&@gaus wawﬂ?é% -%%moeintewg&r{z%r@

yel l ow’sol i was di sso
afitened with acwriogetfitier e ThexBtrate- waatmart tesluced windiengacuum

S% HFdn%% BWn> %g%&?é e‘?lel& g(? Pé\% g‘z fes. Duri ng t he

cour se “of soni I on, er 49 deposited
which was filtered and dréﬁﬂ] dgy reduced pressure to

give the titl Epé(gfrﬁo sgér‘]- Eﬁg(é(&w ‘i[é(é%?s)ﬂg 0. 357

mol ) . El ement
[0130] Methylene chloride (18 mL) was syringed into the mixture of

Pd(O2C-t-Bu)2(P(Cy)s)2 (448 mg, 515 mmol) and 4-toluenesulfonic acid
monohydrate (107 mg, 563 mmol) and stirred for 24 hours. The *'P NMR

spectrum of the reaction mixture revealed a new peak at 6P = 58.6 and no
peak was observed for Pd(O,C-t-Bu)y(P(Cy)s)2 (6P = 17.6). Therefore,
methylene chloride (4 mL) solution of Li(Et,0)..sFABA (512 mg, 588
mmol) was introduced into the above reaction mixture, stirred for 10 min
and filtered. Volatiles were removed from the filtrate to give a gum that
was triturated with hexane (7 mL) and hexane removed under reduced
pressure to give a yellow solid. The solid was dissolved in minimum
amount of acetonitrile (3x5 mL) and the resulting solution was sonicated

for 10 minutes. During the course of sonication, a yellow powder
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Cal cd for C65H75Q2P2PdBF20: C 53.94; H, 5.22% Found;
Trial 1. C53.78, H4.98. Trial 2. C 53.85 H 4.90.
Exanpl e 16 [Pd(x20, O - Q2CPh) (P(Cy) 3) 2] [ B( C6F5) 4]
[0131] Method 1: DANFABA (162 ng, 0.203 mmol) was
added in portions to the palladiumconpl ex of Exanple
6 (0.179 g, 0.197 mmol ) dispersed in diethyl ether
(30 mL) and stirred for 72 hours. The vol une of the

SRR K e SR a0 eBhe B BreliL it e e
oftitla ogmgouiadlih @.9;/&T bl'telcsgﬁﬁdmg/iaé A8dghedwi Elemental a:alysis
SO I e B peTBF o€ S B SR a8 2%, O SBrP B,
mH 4810721 2n0I58.85 H5R%0yi el d. El enental anal ysi s

Calcd. for C67H71O2P2PdBF20: C, 54.84; H, 4.88%
Found; Tr 1. C 54.58, H 4&@@npléri62. C 54.72, H 4.71.

[0132] Met hod 2[PdefOY0'«LRH)(RICYHRIBECEHS)s] Was
syringed into the m xture of Pd(OZCPh)z(P(q/)S)z (128
[0iB1]0. Methodrd] DANKABA { tB2Lmge § HUBan®I) was added in portlons

a hydr at e I

7 ob T PR SRl BT - ot R 2T OM i) ffBfroea n
_Sadlethyloa”thgif (30 E) 204 EtIE‘EAB&(mhoum T ddldnmeei thewaaction
i nt.roduce i \Y CtIOI’l xture ti e

¢ QPREE  reBl e I 1§ Pt Fud SR Gt S ket 1 5 kb
f ][rém;]ltdmeinfthé Foradationof Dy soligelThevedial was (RsA8@ wih)
of the. t ntam nat e
C sl e T deRe et Ssaa Bt SoSta s fuhigh the tite
Reaeip dmndqis é dl(cﬁx\@bﬁd’(md’m 3D]1222CAGD W82y, yield.
Lé_:'(OEtZ B( C6E5) 4 b& In_a filled t]ask

FBRAELRORDSIT GHop Hor GRe BB TS ] S Sad; b X 88%s

9,Find? TANDE)54 58 HA@L 110 arb4 7ones4 ¢t to stir as a
CH2CI 2 (10 nl) sol ution of p-tol uenesul fonic acid

[Q'C&Z}Q tetifodi 2: My)ervmshladded6 mdsuvas syringed iatogthaduibdture
I i ght
o8 PGl 3R | ot B ARG FPuRRe sl
Sacid.monobydrate (QEB2 iy, Bf. B(CHR N hnd Btikkdd dor P4 A7 ol )
Th esu
y S rdlbpkRe iR PEES Bt LkERoN AR Aripe
t mle@ a. n’n armdl)WysqugbdacéH %o thelaidvarrehictide miktaee, tdiered
y | trat rie ffording a yello f.m
Vo Borihute ngiler S B lnver hdeliraiths Mfite to
give a yellow solid (0.192 mg) of the title compound which was
contaminated with trace amounts of unidentified product.
Example 17
Reaction of [Pd(OAc)(P(c-Pr)3)]2(1-OAc); with Li(OEts)z.5[B(CeFs)4]
[0133] In a No-filled flask a yellow solution of [Pd(OAc)P(c-Pr)s)l2(n-OAc):
(0.25 g, 0.47 mmol) in CH2Cls (10 mL) was set to stir as a CH2Clz (10 mL)
solution of p-toluenesulfonic acid (0.09 g, 0.47 mmol) was added resulting
in a gradual change from yellow to slightly orange. The solution was
allowed to stir for 15 minutes at which time a solution of
Li(OEt2)2.5[B(CeFs5)4] (0.41‘ g, 0.47 mmol) in CH2Cl> (10 mL) was added.
The resulting yellow/brown suspension was stirred for 15 minutes and

then filtered through a 0.45 um Teflon filter and the yellow filtrate dried,
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(0.0004 g) in CHCI2 (0.1 n.) was added to a pan
containing a mxture of decyl norbornene (1.63 g) and
trimet hoxysilyl norbornene (0.37 g) and heated to 130
C, the resulting mxture formed a gel wthin 15

m nutes. After 1 hour a solid nmass was obt ai ned.
Exanple 18 [(P(i-Pr3))zPd(x2-0 O Q2CC M3)]

[ B(C6F5) 4] [0134] 300 nmg of cis-[( P(i-Pr3))2Pd(x2-P,

C-E Pr.2 2 4 Exa 60 8.7 I

Wl VA WEl. MR R 8 vy § BBl SioR S 1V ndargPd

§ 20.000% g)ds CAA&N(0. The) wenﬁ:addmi ol xpan le:onleﬁlinisg iar modiure of
or 5 i nut es e i,C i e the vol ati

 SeineManeEs b2 ol FRel PR sinEotDsiens 37 ahandor

[ hRatedPr03) IR KL the Ze Syt §RIEMeS Fd rivB(dCH BB) Within O myn ek sl)

i.C char cterl zed 31P NVR and 1H
%1\@%@ sy @Tfiﬁlﬂf?s '”E@:DCl 3): 6 31.4 ppm
Exanpl es 19a -19e (P(| ) 47 Pd(xz-O O-0O0R

LZE OBO( Coic Fdi&?@%’ﬁ)%ﬁx 19 agi% &§&'§3)]ﬁ{:lé‘?iﬂ:r epar ed
8360 BT )yl MR BBy MM i W e d

] (é%ﬁg@ %@37 u&m%lﬂwé@&bssmédCﬂiy%ﬁ!LVGécbytr?erme@Q@ltB

ded. Vol atiles were renoved after

5 E‘mﬁpzﬂ P V@S actsiedf forareselice migiuse weas stifrgdcier fas
eacha&t%egﬂfg% QXS&%REQ%@P@ c&Hp%QSﬁfsr\y 3%hﬁ§/edﬁ8 afford a

elow, RiIs'identi
weiogiter pfogirod ot [:(P(ld?lé))zEM&F@@Dh@@M%M[BI@eEs)p} &5 e@ld)

T3iSh e SHAr BSE B0 NIRRT e P s 2 PPy IR

PREDCLY: BIgR.4 el 3): 5 1.51 (d, 9H, CH3); 5 1.45 (d,
9H, CH3); 6 2.39 (m 6H, CH). 19b R = -C5F5 [0137] 19
nmg C6F5- COOH (8.9 nol ) Exdrivplestl 9893h9af f or ded, 96%

yield. 31P{H NNR((FEREPE) -ROIORAIBIFs)IH NVR
(CDCI3): 5 1.51 (d, 9H, CH3); 6 1.45 (d, 9H, CH3): 6

[.353 ( The bitle sBHps 0B K*-000'-R AT derivalivey,CBHa - 19e, were
prepared using the following generalized procedure. 100 mg of
cis-[(P(i-Pr)s)Pd(i-P, C-P(i-Pr).CMe,)(NCMe)}[B(CsF5)4] (Example 60)
(8.7 umol) was dissolved by 3 mL CDCls; 1 eq of RCOOH was added.
Volatiles were removed after 5 min of reaction to afford powder product
which was characterized by *'P NMR and "H spectroscopies. For each of
19a — 19e, below, R is identified, with the weight of product and

characterization data provided.
19a R=-CF;

[0136] 10 mg CF3-COOH (8.8 umol); 98 mg 19a afforded, 92% yield.
¥1p{H} NMR (CDCls): 6 70.8 ppm; "H NMR (CDCls): & 1.51 (d, 9H, CHa3); &
1.45 (d, 9H, CHs); 8 2.39 (m, 6H, CH).

19b R= -Cer

[0137] 19 mg CeF5-COOH (8.9 umol); 110 mg 19b afforded, 96% yield.
¥'P{H} NMR (CDCls): 8 75.4 ppm; "H NMR (CDCls): 8 1.51 (d, 9H, CH3); &
1.45 (d, 9H, CHs); 8 2.38 (m, 6H, CH).
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[0138] 17 nmg p-CF3-C6H4-COOH (8.9 gnol); 101 ng 19c
af forded, 89% vyield. 31P{H NWR (CDCI3) 5 71.7 ppm
1IH NV\R (CDCI3): 6 1.52 (d, 9H, CH3); 6 1.47 (d, 9H,
CH3); 6 2.39 (m 6H, CH). 19d R = -C6H5 [0139] 11 ngy
C6H5- COOH (9.0 nol); 100 ng 19d afforded, 93%yi el d.
331P{H NWR (CDCI3): 6 69.8 ppm 1H NI\/R(CDCIS): 6

Sy O B, BERERGR) °5E G
by R 900, AL i
94!%ldy‘11E'I{Id} NMHP{(GLDQW@ cmmr) I-BNMR'(CD@h) BH.5B/RI, OH,
2SI B SY "C'a%'*%%?'?n 3 Ee) s 601 (4,
2H, C6H4); 5 7.88 (d, 2y C6 anples 20- 35:

Pr epar ation of Proiniti a or rrpoGUr?ds with LB Adducts

“ﬁé? 41 o o OB G M bh6 ik, oo visp
Li3 Ez{m}))waa(ame@}a)msw (Pod. mﬁNmm(eazlmﬁH)sv\m 9H, CHs);

ol #8 el gt &0 T Eh AR NP T By P BT SR 1 .

TIRHEBaECY joen(d, MWH@) was stirred for 3 hours,
filtered through 0.45 filter and sol vent rennved

under reduced pressuri@et ORg: MB(@GMeJddH] of the title
compound in quantitative yield. Crystals suitable for

[(I:jMJfoaly datnag polOME}C:bN-GOO (&?t;m?Mﬁm 03/ myat8y afforded, 94%
s'@n SRtk Bt %%ﬁgo'eﬁ@°aw*hfmksﬁéq“§§§s‘%&t€e” 3.9

§t1r45:O(AdJrgaJ| Cngsezsw Al 6P 6386 (s, 3H, OCHa); &
t r ans &\I%l cd

&P%%/gsaz%(z% F5) 4] is shown in

for
CB4H72N02PZBF26Pd 1Et 20: C 53. 71 H5.44, N 0.92%

FaEbH plB6i 203 5; . Preparktibh, oftiProiriiatdN Cbripourdds @ithA.B Adducts
53.85, H5.18, N 0.93. 52 Exanple 21

[ (P(Cy-di 1) 3) 2Pd( NCMe) OACEx0fRFR) 4] [0142] To 4 ni
CH3CN sol ut i ontrahs-FRd(OX0) BR(By sy (MeCTNFIB(GeFE). D, 0. 089

[03‘135 &T&é&%q‘%{%&é 28 BLTRERkER dFE0E ), 2603 r 3l A6k g,
0.992 mmol) was slowly added to Pd(OAc)2(P(Cy)s)2 (764 mg, 0.972
mmol) that was also dispersed in acetonitrile (40 mL). The reaction
mixture was stirred for 3 hours, filtered through 0.45 p filter and solvent
removed under reduced pressure to give a solid of the title compound in
quantitative yield. Crystals suitable for X-ray data collection were
obtained by vapor diffusion of diethyl ether into the toluene or benzene
solution of the title compound at room temperature. AN ORTEP structural
representation of trans-[Pd(OAc)(P(Cy)s)2(MeCN)][B(CsF5)4] is shown in
Figure 3. Elemental analysis Calcd. for Cg4H7oNO2P2BF20Pd. 1Et,0: C
53.71, H 5.44, N 0.92%. Found: Trial 1. C 54.13, H 5.43, N 0.91. Trial 2.
C 53.85, H 5.18, N 0.93.
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added drop wi se. Reaction mxture was stirred for 3
hours. Precipitated salt was filtered out through

m cropore filter. 0.118 g (81%yield) solid

[ (P(Cy-dil)3)2Pd( NCve) OAc] [ B(C6F5) 4] was obt ai ned upon
renoval of volatiles in vacuo.'P{H NWR (THF): 6 29.2
ppm Exanple 22 [(P(Cy-da )3)2Pd (N C Me) (QAc)]

[ B(C6F5) 4] [0143] To 4 nmli CH3CN sol ution of

Pd( OAc) 2(P(Cy-d1)3) 2 (75Exgmple 295 ol ),

Li ( Et 20) 255[ B( -814){)SPd (RCME) QA& TRk Is)in 0.5 i

W3 28 SRl £ buen of BrlSASh P&t Jakk (79 e OO
adindl wrmwgoyggfm .51 {86 #ngr 0.089lAhd) (BT sUnbecftidwas

(A0 oD R FR e Merune s efirsg 4pr ddgusmircgiRtated
lmtr\/vaé ﬁ]ﬁ@:‘é@ Olﬁfthydﬂag?lt hlc®Spdrd MReUe.11B{d s ™YRidid) Ediid 6
TR Md&%ﬁ@@%@@ﬂﬁ@%p@}aln?@mp rAmoval of

1 .102 I
SRliAtiE&th Phcdd. (BRY anKAFg\ggﬁﬂs (as\)%é"iop mol) in

acetonitrile (10 edtoastlrrlng
sol ution of Pd(OAc)Z(P(l Pr)33 (0.600 g, 1.10 mmol)

in acetonitrile&ZO m_gy Expapie Itln% yel | ow or ange
sol ution was siP{E¥@i:PdNGMeHOARBBIGHIskh ti me

[omllsd%f @H@ngéhesolmnéﬁ Hf Pd(/@&c)fzui(mf &P}%)EW%%] ?095

mfilter an rate reduced ness

TR DBt o 1D (BAME] 8.0D7mma ingh Somt. Cilsilvas
(a%de%gg%\)lse ﬂegéléminl)?tﬁ}'e' wa%‘é‘?)red ]fﬂgg h(%ag %H‘gﬂgltﬂ I\ﬁg

(@it mmt 3 o tbrqugﬁ epqredilter 4.130g (87. @1 % gidq) light

T N R ) BRI o O s oo

pespwakbdf vdigtilkeear tvango. 'P{H} NMR (THF) 0 31.5 ppm.

[ PA(OAc) (P(i-Pr)3)2(MeCN)][B(C6F5)4] (173 ng, 0.143

mol ) and pyridine (48 gy % $HH ol ) in

di chl th t f

100 mi nut es.  THE GOratE <P"’r> DM om the
[014Hct Posplriion af bi(D&gh. M%A%Ar(@éiﬁ@ma . h@2 nwasl)im ecetonitdte

i 15 t The. sql\ d
D PER SIAY =ddef it Rt Bidion R OREREMh
A0®X0yg.€1. 80 (M3l ) rig acetomtﬁle“rtaﬁ)l tnL).3TRE rebulhvg yelbairahge

%oé\%igo'(ng\{va% E‘tl#%&éﬁ%%glu@ 6ve5r v%hl‘?‘:lz tﬁ'nné sgﬁsc!—é fo?rﬁ(eﬁhzg '
mixture was filtered through a 0.45 um filter and the filtrate reduced to
dryness leaving a yellow solid. Yield 1.224 g (93 %). "H NMR (8, CD,Cl):
1.38 (m, 36H, -CHs), 1.92 (s, 3H, -CCHs), 2.25 (m, 6H, CH) 2.42 (s, 3H,
CHs). °'P NMR (8, CD,Cly): 44.5 (s).

Example 24
trans-[Pd(OAc)(P(i-Pr)3)2(NCsHs5)1[B(CsFs)4]

[0145] Complex trans-[Pd(OAc)(P(i-Pr)s)2(NCsHs)][B(CsFs)4] Was prepared
by reacting [Pd(OAC)(P(i-Pr)3)2(MeCN)][B(CsFs)4] (173 mg, 0.143 mmol)
and pyridine (48 mg, 0.60 mmol) in dichloromethane (10 mL) at ambient
temperature for 100 minutes. The volatiles were removed from the

reaction mixture to give a residue that was triturated with hexane and
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1.98 (m 6H, CH(CH3)2), 7.57 (t, 3JHH = 7.2 HZ, 2H,
CsHEN), 7.96 (t, 3JHH = 7.8 Hz, 1H, CSHBN), 8.78 (d,
3JHH = 4.8 Hz, 2H, C5H5N). 73C[{1H NMR (CD2CI2): S
19.6, 23.5, 24.9 (virtual t, 1JCP+3JCP = 9.7 Hz, 6C,
CHVE2), 124.2 (br), 128.0, 136.9 (d, 1JcF = 244.9
Hz), 138.8 (d, 'JcF = 243.0 Hz), 141.3, 148.7 (d,
1JcF = 236.8 Hz), 154.2, 176.7. Anal. Calcd. for

s ti=QNSWR 2R B2 -hebddiN wés dded Qihderyadudrd;toivethi2tgtie

i bl AR Gt
T L

D98 AMBbl, \CHIEH D 7 &R &) DrBT B(Zdéx: ]Csl‘(5i\h)37|9@ (LoJea 6

FE T M GRERNEB b 0 T AR G BN S AN

@A) & 1915 18.5,024.9 (virtubBt, 2Jb|z+ Ja2H,9. DEB'I-ilI)‘)Q aH@e2). q,

Biaipn 1289, (i 4 39k 1540909 ane Sy S Ty

UF31UTHa, 1JC3G+|2£®HJH:)L 184@01(76017 AnalcCaked188. 1 He,

3JHH = 5. 70 Hz, 3C13CH3 3

ot o R ooy B30 5107 01, EbinE Qe
Q39§2 3¢I3CH3), 26.3, 27.9 (virtual t, 2JPC+4JPC =

E , 29.9, 33.7 (virtual t, 1JPC+3JPC = 9. 4 FE),
124 6 (br), 127.2, 136.4 (d, 1JCF = 242.2 Hz), 138.4

(d, 1JcF = 241. 1JCFE = 24
175.5 (d, frass- @Cw%(ﬂz'scl% :Wi%“d& )25F§'US| ng the

(0146} Nhﬁﬂltgi‘éé&p(e@waéfﬁlépefr@ﬂ ih §eanflAnBEY R Prome tayk-

ﬁroup gq vye rise to a 1‘Zq7e doubl et of doubl 2
ROV Do T SR Hui K1 QB 12 Gnaol g e 2B i
ﬁlﬁ 32{@21 g‘a@@%c%hg% atclé?onlﬂl@é‘%%t pikedatsiftitr k@ thdthe

group, an estimate of 94% for

ExampBC0.ricef’ blérf\éMRo(@%lu) @ %3nddé“‘6l§l (CRG)pd 17 (9, I =
25 STt R 5 SO b B S 0Y o
B4, EXAnDbid:R61. 7P GAL K rzvswpma 0, 1097 (B L €832 Hz,
B Gt 0, Robioy> B ERe (o755 70 att T 5t
2Get@nty r¢H§CN§ZO‘3m{ MMR gbm@dsy @edﬁd 2814a(d;étla¢1|=£54 40
ﬁﬁ-‘_s-)f o '198‘3%%;)%5 2 27 9 (vnrtual t%JE PE)_Z 9)2 29, 338§
(virtual t, "Upc+3Jpc = 9.4 Hz), 124.6 (br), 127.2, 136.4 (d,"Jcr = 242.2 H2),

138.4 (d, "Jcr = 241.6 Hz), 148.4 (d, "Jor = 242.8 Hz), 175.5 (d, "Jcc =
54.4 Hz, 'C, 05"3C"CHj3). Using the 'H NMR signals (600 MHz) for the
0,"C"3CH; methy! group that give rise to a large doublet of doublets, in
conjunction with the much smaller singlet centered at the midpoint of the
doublet of doublets for the unlabeled O,CCH3 methyl group, an estimate
of 94% for the '*C incorporation could be made by relative integration
(value is subject to some uncertainty, as there was some overlap with

cyclohexyl resonances).
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acetonitrile (20 nmL) at OC. The resulting yellow
solution was allowed to warmto roomtenperature and
stirred for an additional hour over which tine solids
formed. The mixture was filtered through syringe
filters and the filtrate reduced to dryness | eaving
yell ow foam Yield: 0.94 g (78% . Exanple 27 trans-[P
d (RGt-Bu) (P (&) 3) M B (C6 F5) 4]

e
0148] Th tonitril f
fosaa e avet i B SR R eE
[0 gglpr} 9 ﬂohﬂL@'%\gé% Ke@cﬂbn)flaglalatﬁdll;rﬂibrp?f BQOERJ, FABA
S I Ln.
4017713 1y hatkmeb i Areiea o 2tsmb s S Ll Eeppuia
%)été’tfrﬁnéj‘@%lLﬁlbhto?rF%QOW&')RPwpﬂ)g“(@ 64yl 088.mmdé) iat i | es

were renbved under reduced pressure and the res Itln
remetoriitile (Abel) et O2€ atTde rmistiingeralianesqlyiommas allqyed'to

dr' ed u %% tarhpere! epzfr?ds&%gcfg& r‘Féd’(ﬁtnBH@l ﬁdl}rlcﬁ/er which

n qu ntirtative Vi El enent al ana SIS
@m@doﬁ@sform@awmmmaa filteredsthroegh pyrimgepfilteng and

Sae G SHRBRS L Cray BT b Jel oy o sy £19%)

10 m-) of Li (CEt 2) 2. 5FABA (142 ng, 0.164 nmol) was
sI oW y added to the CH2CERam@le®7) sol ution of
Pd( O2CPh) 2( PXaDg)[P)HPO{Q-4-8 uXP (Co)siAile FHDIIB(GaFs)l .
rri
o PARYET B aSioliile SgliRn, B3RL] B RIOER, S AbeteRong, Sheo
\fohml ) Wes sioely adéa@\t/@u\mﬁb‘éﬁlz(@dmbéaob'ﬁlégﬂﬁrpél(ﬂecg}r ve

e Soe PR b BB B Wl Y, Shfing b 8 BB fhucs
4082 hd_}_;ir@alﬂa%e C@Eﬂ‘d’g;ﬁmﬁmj \gas @llilégadgl?rougﬂ a. 4;55;; flgpr.

ria .97, . . 96, a . .
tYelAtles PRI B XS PECTF B AARE R i SO o Fnagtera
T\K)§s ?rﬁatfeﬂ@a wlihl @erﬂ@héﬂ(i ®mlO)Znd dt)iedlf.lnﬁel(@ﬂma)aa prESRrke to
(26 mol ) was sl ow %fi gded

@jge(ﬂnﬁz tltle |cgrr(pgagnﬁ1m )qugap’@ltlvgrw @mental anaeiy3|s Calcd for
PALIOAGUFRALPECY) 3136206 o1as: 10, @8201ol ) wi th

rrlng iTring was continued for 21 hours and the
reaction m xture was flltered t hrough 0. 45 filter.

T o™l Ny R SO B2

[04468 MEhe QcdtdRitMBRalutidh @YnL) of Li(OEty)2 sFABA (142 mg, 0.164
mmol) was slowly added to the CH2Cl2 (6 mL) solution of
Pd(02CPh)2(P(Cy)s)2 (146 mg, 0.161 mmol) with stirring. Stirring was
continued for 15 hours and the reaction mixture was filtered through 0.45
u filter. Volatiles were removed under reduced pressure to give the title
compound in quantitative yield. Elemental analysis Calcd. for
CeoH74NO2P,PdBF20: C 54.94, H 4.94, N 0.93%. Found: Trial 1. C 54.75,
H 4.75, N 0.94. Trial 2. C 54.97, H 4.62, N 0.96. :

Example 29
trans-[Pd((02C)CF3)(P(Cy)3)2(MeCN)][B(CsFs)4]

[0150] The acetonitrile solution (3 mL) of Li(OEt2)25FABA (264 mg, 0.303

mmol) was slowly added to the acetonitrile (20 mL) solution of
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yield. Elenental analysis Calcd. for
C64H69NC2P2PdBF20. CD3CN: C 51.28, H 4.47, N 1.81%
Found: Trial 1. C51.00, H 4.59, N 2.12. Trial 2. C
50.99, H 4.58, N 2.12. Exanple 30
trans-[ Pd(QAc) (P(CY)3) 2(NCsH5)] [B(C6F5)4] [0151]
trans-[ Pd(PCy3) 2( Q2CMe) (MeCN) ] [ B(C6F5) 4] (198 nm,
0.137 nmmol ) and pyridine (61 ng, 0.77 mmol) were

t gl 0
R TP TeR oy Bgt £:2ridh Rt ke, Sing was
sqﬂrumu@d f@lf 21 byut%ﬁmthﬁa@agm@mmre M@Stfdiau'@% éhrough 0.45

200t PTrglioRHq AR ke Ry AaE b TR bR

Toede bodwah iploggief 0Othet fitke campdund (26X gy, ©.1%F mma jrioveebo

L O S A o B R0PEabES cprOnp

oI5 ez, ewl4by7 N I 18ri84.i FgundT ieias 0] CMag, 4. 58 NIRCEX. Trial

V.

féﬁw[ é‘gﬁ\c‘:’%(ﬁ)(éﬂzS)Z(NCSHS)][B(CGFS) 4] in 99%yield
(202 ny, 0.136 nmmol). 31P{'H NWR (CDCI3): 3 22.1. 'H
NVR (CDC13): 3 1.04 (m ERkinpledBHll), 1.22 (m 6H,
CBHL1) , 1 50 iraif6-[PG{OABHR (PPN HIBIEFHP (m 30H,

oI paglPo il MEBEN g (98 Higgyget ahn

(a(hd ﬁy}‘Hhhé (@1 i, 72MmEp el sepd 3ty HisddWrrd isRGIughe (3.0

26, 7 tual  t J 5.0 .
Qi1 b Gesbecyiyely! Appiiiod o35 Fops;ehiEnesguiign of
@iritine w&glho@eﬂhb)the lodder®e sollBbn &f bdlla&ﬂlﬁ'FcemB@&é
1@%?]6:138 8 1JCF = 244.3 Hz), 140.8, 148.

1 gagqp%raﬁ&r)a anfgzpngad qtﬁ@e(;a%gqmp@@ugg fOf ((},80 minutes.
Cod 7 4iDERR AR 7S re&tnon%rxﬂﬂre vHare5e§5’h'%)veE:‘I urflieP4¥euum to

Found: C, 54.34; H, 4.92; 83. Exanple 31 trans-[P
Jurniple p r(eﬁ'd@e;ﬁpa*s\y;aj &uM%cwemﬂwlmme;ﬂ]w'[tfshe&areep(%m]mL)
[é}\]ﬁ‘s&llleﬁ\@d Bytﬁh MPHRXsolid was dried under vacuum to glv

trans- M& &IS ) 2( 4 I\/EZNCSHéW}} (f
Eff%rfa (W 2ned p@uem@,@mﬁom ¢ viethi4 23@96%)351
g 0k Y, n
(BB Ry MR Bk 25 221 L TRIRC ORI NG B fo
y%i‘hc(al),mzzz )(n_ngﬁHbmHm,l—ﬂﬁNI(\iR?() QRCH3H, Fc&sma) ? 711H905(ﬁ1,
O 00 2 00 5 ol Lo o A9 Loy
N(.€813), 2)y 6. 755!-(2d1H3¢|§H5N),63-57 ki, *Jokl= 448 HEZZHG@MN)
8ol kMBI (ADELf 248, 287 28 P RENE T, 3L £ IR
C6H11), 30.2, 34.6 (vurtual f, 1JCP+3JCP = 8.8 HZ, C6H11), 124.5 (br), 127‘.8,
136.8 (d, "Jer = 253.5 Hz), 138.8 (d, "Jcr = 244.3 Hz), 140.8, 148.7 (d,
1JCF = 237.3 HZ), 154.3, 176.0. Anal. Calcd. for C67H74N02P2PdBF203 C,
54.21; H, 5.02; N, 0.94%. Found: C, 54.34; H, 4.92; N, 0.83.

Example 31
trans-[Pd(OAc)(P(Cy)s)2(4-MezNCsH4N)J[B(CeFs)4]

[0152] The title complex frans-[Pd(OAc)(P(Cy)s)2(4-MeaNCsH4N)[[B(CesF5)4l
was prepared from trans-[Pd(PCy3)2(02CMe)(MeCN)][B(CsF5)a] (210 mg,
0.145 mmol) and 4-(dimethylamino)pyridine (20 mg, 0.16 mmol) in THF
(6.0 mL) in quantitative yield (221 mg). *'P{'"H} NMR (CDCls): 5 21.8. 'H
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(CDCI3): 6 23.7, 26.3, 27.9 (virtual t, 2JcP+4JcP =
5.4 Hz, C61-1 11), 29.8, 34.0 (virtual t,"Jcp+3Jcp =
8.8 Hz, C6H11), 39.4, 108.8, 124.2 (br), 136.4 (d,
1JCF = 242.2 Hz), 138.3 (d,'JCF = 243.6 Hz), 148.4
(d, 1JCF = 237.9 Hz), 151.6, 154.7, 176.0. Anal.

Cal cd. for C69H7ON22P2PdBF20: C, 54.25; H, 5.21; N,
1.83% Found: C, 54.17; H, 5.03; N, 1.78. Exanple 32

ENIK;\R dﬁén@%b(g%ﬁ@ﬁb?z}@(1@HN@6%N¢2re21 Ob](hBUGH D),

153 Tetlteco

T QAES,[ PU@@QQW@(@Q%;QQW& N2 6.56 ) I'Pii ©68 HE] “Rled
1
PECRISTST BT (VBT e cbhe) B2 Sh Rt HERMR
rtmmq:s)amsz? 626.8i zaeemynrtpabmyﬂcpﬁsmynaﬁmaz(Qmmg 2908 234.0
T I
W pkbcaj o= R eagetih iy Ny f2 s dagh gy I
(R242.8HHz)CBBB.B) (d, LB 7% 248.6dHz),) 148.42d0 " e, = AZH9 HEHH13) .6,

Bcrh e 8 andl et briupflio,Piint s €31 257m Bonw,

GG8BYCH3LR2C 654 .17; R45(03; N3AH#8.= 7.3 Hz, 2H
C6H3(CH3) 2-2,6), 7.37 (t, 3JHH = 7.3 Hz, '

OBH3( CH3) 2- 2. 6) . 13 C{%%MS) 6 18, 9, 24 4,

26.6, 28

30.7, 35. E’V:[E’th@+c) P 56 Mez‘f@@cgp 1|)
[0133]. 4 TpbriHle cEpaplax tmz@[sd(qm(accwa)5(czu\lcaW®- (d,

I e b ARl o B

Wﬁmﬁweaemﬂﬂé'@ﬂ)]mmeﬁ@m&%mg50296 miNpl)Gn8I72/465-

st issrisTea leb a2 { ERe il SREB £ . PO

[W%(IEED% 6[&;1,5;1]2H NMR(CDCIgZ' 5 1.10-1.38 (m, 1?H CeH11), 41
803 A ah AT EheTrhe F Bl o P oot SN auot éh?eﬂ%wr d

IﬁeqmamHéem\Ht b H[ gdj B8 Q"m (dﬂ@ %%)1261 nB(éI@F@MJo @47
OAc) (P

[ Pd % I—? kg é From
[ Pgé'ﬁz dzkd a- 244 8(1616557) 3Hzg0 pCekds(CHs)2-2,6), 7.37
4 F5, N
P (K2 693\%-(‘9{%!;[ Bﬁ 3?(13%1 Sogganclbgh}(r\ﬂ@R%Dcﬁé) 5 18 @,;)M 4,
v@ré %&@e(watmel i zdmémmfea 3 Hz;TEEH (1).39.2n36.8. (@nrwt

DRPETU R ki BRI #E 40, F25 7, 1398, 155, 13%?” W
s(dl hidFGﬂn24‘ﬂ g[rm)( Kas s@acﬂcp(—u 25:&2;33:9; 1480885 ek =a2¢tB.7
iy 4198 Rhndl HeEPSt AL Hr 8 A F 2 NS, 55.99; H, 5.30;

N, 0.87%. Found: C, 56.23; H, 5.38; N, 0.78.

Example 33
trans-[(P(i-Pr)s).Pd(0,CCH3)(CNCsH:Me;-2,6)][B(CsFs5)4]

[0154] {trans-[(P(i-Pr)s;)2Pd(02CCH3)(CNCeHsMe2-2,6)]IB(CeFs)s] was
prepared from the reaction of 2,6-dimethylphenyl isocyanide with
[PA(k*OAC)(P(i-Pr)3)2][B(CeFs)a] or [PA(OACKP(i-Pr)s)2(MeCN)I[B(CeFs)a.

[0155] From [Pd(k*OAc)(P(i-Pr)s):][B(CeFs)s] Complex [Pd(k*OAc)(P(i-
Pr)s)2l[B(CeFs)a] (98 mg, 84.1 umol) and 2,6-dimethylphenyi isocyanide
(13 mg, 99 umol) were separately dissolved in THF (4.0 and 1.0 mL
respectively) and cooled to -35 °C. The THF solution of 2,6-
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The volatiles fromthe reaction m xture were renoved
under vacuumto furnish
trans-[ (' Pr3P) 2Pd( Q2CCH3) ( CNC6H3Me2- 2, 6) ] [ B(C6F5) 4] in
quantitative yield (108 ng, 83.4 p.nol). [0156] From
[ PA(QAc) (P(i-Pr)3)2(MeCN)] [ B(COF6) 4] Conpl ex
[ PA( QAc) (P(i -Pr)_3)2(l\/te|Cl\|)] [ B(C§F5)4] (197 ng, 0.163

- : 175
ety Qsal Ao W idled (oSAEARE: SB1uiBr dFitpdfle
( ©AT)EHdPH):RIIR(Cefeddeutd stered at ambieait témpetatartehfon@ hours.
S t] . o di t | i i
¢ R oPRRE B LTRC 0 FIIRENS wet8 FURBLER ui@S: 946l 6

E Wﬁ@hdfifﬁ(-[(wiﬁB?_ﬂ(mﬁ%)[(?(\‘(ﬁ%mb-t?a@)][Bi(@tbFfﬁ)Eit ifn ;
enper.at.ur e, irr e same tenperature for
hGgggt.r'ta%*Y]‘:éy' i ?E@ mgsea%r%m e reacti onnpm' xture were
ve
(38R ¢ et IR BN T MRENIIBG Bl GomRleKs) 41 s
S[N @ﬁc)arlf(mﬂ)s)meicm B (Gerzat]i(0 QT invee Ol 63 ahroi2l) Gineicg, 6-
B A PG R 1 b e
gaCﬂdﬂhéométr@;( (SS,dO ﬁgg ?ﬂ%ﬁﬁi%lghj& dich(ompmeéthane
copbtloha) 2.5 ag5etytnngm] isosjapioe WisAiged i fre
%W@g?e%hﬂ}@i?lutiﬁaﬁt@{fIﬂ(%@gl{’@m@%Mgcﬁﬂ)}&(meFagd,
.1, 286. virtual t, 1Jc cp = 10. ,
19&%@5‘(?@% atyre fzé.ﬁlrrefﬁ.tﬁ? e é,ma%ré.r%e far 5 %9&89 he
243ifiledHdm theFelctch mbdGie wertrordovdd unddBvatuuth tolflchish
= 239.9 Hz), 176.6. Anal Cal cd

. g
Y9NSR PRPHRP6 CHe) (GNC atsay-2 8)B(Cs) 20 oSSR
Ceanli L - 2 3 :
it iy By by Sl LoDt
| 538.NBHNMR @2D5Clak 16 hAR0i3EM, IEHdiGHS2)s ptsisoBHo02CCHs),
P L) |
cos L. Bt b B oic 87 2 b, B8 EPERRIR 7 26 S = 7.5
swmf?pcﬁﬁé(dﬁawmgﬁ |(3B- @5 Jg =t8Z .szﬂﬁﬂl, Ko fClag)eeds).
r U1 1 N | a [ a cnange e oW, e 3
ek Hb AR doBe et o o Barraa b SoB i ither don donnd0-6
StHA dm%e901ﬁhgg@e$29.% whi o 182 1@55p! 186.917d, Q- = 243.0
Ll(dii\é% 5[ B( C6F5) 4] |&)}.41 , 0,47 mol) in CH3CN (10
i), a8 Adcikir = TR ArER 188 ey LlarcmBP vl g
OREAIS 16 é?ﬁ%gﬂﬁ%F?ﬁ&BF%%,%%;iﬁ 4 bbiRr ¢behrediey: &,

: pm Te er and the yéll'ow filtrate reduced
degris H,a8.88rNi hd2a yel | ow f oam

Example 34
trans-[Pd(OAc)(P(i-Pr)(CMes))2(MeCN)][B(CsFs)4]

[0157] In a No-filled flask a reddish brown suspension of Pd(OAc)2 (1.00 g,
4.45 mmol) in CH3CN (15 mL) was cooled to 0 °C and set to stir as a
CH3CN (10 mL) solution of P'BU'Pr; (1.55 g, 8.90 mmol) was added
resulting in a gradual change to a yellow. The solution was allowed to
warm to room temperature and stir for 30 minutes at which time a solution
of Li(OEt2)2.5[B(CeFs)4] (0.41 g, 0.47 mmol) in CH3CN (10 mL) was added.

The resulting yellow/brown suspension was stirred for 1 hour and then
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Exanpl e 35 Preparation of

[ PA(QAc) (MeCN) (P(Cy2)t-butyl)?2] B(C6F5)4 [0158] A
solution of P(Cy2)t-butyl (35.42 g, 155 mmol) in CH3CN
(100 n.) was added dropw se to a suspension of
Pd(QAc)2 (17.3 g, 77.3 mmol) in CH3CN (400 ni)
chilled to -78 C. After 10 m nutes, the cryo-bath was
renoved and the reddi sh brown rrixture was warmed to RT

h stirrin Theot',ntr nd a
VIPisT rsTo Ofrror sen fapt 1 G VoG IAGE raffices
S AhpHdsanufrdihb( &Wfo’%{r#(%%) 4] (Li FABA) (67.3 g,
77.°3 mmol) in 50 nL) was added. The
suspensi on was sti rred f&xaﬁhpleoﬂﬁl uted wth tol uene

ol 1 teTvPr PRy At CRE R EARARRRRR o o

[O58pr OAlmutgﬁh@f W(@ygytvwmyla(lz‘t@elz §J 155 atreol)virs CH3CN (100 mL)
conce t in vacuo to a Si
A de e &S BusRe el of BR(GKRER T H8 2k edRiopgn
X GHZNTI00 PeNchined (t8 -x8 360 Aftek 10 ramdtwnn@ntycabam was
]9 gérggﬁéaguégﬁgggqﬁérg %vert] %lxt :;’es w?s warmngd ?cg RLI'nWIth sf‘mng
[ %@Q‘&Qt(dﬁ@ﬂéd%(ﬁg@ éncbbltwélllb\?a] &é@@ﬁﬁﬁe‘konﬁwk@o Afte?gtlmng

el | lid
S Gorstn, S ien AT BUE BRI NBLEsh] (ARSI ol 1 Do) in
P@I—YW 75 i) ?v&fs d¥ga4. Webélféb“éﬂglo[n%gg]stn%@%r 5h, diluted

solu |ons of the conpounds were made di ssol vi n%@lt ™
ite

k mathntoluemsui P9 rak), rmﬂethemf%tereﬂbwg@@da% ingppad of .
diggBl é%msfog%%\felt%e%%rum EEogd B?Z}?O&?&tuﬁ'hé’%llowl&a%e

was syringed into a tol uene sol ut
déldpatﬁwamome@tr@m hvaguo toraegpldes| syrep spgeigtanicy hwashed

PRy AL B B 0 G 0

healt)}edn8 chncamdatet arsing teebtanyderapoiratoo (3m ; CanBupming th

BB o Bl PRI TR AN AT oD

Wg 1 @0 igs PR atradl, B3d%) Bsexth amotgtouwwastiowf swlid20 hr at 65
C. All runs were carried out in toluene (17 m-) for 3
h at 63 C (3) at 10.7 nM of 5-decyl norbornene and
0.4pMof initiator concentrations unless stated

ot herwi se. Mol ecul ar wei ghts were deterni ned using
pol ystyrene standard. 5-decyl norbornene /Initiator
ratio: 26700.
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Table 1 Conversion Proinitiator/Initiator % Mv Mn
MV WMn [PAd(P(CY)3)2(k -O, 0'-0OAc ][ B C6F5)4] 86
1615000 94300 1.7 [Pd (QAc)(P(Cy)3)2(N Cwe)] [B C6Fs
4] 74 1965000 1245000 1.6 [Pd(QAc)(P(i-Pr)3)2
(MeCN)] [ BCBF5 4] 66 1924000 617000 3.1

[ PA(H) (P(CY3)2(NCCH3)] [B C6F5 4] 98 1311000 737000
1.8 [Pd(H)(P(i-Pr)3)2(NCCH3)] [B(CBF5)4] 92 1369000
768000 1.8 [0160] The above polynerization details
indicate that Ehgmpidd 86lB9nsomtieaFSA9merhtigAdodi ments
of this invention generate in situ hydride species
that possess essentially ERempdrBsactivity as the

Pd- H+ initi at%l&t.oﬁfpcﬁym@ﬁheﬁoﬁaf Pedylhdrb&henganpl e 37

P
| nitedk sOMEoRS P ey Re YT e SRR dissaiving known

1 ahlﬁrx@rne o[f@ﬂ&&ihallsﬂnaacéiéﬂ inl Bsse gtinelichleamhdthane (10 mL).
decyl ng_})ebor nene (146.5 g), trinmethoxysilylnorbornene

(35051 thess salutionsx e 1549 syingedste 2riplieae salien of 5-
t Qiéé?ﬁ\%rlﬁérﬁéﬂe rﬂv)nchs\ﬁ?éé Aeslividy spératwiB hitt@yst)l Bndthe

sol ution of

[ Ffe%uey ERRERN (3 heptefdp AR @iFssapd (irlgaBhe pontents of
t depnBal(dlle H'@Qteé!‘@sh %ﬁeﬁ%o‘ié@uﬁ@é#ﬁﬁr@?eﬂﬁénd poured

stirred for three hours. The resultin cous

pdﬂ&@r@begl@ﬁrdhﬁbﬁorwtametdrmﬁtrw@t(kﬂ& @ﬂ-é@h Bir. $hewesulting
LinaABI REolu %BHES%EE@!’I‘L %er Jggdt &Jfﬂhé@g& the oven

p yner was Wa

Ylfet 20 a4t 85gC( 80 rups Mere cBL@SB oUW toluESR2(1F, mPPfor=3 h at 63
2.0 I I

ol R PRI i o Bt AR A AL tpor
Etdoylcenteations unless stated other\lee Molecular weights were

determined using polystyrene standard. 5-decyl norbornene /initiator ratio:
26700.

Table 1
Conversion
Proinitiator/Initiator (%) Mw Mn Mw/Mn
[PA(P(Cy)s)a(k*-O, .
O'-OACc)][B(CeF5)4] 86 1615000 94300 1.7
[PA(OAC)(P(Cy)s)2(NCMe)]

[B(CgFs)4l 74 1965000 | 1245000 1.6
[PA(OAC)(P(i-Pr)s)2 : | o
(MeCN)I[B(CgF5)4] 66 1924000 | 617000 3.1

[Pd(H)(P(Cys)2(NCCHs)]

[B(CeF5)4] 98 1311000 | 737000 1.8
[Pd(H)(P(i-Pr)s)2(NCCHs)]

[B(CgFs)al 92 1369000 | 768000 1.8

[0160] The above polymerization details indicate that the palladium
precursors of emdodiments of this invention generate in situ hydride
species that possess essentially the same activity as the Pd-H+ initiators

of Examples 66 and 70.
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[0162] In a stainless steel reactor, decyl norbornene
(146.5 g) and trinethoxysilylnorbornene (33.5 g) were
m xed with toluene (1170 m -) and sparged with N2.

Et hyl ene was added (300 cc) and the solution was set
to stir at 80C. A solution of

[ PA( QAc) (P(i - Pr)3)2(NbCN)][B(CBF5)4] (0.038 g) in
toluene (10 nmL) was adde solutlon was stirred

s %cd 't'{]é'ﬁ ﬁ\E&H?ﬁéﬁ'nggbaiﬁg%rﬁéﬁg&héﬁ@%@t a%é)é“?fnorb?rnene

met hanol . The resul ting $d pol ymer was washed
[0161]h ImatstainEssantdeldeiaetbr] deaydmarbornérel d464%5gY, g (82

P otor T . o B TRt
(]j\Nlﬂthﬁur@we (07@3hL), repargédinithelssasd et ta Eta‘cat(ﬁO °C. A

ecyl nor baorn

o Pt areuME e R e g ook o Tl L
Ergla}(ﬂcv)lz(é: )a?g??%n@ tgézﬁilf/ubﬁﬁd WwAs @firred for three hours. The resulting
ARG HIDCH PO IR SR NGE BIRBIPLRIS LY SiavbRCUEan oF
;fhéfﬂrer]gnrgl ‘;g!lﬁ% tr%%ﬂﬂﬁ%‘ Wé%oll@'}feé)éyrrﬁétlwtbbg@aégieﬁ%m methanol
aaruf/ driashiroyagus: sl 144168 GOS) R’img 8iRBBe VLT 192215,
ggbf/a 40 8‘ washed wi th nethanol and dried in vacuo.

g

(80 %9 M = 225,000, Mv = 677,000, PDI =
3.00. 61 Exanple 40 Mass P&ﬂ)‘ rization of

Butyl norb 0164
[ F@ql;@go@ %I;]&g,v_q[at(l@y%, Ihggmgt)e ;t(lm?ngyﬁllyllqprbornene
B&n containing

CH2CI2 (0.1 m-) was add¥
[O%Qn]y R%bﬁéﬁ%h‘:‘s ét@ept%a!&lor B@é\}lﬁ&ﬂo@né@(@(S %Mélnﬂ 10

ut es, i qu nononer cured to yield

mth@ltysnmmr@en@ %éis@)pﬁewmezﬂaw%ﬁolaﬁne (FF#d L) and
e o
[B%}dazf'%%@%(% %W [a%z‘gicgég)gg;:&? and the ?i);)lutlon was set to
GHEGHBOCO. A smlut)or\/va%[ 9ée)(Rei-Br)p (MeGADRB akg)al (0.038 g)
nllHttXtJé?l QQP%I?)GWQQ QQeBandftei, dﬂcﬁ‘] wals veBPffﬁ’eéQours
5’ nononer cured to yi el J solid
n’ﬁmeresajlﬂnnganpdw pal¥ymer solution was then precxpﬁated by slow
addition of methanol. The resulting white solid polymer was washed with
methanol and dried in vacuo. Yield 146.7 g (82 %) Mn = 37,815,

Mw = 100,055, PDI = 2.65.

Example 39
Solution Polymerization of Decylnorbornene with 1-Hexene

[0163] In a stainless steel reactor, decylnorbornene (180.0 g) and 1-
hexene (12.2 mL) were mixed with toluene (1170 mL), sparged with N2
and set to stir at 80 °C. A solution of [Pd(OAc)(P(i-Pr)s)2(MeCN)][B(CeFs)4]
(0.038 g) in toluene (10 mL) was added and the solution was stirred for
three hours. The resulting viscous polymer solution was then precipitated
by slow addition of methanol. The resulting white solid polymer was
washed with methanol and dried in vacuo. Yield 144.8 g (80 %)

Mn = 225,000, Mw = 677,000, PDI = 3.00.
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Mass Pol yneri zation of Butyl norbornene [0166] A
solution of [Pd(K2-O O -QAc) (P(i-Pr)3)2][B(C6F5)4]
(0.002 g) in CHC2 (0.1 m-) was added to a pan

cont ai ni ng butyl norbornene (5.00 g) heated to 130 C.
Wthin 10 m nutes, the liquid nononmer cured to yield a
solid material. Exanple 43 Mass Pol yneri zati on of

But yl nor bornene [0167] . A solution of

[ Pd( GAc) (P(i - Pr) 3) 2( MeCNEKGLRB{gRRD) 4] (0.002 g) in

CHZCI 2 (0.1 mygdssViEs) ﬁf@#&ﬂubﬁ @mﬁﬂn@mmneng
| nor bor nene 6 heated to

[oms t 65 solulion of (e (s EHRACR(CU B (GrEnd ( OThs) @
e I [
RG]0 1 s ity %gsﬁt%@*éaﬁﬁ.ﬁﬁﬁﬁﬁ?ﬁh?"e (5100 4)
Frmeatau do 130\ker Within +Q misutsts, freolianid inerrenhayeddoyigld a
dprg.a?q |vaI ent ratio. To eval uate whether or not
use o excess of a weakly coordinating anion
for t he pol yrrerl zation is advantageous, the mass
pol ymeri zations of ExanplBx@mple4t bel ow, were
per f or ned \meavlastsﬁéolumrlzammofm&vmwmpded In

103851 128 Re] B oI TRRMEC NI AFL0.008 W
VCHCh (po1| wncéwa,su aided ®2a Brarpentaining-tylEpfharnene @.6)0 g)
SRR 812alE. ButVRE 7o BRRAER, W4 B ncrforier BARRSS yjelg =
2§mlcﬁmamlax 45 1 261.4 107.9 46 2 257.9 109.4 47 4

255.9 83.8 Table 2 [0169] For each of Exanples 44-47,
an 80: 20 (nol'% m'xture fg&ﬂ ybnor bor nene and
diB

trimet hoxysi | Wla{% Pﬂ%ﬂﬁa u‘*glnmwne‘%s char ged

with the proini

[on 66l oa@)spla@pn i@rfxlegiMma%@«%%%;l[a@eﬁsm (0.002 g) in
CH.Clz (0.1 mL) was added to a pan containing butylnorbornene (5.00 g)
heated to 130 °C. Within 10 minutes, the liquid monomer cured to yield a

solid material.

Example 43
Mass Polymerization of Butylnorbornene

[0167] . A solution of [Pd(OAc)(P(i-Pr)s)2(MeCN)][B(CeF5)4] (0.002 g) in
CH,Cl, (0.1 mL) was added to a pan containing butylnorbornene (5.00 g)
heated to 130 °C. Within 10 minutes, the liquid monomer cured to yield a

solid material.

[0168] The polymerizations exemplified in Examples 38-43 each employ
the proinitiator of Formula 1, where p=r=1. Such proinitiators have a 1:1
WCA:Pd equivalent ratio. To evaluate whether or not the use of an
excess of a weakly coordinating anion for the polymerization is
advantageous, the mass polymerizations of Examples 44-47, below, were
performed where the additional WCA was provided. In addition, a solution
polymerization was carried out, Example 48 to evaluate the effect of an

excess of the WCA on polymer yield.
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ng, 1.74 pnol) and the excess nunber of equival ents of
the WCA salt, PhN(M)2HB(C6F5)4 ( DANFABA) i ndi cated
in Table 2 (equivalents relative to Pd in the
proinitiator). The reaction m xture was then heated
fromroom tenperature to 300C at a rate of 10C/ m nute
and AH and peak tenperature neasured using a
Differential Scanning Calorineter (DSC). In all
cases, the thernoset maEaa% & Qpigai ned were

Rli

essent i al |pfdctlof ¥n ®ic@ds off n R4 Polyﬁ%rﬁbﬁ&\ﬁ‘s in
Table 1, the addition of excess WCA sal results in a

| oweri1 ng of T hed®alesgEender ature of the[polynerization
(a| Exaniiie Ny Oofgduig gicti vation tenperature of the

pollymprd.zat i ompaRemp ed to  WNpe(rgpnpl € ﬁéal€¢8ﬁ1ﬁook°q
Theér eTAQf e, Tormot 6[ [ OTS ont Aal @IZH-% dll eXCesSsS @16

sallt G U —fut y1LUI ed—gt—=a1 GRET, tenperatut 11:07 anm a |
si r-mot-atson—absent—st Z""‘l excess—of 1@9 NEA
salrt= y, ampte—48—tfHeet—oaf—an £&5Ss ofra—WEA St
Soltut+-er—PolyrrertZzatonrs— 03/ —th—a—stal “' ms steeal
reactor decyl norbornene (12"@*389 9),

IOBREE AR SBe L BB IR 4ot RO GO TR e
widebyhothwernend hd @rlm‘eihO)@BWIled)ormﬁ@ (T®g 481 nedl) Wars
stbr at. 80C.. A sol

btk (RE S pPpaiesTRAGRe A RN IR Eo dra.
( hiy,m. 74 Hhest) asdetk exdubsthenber Mtécgnval@ﬁtssdflthé QUCANalt,

The resul ting, viscous sol uti on

t hy e(p{geﬁg%l?(&qu Jord ng!”@\'ﬁa&% in | Péog (grpivyieRts relative

T'ﬂ? PdSR thé 'pﬂﬂmtlﬁﬂirs eTﬁ@'réé*ctRm Bﬁ'i?&[lré"@'ﬁs \fﬁéhﬁgat%tfrbm room
met hanol and dri in vacuo. Yi el

REATIPErAtES (SGHIREE athrate A" %nngéfr ® aadbandegalict o
ﬁéﬂ?éﬁat@%@a%d (Mﬁltﬂffé@nt%g S'cgﬁﬁl% %Brtlm'e[bﬁ/(b@(%

nost 20% 1s observed
( hapgraes.\bY thermaaey nraieyﬁ’érobzamﬁdnmme essentlally fully cured.

]  no bor ene/ tri net hax nor hor nene
[oﬁ%one ﬁl a?rlﬂw%f%%ﬂ{)f}? dB log |e&‘lces%\wr(|:&tsﬁ‘|“

ofresimswhrwrobwhngrtﬁ the p@al}emﬁdrature of the polymertzatlon (a

nmet hox | hor bor nene g fg% was ch ar wth
p V@(&)gz?& iyaiion tqrapeygiurg) ofihg Polyreesizs @n% pamRared to
(hdBRambicnd cBhtrol 0Tl$érbforét fdrﬁﬁﬂ%tldr%r%?ﬁéihlh@eau{ ex@dls of a
C{/V The sol ution gel | thin m nut es.

CA salt can be fully cured at a Iower temperature than a similar

formulation absent such an excess of a WCA salit.

Example 48
Effect of an Excess of a WCA salt in Solution Polymerizations

[0171] In a stainless steel reactor decylnorbornene (146.5 g),
trimethoxysilylnorbornene (33.5 g), PhN(Me)2HB(CsF5)4 (DANFABA; 0.075
g) and 1-hexene (12.2 mL) were mixed with toluene (1170 mL), sparged
with N2 and set to stir at 80°C. A solution of
[Pd(OAC)(MeCN)(P'Pr3);]B(CsFs)4 (0.038 g) in toluene (10 mL) was added
and the solution was stirred for three hours. The resulting viscous polymer
solution was then precipitated by slow addition of methanol. The resulting

white solid polymer was washed with methanol and dried in vacuo. Yield
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Exanpl e 50 (Conparative) [0173] In a vial, a mxture
of decyl norbornene (8.6 g) and tri nethoxysilyl -
nor bornene (1.9 g) was charged with
Pd(OAc) 2((P(i-Pr)3)2 (0.001 g0 and DANFABA (0.006 g)
and set to stir at roomtenperature (-20 C). The
solution gelled within 30 mnutes. Exanple 51 Single
Conpaonent_ Proinitiator [0174] In a vial, a m xture of
dis%n%rgo(r%meﬁesvﬁ ] @maﬁﬂsqw fonthet H’RJW@FIIZ?‘I'OH conducted
NRIRSGtNENR A WA % xR Iecﬁt’F"’)r '__[Wo ment in geld of almost 20%
[ Pd OAC)(I\/ECN)(P -Pr) 3) 2]'B( C6F5) 4
d.nl) and set to stir at roomterrperature (-20
0. The sol uti on_showed only mninmal increase in
VI scos ity over a FEAMpEDA9-58 (CRawasativ®danpl e 52
cdmsitul elymerizatign of Recym oo ezf(rmﬂhpsyglmﬂbornene
tr| tyI FABA [0175]T“A> Gemponent biitigker SysfemP( Ph) 3) 2 (25
in CD2CI2 (0.5 nl) was stirred as a
Ioi%?htu'a@ Yl tarmWW}EAGEfﬁde(Cz ofeeMSREA8he) §nd n CD2C! 2
f
(tgn%t%%yél‘?ﬁm@ng (P §Y Wi 8s Ehé éﬂﬁﬁh PH?%@IS%EQPL Fbrg% ;

sol utii on” was sea

@& gpand él(@ﬁ&z)aa&\%u (8.006r@)samd setrieestiriadmdo®1P NVR
h duct s
| n?f%%?%é B o RSO Befied AhtnleER byt OF
Co t R fed h)ys)2 Wth
(LI ( OBt rz? 2I \S/E?ABA ngé%fﬂ%@sol @td."oiﬁa'%?'eg( )oAc) 2( PPh3) z

[0‘((31 ??olﬁg? .agﬁa'gfamt')orﬁ@)@eg%&meﬁe @le %Ys@ﬁd %ﬁrhégh%giyéﬁyl-

GDZ mene. @ -9rg) V\W&schﬁﬂ@l%fﬁwéth (\Wscéz \ﬂPa-Pgban(o 06he) and

SANEAEDD (P96 o) st S PO aR b EanR 20N RS
Mﬂlmg?@dswﬁhmwh@%ornatl on of at |east 6

products including an orthonetal ated product. Exanple

54 (Conparative) Example 51
Single Component Proinitiator

[0174] In a vial, a mixture of decylnorbornene (8.6 g) and trimethoxysilyl-
norbornene (1.9 g) was charged with [Pd(OAc)(MeCN)(P(i-Pr)3)2]B(CsFs)4
(0.002 g) in CH2Cl2 (0.1 mL) and set to stir at room temperature (~20 °C).
The solution showed only minimal increase in viscosity over a period of 48

hours.

Example 52
(Comparative)
Reaction of Pd(OAc)2(P(Ph)3)2 with trityIFABA

[01 75] A solution of Pd(OAc)2(P(Ph)s)2 (25 mg, 33.4 umol) in CD,Cl; (0.5
mL) was stirred as a solution of tritylIFABA (31 mg, 33.4 pmol) in CD2Cl,
(0.5 mL) was added drop-wise via pipet. The resulting deep red/black
solution was sealed in an NMR tube and subjected to NMR analysis.
Result: The 'H and *'P NMR analysis showed the formation of at least 6

products including an orthometalated product.
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Reacti on of Pd(QAc)2(P(Ph)3)2 wi th DANFABA [0177] A
solution of Pd(OAc)2(P(Ph)3)2 (25 ng, 33.4 pnol) in
CD2CI2 (0.5 nL) was stirred as a solution of DANFABA
(27 mg, 33.4 pnol) in CDZCI2 (0.5 nL) was added
drop-wi se via pipet. The resulting deep red sol ution
was sealed in an NVR tube and subjected to NWVR
anal ysis. Result: The 1H and 31P NMR anal ysi s showed
the formation of at | eastExampledscts including an
orthonet al at ed product. (@onmdratis® (Conparative)
Reacti on oReRéfiéh\of PARORE), P (Phy)A vaith iLi(OEtD) F ABABA i n
CD3CN to Yield [Pd(QAc) (P(Ph)3)2(CD3CN)][ FABA] [0178]
[0476p| UAismiutiain ST CIRAQL (RFAPR)-ARS rh@533m, ureal) dn OC), ((h5
0.5 m i n_ of
CronySs sthepdian o S3ufien PEERQETIBA C¥taa 4 menap
VV&SDzml‘éjéfﬂ5 drlilo)pﬂwla Sgdyd Argp-pide vﬁhﬂpétemhbtreagltmglge@w red
SO I on was seagl.ed i VR t u ted to
Rl B WA Se S ERUS G IMBJHRE PacaipiSAe R NIR ALy s
S IRaRA: t‘hl@e fIQrdiﬁWPFNMR @A) $18lsBowrtaHY Gormaidy it 1BBR 6
(CD3CN, 6) b‘@% [0179] From Oorrpar ative Exanpl es
49"‘?‘84%3'”‘?“{‘“@5@” Q%ﬂ%"?l?d%@lpf‘l‘pdict he reaction of
Pd(QAc) 2(P(Ph)3)2 with a number of weakly coordinating

anion salts does not | ea@(%"apsr?‘ﬁ sol abI e proinitiator
product The _sel ecti on ACOMRRARIVEh of a Lewi s base,

.e., acet onRepgtign of ﬁf’(p/t\ﬁ)é(Pr(gBBﬁ‘Mﬁh DANFABA 1 t he

f t f

38 pansiiqrral R B BRI Wacks) BBl e 05
SénL) (\@é’fﬁﬁ&fré& 248 solas bf DANHABA ((@@ﬁ@(d%u uHﬁdIﬁDnZCDzCIQ
W t h Trityl FABA at Room Tenperature [0180

y &9 |5d¥ﬂ)—PW@§)@6*)d?€FﬁtrPPTﬁ’Y'§%)V? pipgt-nf)e Restinga4qRREPq $RIBtON
akyasNZ &4 h‘?an m\/Ithhﬁe %Ha%ubﬁé%té@ td Nm)anbfysﬁé"mt The

di;ssol ved in 0. was added dropw se via

syHiange®'P| maa@law &h@@/eyiethecfwr@@mqn pHat leagt & oAk

g ol ution was m xed
tﬁﬁoﬁgﬂaﬁla%%\rﬂ‘l@nnggd %dtpt-@gu or NVR. Result: The

presence of [Pd(ic2-0O O -gpe)bR(8s Pr)3) 2] [ (B(C6F5) 4]
was identified as a vVery(damg rag(,g)duct (one of twelve

Reaction of Pd(OAc)2(P(Ph)s), with Li(OEt2),sFABA in CD;CN
to Yield [Pd(OAc)(P(Ph)s:)2(CD3CN)][FABA]

[0178] A solution of Pd(OAc)2(P(Ph)s)2 (25 mg, 33.4 umol) in CD3CN (0.5
mL) was stirred as a solution of Li(OEt»)2sFABA (29 mg, 33.4 umol) in
CD3CN (0.5 mL) was added drop-wise via pipet. The resulting yellow
solution was sealed in an NMR tube and subjected to NMR analysis.
Result: Both 'H and *'P NMR analysis showed the formation of a single
product. 3'P{'H} NMR (CDsCN, §): 32.8 (s).

[0179] From Comparative Examples 49 to 51, it can be concluded that the
reaction of Pd(OAc)2(P(Ph)s); with a number of weakly coordinating anion
salts does not lead to an isolable proinitiator product. The selection or .
addition of a Lewis base, i.e., acetonitrile, into the reaction results in the
formation of a stable triérylphosphine complex of the type trans-
[Pd(P(Ph)s)2(OAc)(MeCN)]FABA.

65



signal in the 31P NWVR). Exanple 57 (Conparative)
Reaction of Pd(OAc)2(P(Cy)3)2 and Trityl FABA at Room
Tenperature to Yield [ Pd(K2-O O - QAc) (P(Cy) 3) 2] [ FABA]
[0181] Light yellow, Pd(OAc)2(PCy3)2 (40 ng) was
nmeasured out in an NMR tube. To this tube, 47 ng (1
eq) trityl FABA dissolved in 0.75 nL, CD2Cl2 was added
dropwi se via syringe. | rmedl ately the yell ow sol ution

turned black in color. Iéjggon was m xed
t horoughly then submtt N}% Result: 31P NWR
et R g o st

[d189 a[lé & low B@g@A%ﬂ(P(@br)Pﬂ((%Qﬂéﬁ)(ﬁéé n%a)sa}e?d W't& bn

Tri erature in Acetonitril

Yl'\lé\ﬂ% ttpmy ( @\é'}l@Fb(”Pe 2] 31)92((1 rmislyﬁ/’@ém]sso[v@ﬂsmo é@m#g
oicp, h\kﬁ%@hlﬂg&"drw Qﬁ\% géfgdgepnméd MRy wrows Yion

In an I gr ans

t tume daBAgdides dirowd in goler.78he ﬁ@'%ﬁl\@’%"\m@ hly
d
 APRLANRR G MR TR Brelob 18 el AP On e

pPe)abzﬂ:[(B(é?teEs)4Paa$ lmmﬂgd asfa verlyueiner g dnet ( qdijeﬂtvwedye

he, pitate. The solution was m xed
th@]ouxg{ﬁ?‘% tphgrnm&bmtted for NMR Result: Both 1H and

31P NVR anal ysis showed tion of a single
product 31P{1H NWR ( %leﬁfrz& 8 (s). Exanple 59
8)

r ‘ﬂ’d Azét&“yl)l r&ﬂlre
R e e ”Qf?eﬁ y
641 b YA TR P 0 i ey v

t NMRIt@BATditkis dubedt T moo(1781) trty! cﬁ@oww I 'éﬁij

SRt 35, YRS MR S Sl 8y s

whgngi mktihcgom:g h1rfya sofitorswBaTiKed tﬁwﬁumthﬂegu@mrtted
315 B, 1 KE0GIS 9'BNMR identified [Pd(k%-0,0"-Ac)2(PCys)s]FABA as
the sole product. *'P{'H} NMR (CD3CN, 8): 58.9 (s).

Example 58
(Comparative)
Reaction of Pd(OAc)2(P(i-Pr)3)2 with Trityl FABA at Room Temperature in
Acetonitrile to Yield [Pd(OAc)(P(i-Pr)3)2(NCCH3)][FABA]

[0182] 30 mg of light yellow, Pd(OAc)z(P(i-Pr)s). was measured out in an
NMR tube. To this tube, 51 milligrams (1 eq) trityIFABA dissolved in 0.75
mL MeCN-d; was added drop-wise via syringe. Immediately the solution
turned dark brown then yellow in color with a light precipitate. Four drops
of toluene-ds was added to dissolve the precipitate. The solution was
mixed thoroughly then submitted for NMR. Result: Both 'H and *'P NMR
analysis showed the formation of a single product. *'P{"H} NMR (CD3CN,
3): 44.8 (s).

Example 59
(Comparative)
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[ Pd( QAc) (P(Cy) 3) 2( NCMe-d3) ] [ FABA] as the sol e product.
31P{1H} NVMR (CD3CN, S): 32.7 (s). (0184] From
Conparative Exanples 58 to 59, it can be concl uded
that trityl FABA can be used with the appropriate
trial kyl phosphine in the absence of a Lewis base to
yield a stable conplex. The conbination of trityl FABA
and a Lewis base is al so an advant ageous mnet hod for

t ReaeticoobPd(@Ac).(BdGyR).nwitly Trikd RABA RK Roghb S pmipesature in
Exanpl e Ag@tdhitrflatatvield [BH(OAc)(P(Cy)s)2(NCMe-ds)]FABA

cis-[Pd(x2-P, CP(i- F’r)2(C(CI—I3)z)(QMS3 Pr) 3)
[0183B- WIN)g] JBh BB ¥eilo GPUEBACHOT Je tasoMgasUEd, auja an
QMF%F Bl'g]ﬁgg )rtrgte)(@sﬁ§gxﬁﬁ8ra% Bedf etABABN bigs&i¥ed in 0.75

[riEdKA)eE{\EIIQNa@&d)jeB(dreEMQQ 2] B(rodfes) mjme@@tqume golution
e Bl Phyr i BTW R Gl O A ARG iy L e

trrelgian tmenxsusraitisaisfot NMRY eszsaﬂti 'RONMRI lblesnﬁerd)m t he
L@@@@%ﬁg@g{@%@gn gk ASMecSsle BRERRAT @ P Rk @

d:ﬁq\?)@%?P - P(1-Pr)2((CH3) 2) (P(i - Pr)3)
] [B(C6F5)4]. 31P{1H NMR (CD3CN): 6 51.7 (d,
[0184]1 netoad @loed)arphms Bhampids 58 8 39( il candreatenaigted that trityl

ERSEP LT sl e g M 6 b

BBl a_leameda@dsl trsplletd as)ablé ldohiyReX. THRe dajnbisatiorpof ifity! FABA

one & b5 e alpoLA pshipOegys Medplfipraods el

dortaldngd thdErialiQupiPodphingsd, CH(CH3)2), 2.21 (m 3H,
CH(CH3)2), 2.65 (m 2H CH(CH3)2). 13C{1H NMR
(THF-d8): 6 1.33 (), ZXExalmpiB®04 (d, J = 5.1 Hz),

20.5 (mPrefﬂ;rz&lonz& &s([PHIm -ALE-F(i-Pr))C(CHER) P ((-Pr))),

137.1 (d, 1JcF = 242( 8][3396F1,)41d 1JCF = 243.00

Hz), 149.2 (d, 1JCF = 240.6 No peak was observed
[0183] C@&@Nm carboh@is3] 19n4gl mfms rhamh)iwas added to an

P ey $9IBi e ESPAT {géﬁgi*b%@bé@ B(-Pr)2IB(CeFo)d

6 QE?g(??@e’fﬁy %Hdl?Pr%i?é&F&Gs%B ( P Rﬁpe?fé%&@ rﬁ&%rl)e‘lvias(
6ﬁs’p4]for [@bgax]roqmetegmﬁygmﬁq 'E,hle faac lparrmgfpge was filtered and

%8%@%5 it T%ﬁétgf\g%rgpiel@\%ﬁ[ UreFPEHd pReselrdidgive a
waxy material (0.1546 g) of cis-[Pd(x3-P,C- P(I-Pr)z(C(CHa)z)(P(l-Pr)a)
(d5-MeCN)][B(CeF5)4]. >'P{"H} NMR (CD3sCN): § 51.7 (d, non-metalated
phosphorus), 43.2 (d, metalated phosphorus), 2Jee = 30.23 Hz. *'P{"H}
NMR (THF-dg): 8 52.4 (br, non-metalated phosphorus), 44.0 (br,
metalated phosphorus). "H NMR (THF-ds): 8 1.29 (m, 18H, CH(CHa)2),
1.46 (dd, J = 17.4 Hz; 15.3 Hz, 12H, CH(CHs)> and d, J = 17.4 Hz, 6H,
C(CHs)z), 1.63 (dd, J = 12.75 Hz; 9.75 Hz, 6H, CH(CHa)z), 2.21 (m, 3H,
CH(CHs)z), 2.65 (m, 2H, CH(CHa)y). "*C{'H} NMR (THF-ds): 5 1.33 (m),
20.1, 20.4 (d, J = 5.1 Hz), 20.5 (m), 21.9, 23.8 (br), 45.7 (br), 125.4 (br),
137.1 (d, "Jcr = 242.40 Hz), 139.1 (d, "Jcr = 243.00 Hz), 149.2 (d,

'Jor = 240.60 Hz). No peak was observed for CD3CN.
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di chl oronet hane (6.0 nmL) and stirred. To the above

sol uti on was added di chl oronet hane (6 nlL) sol ution of
pyridine (0.164 g, 2.073 nmmol) in air and stirred for
5 hours. The initial Iight orange color slowy

di sappeared w th the devel opnment of a colorless
solution. Volatiles were renoved under reduced
pressure to furnish the title conmpound in 95%yield

[0486p migs)lmné} feshdrs cvsem(g%m Fy-Py ROIC Hl) CH4¥PoR  of
C,( eptane) into the ether solupon of
CF§)3? N) ][B (CsF5)4] can be prepared in proteo-acetonitrile.

(x2- P G P(i - Pr)2(C(CH3)2) P(i - P@)S)(NCBHS)][B(OGFS)4]
NVR t
[ SRErmiee ohcuUP A BBl I I SEE N 1B
the 1H and 13C peaks were unarrbl guouslz gage with the
[oam of TRAVGOBPRENE 06 QRS (PR
3): 6
DL T g SRR, N (ol 9).
5dnphptomemar(q-p§6 QaHL) g, Teith agp@@p@)tlonlwqqadded

1d§§ (%mne 6' ﬁ%@) gﬂﬁ.@@)@wr@ r%o o(’f@4 é'ﬁg@t_é(rﬁh%) air

2and sHHsN)for 5 h@urs( t Themldlghtzoam&e CCl'HF slogaygiga ppsa@

4 ftp Eidsvefopgieror s o e P Biudr Abihdd Fefd EhdVed ©
24n8er thdutdd pres2e 19 fihin)sh the.tlle c(aidpotfml‘F’(D 95%5{1918 (490
Chi! Sptalaks Q8w b Vhahr qtioh dfantadg Sorherdfe finto
1ﬁbeSthe148lu4io(1de 1JCF = 237.30 Hz), 151.1. Anal.

i (b PR E TS 3P (P KR e 1 MR tube

r t 63r Xrrapatatiues
ofS ! SRicH) Sher %ﬁ%r{'?agg %?%Be@ﬁgﬁ*@‘ér (3 o o)

N@\gpr\gpmeg(tg&f:m H apgl Pepks é(vqypgnamblguouslyg made with the

glggd;’éf t\\;\};é{jalﬁ)&%)@h ght o%é@fﬁ;\h%@%@&@ﬂ l\ﬂ\m?%gagi)ro&@ﬁalc

adusEsureBens > tR{ M} NMR)WDéﬁlsr)eS @9. ‘00:9597 2 (ﬂhe Js;aI—LRQ 8h

e SRR E Lot TRl The 2B SRUCTR AUl -

evapo(m! 121, Mg UF-QCH},DQ)GB‘DO (&iLFHH-,l'(}:HNBﬂs)(gﬁDZQZrh 28, ring-

4%/47(1043)2) 233 5%JE|H Lig 361 on, iRy % a7 AR € P30 1z, 1w,
CsHsN), 8.51 (d, *Jun = 4.20 Hz, ®H, CsHsN). °C{'H} NMR (CDCls): § 20.1,
20.3, 21.8, 22.5, 24.6 (d, "Jcp = 13.8 Hz), 24.8 (d, "Jep = 26.77 Hz), 40.9
(dd, 2Jpc = 45.98, 28.27 Hz, 'C, ring-C(CHa)z), 124.1 (br), 126.2, 136.4 (d,
1Jor = 245.40 Hz), 138.4 (d, "Jcr = 244.20 Hz), 138.8, 148.4 (d, "Jer =
237.30 Hz), 151.1. Anal. Calcd. for C47H4sNP2PdBF20: C, 47.68; H, 3.92;
N, 1.18%. Found: C, 47.67; H, 3.63; N, 1.17. See Fig. 4 for structural

representation.

Example 62
Preparation of cis-[Pd(k?-P,C-P(i-Pr)2(C(CHa3)2)P(i-Pr)s)(2,6-
Mezpy)][B(CeFs)4]

[0188] In a vial, Pd(P(i-Pr)s)2(x>0,0'-OAc)|[(B(CsFs)4] (0.102g) was

dissolved in dichloromethane (1.0 mL) to which was added 2,6-
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Preparation of cis-[Pd(x2-P,
CP(i-Pr)2(C(CH3)2)P(i-Pr)3)(2,6- Me2pYz)][B(C6F5)4]
[0189] In a vial,

PA(P(i-Pr)3)2(x2-0 0 -QAc)][(B(C6Fs)4] (0.102g) was

di ssol ved in dichloromethane (1.0 m-) to which was
added 2, 6- di nethyl pyridine (0.0095g). The sol ution
was stirred at roomtenperature for one hour and then
tdimetiofipyridine ;(DJO’(h)eﬁg;il Fhd sbhtioprwallistired barowd téyiperature
vaporation t sol vent 1P{1 VR :
F57BE6 oyP 2o toon g SollGapipndresh dnd e prosaat pbfetned by
RveRartidrosf B solvent. *'P{'"H} NMR (CD,Cl, 846 71 d), 33.53 (d
Gj s- [ Pd(x2- P, G P(i - Pr)zfq}cm)zg R s {9 ()
BdEISFl@Q)?‘PBKZ%FS) 4] (0190] The title con‘pl ex was
prepared in 95%vyield from [Pd(Pg -Pr)3)2(x2

O 0 -0Ac)] [ (B(C6F5) 4] ( OExamp 0. 4321 mmol ) and

4.t er t - BrapaArp§en of ais-[PHO:2REPH-Pri(G65H:) 2P 4)(.6-

di chl or omret hane (10 mM9zm)]H3(&sEdddure simlar to

t hat adopted to repare, conpound of Exanple 61.

[01803{ 1Hp anig, PACRIER3)s)2(67-MR02 OA) [(BX € Bs)¢1o0; 102Ipmas

/ 3),. wl

dp s in denIHnefigi v g oy 10 Jinich S Basfi'e- 1 4
(ctimethy}ﬁmme 10.0098). BPHolutidndBaditirrédat room temperature

pP e o Ak ting 59 lign GUERd e 1% pyugt Ao tice el
(eVapolddion omge@dd@wﬂ)%{ HY. MBIR mngﬁlwé4ﬁ1@@dm5 PHd);
4- But C5H4 8.36 (d, 3JHH = 6.00 Hz,
49pr BROSRRINZ 73C(H NVR (CDCI 3): 6 20 2 ' 20. 4 (d
2Jpc = 3.15 Hz), 219( y 2J|?c 255Hz) 22 (n)
24.6 (d_ 1Jcp = 13. Hz 7. XaBpie,5¢ 4
3JcP = Erewrﬁﬂsm °§9'93E:§5 EIC RG- G(:PHaé )PbcPr:)s)(44% 20:
29.30 Hz, 1C, ring- C( BHEFHYN )][Pjﬁe% 4124, o (br), 136.4

(d, 1JCF = 245.40 Hz), 138.4 (d, 1JCF = 244.80 Hz;
[0190). 4 The titeyegmplexypsprenayed lrlglé%eylelgefmm [PAER-Pris)a(i-

T e L SR e e T
@8- 2282y9et.p 84T invnobiin Dietyaraoretbame: (D b by a procedure
FinMEL BRSE AokbRA BBEAR UihPlund Bt BBk 01, TPrLNMR
D013 ) v % 2 Ba)s 8614 (Ao 2Mpt=aBa10ddH Splet NeAR (DK SS 1.11-
oLy MBI AR L ANS L s Fing-C(CHa)2), 1.33 (s, OH, C(CHa)s), 1.40 (dd,
%Jun = 7.10 Hz; 3Jpy = 4.95 Hz, 6H, ring-CH(CHs>)3), 1.46 (dd, 3Juu = 7.20
Hz, 3Jpy = 5.10 Hz, 6H, ring-CH(CHs)2), 1.99 (m, 3H, CH(CHs),), 2.50 (m,
2H, ring-CH(CHs3)y), 7.48 (d, %Jun = 6.00 Hz, 2H, 4-Bu'CsH4N), 8.36 (d, 3Jun
= 6.00 Hz, H, 4-t-BuCsH4N). "*C{'H} NMR (CDCls): § 20.2, 20.4 (d, 2Jpc =
3.15 Hz), 21.9 (d, Jpc = 2.55 Hz), 22.6 (m), 24.6 (d, "Jcp = 13.95 Hz),
24.7 (dd, "Jep = 25.20 Hz; 3Jep = 3.15 Hz), 30.3, 35.4, 40.5 (dd, 2Jpc =
46.20; 29.30 Hz, 'C, ring-C(CHa)p), 123.3, 124.0 (br), 136.4 (d, "Jer =
245.40 Hz), 138.4 (d, "Jcr = 244.80 Hz), 148.4 (d, "Jcr = 240.30 Hz),
150.8, 164.1. Anal. Calcd. for CsHssNPoPdBFa0: C, 49.39; H, 4.39; N,
1.13%. Found: C, 49.54; H, 4.15; N, 1.44.
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Exanpl e Identity of Lewis AH Peak Tenp. No. Base (LB)
J/g C 60 MeCN 232.5 114.3 61 NCoH5 261.4 142.4 62
2,6-Me2py 249.5 141.7 63 2,6- Me2pyz 232.3 132.2

Table 2 [0191] For each of Exanples 60 to 63, an 80: 20
(mol %9 m xture of decyl norbornene and

tri nmet hoxysil yl norbornene (10 g) were charged with

the proinitiator

cis-[ Pd(x2-P, G P(i - Pr)2( E¥ Edié)p i - Pr). agL HB(OGF
5§’qﬂym%\'izaélomfapec(yg;qr ome%aryb'@jrlm‘le haxysi rpggnene using
m xt ure Mﬁglﬁ%ﬁrlwwlphewh'ne&mlmM rPd’PU}'Téafl%s 300C

f.10¢ k
rEdéct Sten Lo Hobr ?é*éﬁéﬁqqaate%%aﬁﬁ@%n S Pplizations

( DSC}——t+n—alt—cases; éhmm‘mf Aterr. |%Tuut at+-red
wer e| essent | aI |y ful cur e residyal nomer
was (Exampigpdd '%éﬁmﬁ ng a gﬁ gol 72K 2% on
(80ClfalMNo3n hi nuBase BC £ qr nut ¢ and Sunning a

DSC. | ReS@l t: | As siMa#Nin Tabl ez@af’as he stiHEndth of
the [ewi6d bake | MNGsHases {he B8hK tefperatid%tof th
pol yperi62ati pn (a6HVieimyr of| t hd49.8ct i vati on141:7
tenper atadre of the-Mmpyarerijzat POAB compar ed13Db2t he
Exanpl'e 60 control. Theref the latency of
formul ati ons "contai ni ng ci S%%g(XZ P, C

[ofgu Prsa(éamgmm?s 63@5 B3 LaB)&Q :B0 6eB)pd mismes bes
n rove ex nae 0 or Wor e
SR TRsROBTenE AR B S RER TR PR nanel® o ware dheled Uitn

3.
(F;trg\t%r’%}ﬁ?ﬁcﬁéégr efs- Jm@lﬁ ﬂec “““Z@%‘ET‘?.”;%‘%‘?S éxwm,)' NBﬂ[BlCerm

anteapmcd@r @rﬁlo(ﬁf 35 QQ%:I[ ('I'@ygp)agm H)l(q%@ms[ e@épgjqq from
I
LRt TRe Ay BB Rl Prckdife Bonbumling kit o 8ha peak

kept at 0 C was

a@dmbratwelrmeawe@ﬂm[nggq Diffarentiy |3 ¢azrieg Splqrimeter £DSG)-
r ik ul ?5@43) tl‘)@tl‘fecrmo%@c Halt%r?alé %gtam')r%d \{Jeﬁe GREBHAy Il cured.

re was stirre our and t'hen
fThe eesduakmDanmeewlse:la't@imiaeédbymMmmg Ahvas®l ati | es

Wgol?/mterr]lggtnragr(@d‘%lfol?l%eﬁﬂn\ﬁ?&éwgb‘t@ fé(tj §d pnil‘?ut)égi gl%vrunning a

DSC. Result: As shown in Table 2, as the strength of the Lewis base

increases the peak temperature of the polymerization (a higher of the
activation temperature of the polymerization) )compared to the Example 60
control. Therefore, the latency of formulations containing cis-[Pd(x*-P, C-
P(i-Pr)2(G(CH2)CH3)P(i-Pr)3)(LB)][B(CeF5)a] species can be improved
(extended pot or working life) by the addition of appropriate Lewis bases.

Examples 66-67
Preparation of Hydride and Deuterium Derivatives of Cationic Palladium
Hydride Initiators

Example 66
Preparation of trans-[(CysP)Pd(H)(MeCN)][B(CsFs)4]

[0192] To an acetonitrile (30.0 mL) solution of Pd(H)CI(PCys)2 (300 mg,
0.43 mmol) kept at 0 °C was added a solution of [Ag(toluene)s])[B(CeFs)4]
(415 mg, 0.43 mmol) in acetonitrile (20 mL) via cannula. The resulting

mixture was stirred for 1 hour and then filtered to remove precipitated
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foam Yield 520 ng (88% . 1H NWR (CDClI3): 6 -15.34 (t,
2JPH = 6.9 Hz, 'H, PdH)11.10-1.53 (m 33H, C6H11),
1.70-2.05 (m 33H, C6H11), 2.28 (s, 3H, CH3CN).
31P{1H NWMR (CDCI3): b 43.6. Anal. Calcd. for
C62H70NP2PdBF20: C, 53.64; H, 5.08; N, 1.01% Found:
C, 53.64; H 5.07; N, 0.96. Alternatively, the title
conmpound was prepared in quantitative yield by the

rAg!t Tor olat]éd Herl NQEHE hB(EbEB) & vanding Rdwa(aya)ya]lown

ApElar it fo G, | 7 AR TETak 0 TECHS 1 BRssre 11

1®E9’31H)A1910@$153S(1m$m1-$|©&-h@f 1"'7‘10@'@5 aRhBBKCBER) 4, 2 285(@

Gt Gty CBE et PR il b BB, Anab dlEedotos (2 )

V@&H@QMdWﬂﬁst 58 oA, &t 6d;N L N6 19 Rt ©) 5382 H,%5107;
S,\g Q;@ﬁl %as c.mxture of a clear aqueous Iayer and a
I e,

isanatively.dBg tdegomRrouns was prepargdip guaniikadive
SHEIBMARNEGEadiSIPU! MEH )N BEHAIHENFY.] AR (o)1 i

ecanted via cannula and reduced to dryness | eaving a
\Raejonitile ghtegmpiameegtden solid. Yield 2.32.9. 1H NWR
showed only 15% residual _ N-H vvh| le 2H NVR cl early
showed t he i ncor por at i onE¥ample 712to the N-H bond.

[0194] A Rigpgsaiionaf Bﬁnw@@%)’ﬂ (rb(l\%cg ][3(05Fsh}o| )
and 2HN( CH3) 2Ph[ B(CBFI% Lms %
[01E31ve ANDTESNAYSPRAS OB G HIN PINIE oir)s (RBOhehmmehn a

af1 %.kﬂwetofvmeﬁ@%%%w% (O ALY Ss sthirb@ad rigbFoudVR
i ndi cat ed formation o

[d=geserd RO\ mEY) Wias| ddsiads Admapt innediaigly the sysrRension
i Sebab dtﬁﬂﬁé&%%&ﬁu&*}ﬁ BHESURL YRS IE?EPEIQ&% éo@utsola pale

par ent suspen3| on which was su sequen [tere
AN efganie layaral he myxtuse wa§§tlrrﬁcbfor i4 lwlas@ndatbetqﬂgamc

R0 08 BpEingel (4 ¥R el P R ind iy
_hednghflyopa’eadgremntémlldphﬂejd 2032 @l \H Mﬂﬁlshwqdowrayﬁﬁ% oefsmlrdal
S EwhPe HAWIECEERyy SBRRef Ve AP BRR 2Bl i i

(Hﬁ‘nfdect of | sot opi c Label [ ng on Latency) - Exanple 68

Pol yneri zation of Decyl norbor nene and
[0H84Thro ArBHPSPBIATR BRFRonE: @s4hg, 7.5 mmol) and

2HN(CH3)2Ph[B(CeF5)a] (0.60 g, 7.5 mmol) in ds-MeCN (5 mL) was stirred
for 2 hours at which time an aliquot was removed for analysis. 'H and 3'P
NMR indicated the formation of [Pd(*H)(MeCN)(PCys)2][B(CsF5)4] and that
no starting material remained so the aliquot was returned to the parent
suspension which was subsequently filtered to removed the remaining
solids. The filtrate was then concentrated to dryness leaving a beige foam.
Yield 0.73 g. "H, *H and *'P NMR showed the desired product had formed
with approximately 50% incorporation of ?H into the Pd-H bond. Some ?H

incorporation into the PCy; groups was also observed.
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PCy3 and d33-PCy3 Based Pal | adium Proinitiators [0195]
Into each of two separate vials was charged an 80: 20
(mol %9 m xture of decyl norbornene and

trimet hoxysilyl norbornene (2 g, 8.7 mml) and a
magnetic stir bar. To one of the vials (vial 68a) was
added a CH2C1 2 solution (100 pL) of

[ Pd( OAc) (MeCN) (PCy3) 2] [ B(C6F5) 4] (Pd 1446; 0.5 ng,

Bdg )(; 1OCZ|2r(TZID|2) whil e g.o gk g4 @l (vial 68b) was
cadod 2 G20 %@%@&%ﬁ it oo,

0.5 ng, 3.5 X 10-7 nol). Isvveresealedand

f}glﬁ?lgﬁ\eﬁlgbgorﬁbf Bmlﬂmboﬂn@ﬁ@%hatﬁfﬁgﬁgiygyl @J%?n{l)?ré@uSIng
Vi scous thaﬁ y%éa{?@ldﬁa-v?gﬁ % %‘?at%ér 1%%@ou?6gsthe

[(mis;t | B0 'eacwo@hm%@pawéﬁé vl%@é whg chhRyddsn B’Oldoe(nm e%)n

soldtion in vial | owed nmuch nore readil
séW?S’F'-é% qﬁée@vlpp@@é@ewaad tripeihoxyalyInasbornengyR. g, Bof Mmol)

Eﬁmmr aghtllic i Pa T T%O‘%ﬁéjoir‘?ﬂ%%alﬂﬁﬁpéﬁa)ﬁﬁas added a CH,Cl,

at| on O nor bor nene and

Trsohsiondx 8 iMLy loh 57 &6t (Meggll)(rl?&ya,)%HBI@PM] fdd H4ngased mg.
Pa] & adj g, By g%mléfo%gr&hé%g @Vg%%é@ %%} dté{\@Hzclz

separate vials was char m xture

gfsodié'@jﬂ: (160 by néf%d(&)mb)?Meﬁblt)(ldeec?be)g][ﬁ@ ®)+h Edve-R214116;
o

S5 Wbl 0 AORLBIP B I04S0F1SL oy
ofteifnPd(ethEeM2aN) PASta) 23 (B GEHE) stlutidPdin138i35820wBs mgticeably
g' d%% \égcaﬁfgﬁé% tP{@t' h% JI%B}Jlaf)tgF tf§5 h}ﬁ'u?é th(evéo‘fi‘utlo%gm)w%a

solutlon

[ W%@WNIGQ’WBMPPB@EE@IA]VIE(I(HBbFﬁvaLé}BBwCB rborengadily.
ST SPRlas URte PRCRRAY 21 Re 2ot el Bab hatiPles

t heiredtduh isold nfasgi al 69a was noticeably nmore viscous
than that in vial 69b. Both sanples were placed in a
130C oven for 1 hour. BdEtample@9%s cured to a solid
meRslymiexiaathbre of Defylmpalsarinean aatl Trimethoxysilylnorbornene using
trans- [ ( P-i- Pd3) 2Rd(Rd-ONB4Ndd| P B (a@ih )RFbinififtbes |

trans-[ (P-i-Pr3)2Pd(H) ClI'] (292 ng, 0.630 nmol) was
[6196]r ethtdo rachof two istap'araete (V&al®wak )chargecanBER O @nel35) C.

Sl o SSRERRL AR 05 SRR P55 o
0.6di2a maghgtic stidbah Tar emebdhitheerigl6 (Gah6da) Wdalssadéscﬂj bBtChgCl,
AR Bh LY oF [P d(H)(MeCN)Y(PCya)sB(CeFs)a] (Pd 1388; 0.5 mg,
3.5 x 107" mol) while to the other vial (vial 69b) was added a CH,Cl
solution (100 pL) of [Pd(*H)(MeCN)(PCy3),l[B(CsFs)4] (d+-Pd 1388; 0.5
mg, 3.5 x 107 mol). Both vials were sealed and set to stir at ambient
temperature (21 °C). After 24 hours the solution in vial 69a was noticeably
more viscous than that in vial 69b. Both samples were placed in a 130°C
oven for 1 hour. Both samples cured to a solid mass.
Example 70
Preparation of trans-[(P-i-Pr3),Pd(H)(MeCN)][B(C¢Fs)a]
[0197] trans-[(P-i-Pr3):Pd(H)CI] (292 mg, 0.630 mmol) was stirred in
acetonitrile (6.0 mL) and cooled to -35 °C. To this suspension was slowly
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within 15 mn afforded a precipitate (presumably AgCl)
and was stirred for additional 2 h at room
tenperature. This solution was then filtered through
a 0.45 pmfilter, and the volatil eswere renoved under
vacuumto furnish 723 ng of trans-

[(Pl Pra)2Pd(I—|)(|\/teCl\I)][B(CGF5)4] in quantitative

Y 6dgad aghiiacsolinen ¢-38569 of FAlRTeTe by Cisgeel (553 g,

N,
f?%mn%ﬂgﬁ%hl%%@%% 0 rﬁLﬁﬁ’h@ re's‘hl%reé@@ﬂ RXtu@

CP‘I("(‘JILBF é)mln afordpda @Gef('ﬁ*fféfe }(pfe@,HWg@y Agng‘?&p was pﬁlrred for

C'ﬂ%@h‘)ona@@}{at"r%oml\@n{p@%?é THis séluflon %&s&heﬂ‘ﬁlt@red through
(virtual Jcp+3Jcp = 11.0 Hz), 124.0 (br),

1260. 35mﬂtter( and thg gpiatiiesw@ra reppved gpder (aguumyigfusnish
2
ol e Sy TGO PO il

SI ne rlvatlves
EXSH) AT Cocior C.ati SN EHBE 13, 26, Q0] 4.04: N, 1.22%.
Tﬁﬂtohagp %y HS@W S\ﬁ%gz E’rP%hHmF@r(@%n §dal%5 hey NMR
meocmngeimec@ ZJRHe Véécttlz oH'l o?dH)Aé@_%Emziﬁlé %Ws)z)
V"'zt y body JX?%H (835/1'%32)2 ﬁ ‘%#I-Ptd%'cr\?)t heg %‘F&INPI# %ébb' 8d5

vacuo
Nm (ZDZ) 3).9 (@ritallB Jcpaprﬁqlc(pd= 118»Hz)cﬁ|34 OJGHH:'A 25. 3r|1§6 4dd

L8 (o e ety L 19 0
As i-Pr3 (O 420 g 2. 06gpmbes @dded under a
ni trogen rpég)sap DS aﬂ&ieﬁt ility Of %lﬂ&D'%ﬁ%tlv@e

nov

sol vent was I'n vacuo, —and e resi due was
washed wi th hexanes 0. 6?@&,5@315 % pale yellow

powder was obt a| ned I c CDCI3): 5 1.41
ppm (d, 36H, éﬂd}' 26 r;?(@é ; b 1.79 (s, 6H,

° ;
[3) 3 [(gfﬁfﬂéﬂ Yr?ei;élﬁ’r [\A}%Cé réﬁatedpo MMﬂe

020 P 2( QR CCH3
(V331G Jonep W Sig ;ﬁ%ﬂa ﬂe%‘lﬁﬁr%#Q) e E?actlon of

<(:| :%c%%ﬁ%r %ﬂgﬂrﬁ@% ) v&hrrﬁr?zﬁrma@l %76Vtﬁﬁ%l)dh%ﬁéthyle@thbyaﬂ@ di8tilled in

m Xture was stir

gmaucugéh aB7 PaGhmmisa S 66 TRy, THoNMR (EDls): 5 1.18
I Y. 5[] B( C6F5) 4
Oé‘djﬁig q@?@s ﬁﬂ_;#t\%vaws% gda %éﬁgﬁﬁi@g% SEI $r| ng) J

[01 99] To a stirred chloroform solution (10 mL) of Pd(OAc). (0.229 g, 1.20
mmol), As—t-Prg (0.420 g, 2.06 mmol) was added under a nitrogen

atmosphere and stirred for 1 hour. Tﬁe solvent was removed in vacuo, and
the residue was washed with hexanes. 0.630 g (97.5 %) pale yellow
powder was obtained. '"H NMR (400 MHz, CDCls): 6 1.41 ppm (d, 36H,
CH3); 8 2.26 (m, 6H, CH); 8 1.79 (s, 6H, CH3COO).
Example 72
[Pd(AS-i-P|'3)2(K2-020CH3)2)][(B(CGF5)4]

[0200] Pd(As-i-Pr3)2(02CCHj3). (0.321g, 0.507 mmol) and p-toluenesulfonic
acid (HOTs) (0.102g, 0.536 mmol) were dissolved by 10 mL
dichloromethane. The mixture was stirred under nitrogen at room

temperature for 22 hours. 5 mL dichloromethane solution of
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for 15 mn at roomtenperature. Precipitated salt

Li OAc was filtered out and the volatiles were renoved
in vacuo. The sticky residue was washed w th hexanes
and diethyl ether; 0.175 g (yield 28 % bright yell ow
powder product was collected after filtration and
dried in vacuo. '"H NWVR (400 MHz, CDCI3): b 1.47 ppm
(d, 36H, CH3); 6 2.50 (m 6H, CH); 6 2.03 (s, 3H,
GHBEQD)zs[ B F 5 K 0T @y, 1R539 mmol) was added, and keep stirring

68( %@SC[T |§(g&sro%>ml;;re§')pfr?’zy§ %&%{%ﬁé%ﬁﬁ; (é%gﬁ«[ c%qu}e]red out

Lar{oEth%O\)cﬂaﬁ[eBﬁA@Efpéﬂabvé@ lfi@aGLilQO OTdtickynlesidweneas washed
in eac Xt yr e was

s“l”%'? B@?ﬂa‘?%ﬁ a'&d Fﬂﬁﬁ'f“ﬁ e:i’t"err* anﬁﬁ @l"}ﬁ'@ﬁ‘g?gr@ [Eﬁ‘ﬁfgr yelipy, Reywder

qsraaasmée coﬂ’&ﬁeﬁ laﬁar hn@t@ﬂlmanwm f/@dﬂb\/éﬂ waemo

to afford roduct, as brown, very stick

'MHE. FEGT068 AR PR b B (G 8 20 (ReBhnCal): 708 ke

dJHe@Hgﬁ \@)C@(p; giving a dry, yellow powder, 0.354g

919 . (400 MHz, CDCl3): 6 1.43 ppm (d, 36H,
CH3) 6 2 45 (m 6H, CH)gxaﬁ, 93 (s, 3H CH3COO), 6
2.35 (s, 3H (EdaR)i-Pr Y dhy s iczryiion of
Decyl nor bor nene/ Tri met oxy3| I nor bor nene {0202] A

[o%%i]gt Igéﬂoflsfc);[(RQ(u‘F&— 3| (6’@)1% @zﬁ@ﬁ}ﬁd\\wu F(ZB()QQB'JM&
ed to a

(Graien 0502 Mimeb s stissuad i e rBENEHIS it ceBstiom
trhlx@i%h/oéygwraa e PRBOANS l()Qr@Fen%e@ﬂﬂe Lnfw ﬂﬁrdgfénmo

C, the resulting mxture forned gel wthi
ratmasggere, Anddhen th@@p'vgngmansdem@vmasb@ 59 ﬁﬂ‘erd e

seRl&:, 36 are@ns%lgt.gtfanywsTﬁis%s.dﬂu%akswaa%ﬁQa W@mxs mL

tenperatureto a rate of C/ m nute and
draxapeskane i diied i vieeunu igddna S ¢ry. welinvwy p@wdﬁf,uch1354g

4T, f
S NWRYOO3GE CORRY p RS pRREI. S5 gl 25ks (m,
BrnPHY ¥73.92 (sadsh, [o?w@e) (PRi357¢s) 3)-!2@%@@)] [ FABA] |
[[0203] In a N2-filled flask a grey suspensi on of

Pd(CH3) Cl (P Prs)2 (0.29 gxampdd7dnol) in CH3CN (20

m-) RalynwizanonsnﬂDecuqubﬁrmmlinmetmmsqumqmyrnemfe

Ag(t ol uene) 2[ B;CGFS) 4] (0.5 g 0. 61 mmol ) was added
[02QR]ul tA aglutian gih [Fd(As-i-Pr3)2(02CCH3)(NCCH3)][(B(CeFs)4] (0.0005 g)

in CH2Cl, (0.1 mL) was added to a pan containing a mixture of
decylnorbornene (1.63 g) and trimethoxysilylnorbornene (0.37 g) and
heated to 130 °C, the resulting mixture formed a gel within 4 minutes.
After 1 hour a solid mass was obtained. A sample of the solution was also
heated from room temperature to 300°C at a rate of 10°C/minute and AH
and peak temperature measured using a Differential Scanning Calorimeter
(DSC). The results of the DSC experiment AH = 200.8 J/g; Peak Temp =
89.0 °C.

Example 75
trans-[Pd(CH3)(P(i-Pr)s)2(NCCH;)][FABA]

[0203] In a Ny-filled flask a grey suspension of Pd(CHs)CI(P'Pra), (0.29 g,
0.61 mmol) in CH3CN (20 mL) was set to stir as a CH3CN solution (10 mL)
of Ag(toluene),[B(CgFs)s] (0.59 g, 0.61 mmol) was added resulting in an
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I medi ate clearing and reformation of grey solids. The
suspension was allowed to stir for 15 m nutes and
then filtered through a 0.45 mTeflon filter and the
pale yellow filtrate reduced dryness affording an
off-white foam Yield 0.43 g (62 %. 31 P NWR
(CDZCIZ) b = 40.2 ppm Thernolysis Experinents

Bl Pealibg B8 AL BSLOPIRY3) 20O B CRRSIGH whR
t0 élémg%d Edétlﬁ%} @Pgﬁmmasszémmﬁ)w]ma(r@a B5iodh 260 B5nm Teflon
il ancRe kLS §Rlew Sityaie setiuesd fpeeesEsiting 25 off-yhite

Oro@h34vigriod 13 gve2evyi ST naed (CD.C8P £ 0@ ppm) in
W mad. Young val ve NVMR tubes (tubes 75A and 75B,

respectively). The ggnten .olfF. each tube were
heated to 58-62 C, cO8iRAYEH )6%‘?5"?8 erature, and 31P
and 1H NVR recorded aft 18 hour tine

cach proi fPErArROAIARA Wﬁ%@ffﬂ "R e

[0RO0®) Ni fares-[dy ONYET (DY) (Med MIHIB( Sis B5) 51626 5rmg 20.0183 mmol)

cad fiapere B As R Bt o Al Gyl = Rl o, SbPhnmo
(%gﬁé@lﬁ@@s O[@airll‘)]?l’n Wlﬂgiagosung val\ée NMR tLAb7es
oS8R GP e Prekll bl b PPRIEE boah (i Hfe were
ahé?t%e%sésoéfdcl BobiBE 16358m teflpeeaiuraindnd 2'P and 'H NMR
cyclonetal ati on was conpl ete as reveal ed by 31P_NWR

sr&mrd@é etipy 3 apdbkEhoentime intgealenilupps 35&35"9\%3 5B
3 %])ﬂgg%e %ﬁ{md\@%ﬁ@achﬁsrﬁ“ﬁﬁ%téhsﬁ%e&'cbnflrINM?rg (A4l thBditled |

reveal the presence of
spa:nmma’g)rmnder\mntatharmolyms to form a palladium hydride.
cis-[(P(i- Pr)3)Pd(x2 P, C-P(i-Pr2)Cve2)
(CD3CN) ] [B(C6F5)4] in appg% tﬁ y 70 and 30%vyi el d.

Tt 0" F SituERs /e Y gﬁ%@ bﬁi‘fﬁ’f@%’ "

mld tenperature andc |keW|se
[OQQB] vad’_‘.entplaa[ﬁ]i(ez—@‘ O'- OAC)(P(I—Pl’)s)g][B(CeF5)4] (55 mg 47 pmol)

0 AL BBl A PRSP Bl ST 4
csﬁwbﬁPﬁhulFﬂry):&)rP@t@mmﬁ WaPcomBlely @ma)/eﬂ@acwﬁpmmcs)

4] at room te r [ 7
]spectroscopy. Su s%q%tthlﬁ ace?or%rqe Js wassremoved under vacuum

to furnish the oil. NMR ('H and *'P) spectrum of the above oil reveal the
presence of starting material and CiS-[(P(i—Pr)3)Pd(K2-P, C-P(i-Pry)CMey)
(CD3sCN)][B(CsF5)4] in approximately 70 and 30% yield. Thus, the
formation of metallated species from [Pd(1*-0,0"-OAc)
(P(i-Pr)3)2][B(CsFs)4] can occur at mild temperature and conditions.
Likewise, an equivalent sample of [Pd(x%-0,0'-0OAc)(P(i-Pr)s)2l[B(CeF5)4]
dissolved in dg-THFin the presence of 1 eq. of CH3CN converted to
cis-[(P(i-Pr)s)Pd(i®-P, C-P(i-Pr2)CMe3)(CD3sCN)][B(CsF5)4] at room

temperature.
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Ther nol ysi s of

trans-[Pd(P(i-Pr)3)2(0Ac) (MeCN)][B(C6F5)4] [0206]
trans-[Pd(P(i-Pr)3)2(0Ac) (MeCN) ][ B(C6F5)4] (40 ng) was
di ssolved in dried and deoxygenat ed
tetrahydrofuran-d8 (0.79 m-) under nitrogen. The
tube was then heated at 55C and the thernolysis
reaction continuously nonitored by 31P NWR
spectroscopy for 120 ni nuE¥ampleTHy ough the course of

t he reactheymolysis ofittang-[Pod (tAraid OPRHMRGN)I[B(CeFs)d]

C(?)b\j) 2(7%@[#%]&?&@@6?}\@0@ 1ERLRF ‘35]5 4\ llhgb § dlssohved

om t ant a signal but etot
f on deied @andofeaxygedaisall teérahmdnoﬁyranr@e(os&mmyndef nigrogen.

ar‘l‘%e@ugg Féslgﬁegrrgreba&;@gt%ggbg? acllnldythe %ér‘ﬁ%lbsiéi rggéljioﬂc or

t ransi ent

[ RAOHEuEsTY n@xdoted by BIY BINR [sPECBBSSally {ox AP roiduites.

crare gt BRe o4 oA OBRctie g prRRR P IRAR Uy i
Flm)gbgogc)(éaaxgpﬂm(@fg)&) dnsé’bpeme/gm thgcso?va{mmam fofmation
AP BIpLR P Y T BELeBL (kg palahiueg hijgide species

appEQXF, &aﬂ&k Wf Fifare Bx anpdigod&yCenstaal siyhadfor transient
ci s- B&P& Pr) 3) Pd(x2- P, G- P(i - Pr 2) Ve2) (CDBCN) ] [ B( C6F5)
4]|nt§ iates

L l?g {c? aiokeyg ,Er‘:ﬂ)3)§ B(O0:FORT @2ehy(a RAfigutd/B ChikhnB(£%3)
c iagd[raes-[AeK wﬁ&«kat)az@fﬁ@l-lam&ﬂdb@)ﬁ%) (Iin Figure 1,

( 4y solved in
cg%%%)]o%ﬁ %ﬁﬁf nﬁ(ef}?” gﬁ%j\éér@@ﬁ)l ?‘#fggen At room
t @@p@r[&ﬂ(ﬁ(@Prbd)ﬂO@mi@ﬂ@QN&itﬁi\%Ft)abtoq@arnx’nur@pf the pydridem

b de species

pBRbIRARTF: BT et B afithely SBUT ) T hacky

(I\/ECN)][B(OBFS)4] (31P{1 NMR (CDCl 3): 5 52.53 and
46.45 (Jpp = 320 Hz)) ( Rle ®in Figure 1). The
pr Soowe ien of i H [ (PEeP )P AR >R CtR{i-RrA€ Meg)(C D5C N H B 5)4] to
W th andf’at@a[(g(lfﬁr\)%(ﬁ-ll-lWi(lSDplreBde)RIKH)GMEGME[B(@QFM of

. Q 60 ¢ h g
102078 FBmhips o5 Re TR T PR E e YEB (GoFs
boam ehg)sogs di@eﬁb(/ledl ih saprofympiosiphiLN@ndegaitbgen FlAttrbern
ng%ratorln%?f the reaction lead to a ?adenln of th
RETRWS: the, CREWIFY wwdmnﬁmﬁ% P $1R ARy fa
t hﬂb PROF Wﬁ@e@p@h%‘é@ﬁa |_FP(1‘111&{):;)(Fl’('l-lF’Q‘t)z(lis"Bgrdgéh9!)!36(H’)
of - the si 2 1 r esonance
r EMECNDYB %ﬁFst)felr{t Pddﬂ}i ‘NMF% HeDelape? ﬁﬁéﬁ aneh 4Pk Jﬁg’ 420
t REYR(IBRPRS E fePIRiE ). Thetd?8tdd RIMEEXNIBRed an AB pattern at
0 -15.25 ppm with analogous new vinylic resonances in the region of 5.90
to 5.60 confirming that a propenyl group was generated via a B-hydride
elimination to generate a bound isopropenyldiisopropylphosphine ligand.
Further monitoring of the reaction lead to a broadening of the resonances
in both the *'P and 'H spectra indicating that phosphine exchange was
occurring. The intensity of the signal for the Pd-H resonance (ca. 615.2
ppm) remained constant during the experiment indicating there was no

depletion of the product.
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Exanpl e 80 Conversi on of

[Pd(x2-O, O -QAc) (P(i-Pr)a)2][B(CeF5)4] to Cationic
Pal | adi um Hydride Species [0208] Conpl ex

[ Pd(x2-O O - OAc) (P(i-Pr)3)21[ B(C6F5)41 (40 ng) was
di ssolved in tetrahydrofuran-d8 (1 m-) containing 1
equi val ent of acetonitrile under nitrogen. The

sol ution was heated to 55C and nonitoring the
reaction by 31P NVR, thegRragiptese of

| P@QJOO-OAC P(i-Pr)3) C Fs)4] to Cationic Palladium
PS%EE,E( ééé) Pr)3 )J{&?éﬂ)ﬁﬁfé 5)4‘ was observed
and the m xture converted Into a m xture of pal | adi um

[0268) | @orsplexi[Bg (< ED, CU' OAQHPG Ps)21EB Grafe)4l (4hmg) was
aﬁgscﬂxﬁﬁ%gettyah?/g% E{jhﬁ[ c@)ﬁ%lﬁ‘n Uf Sauwyé%t BFf oduct

erlze resonan e wmth a si ng e
phagphiotla singieg narogam 6T rﬁeﬁseluppmv(a imgprtet to H33Czarst oad

[oap o g '%Pys) 38 B 473 PR I PG Fage
PJ%%%WP( [~ Br)3) 2 (CORNGlwanobsexed and the m|xture
[ Y ) (O%CBFS %”{.-gép a’?ﬁ?@ n

d¢wdr\¢éidnt%a KRR P PEH R A shege

nF LRGN apProxdPkdil ‘5@ Id heat €80 hnbleE. amk product was
itoring hereaC|on 31P NWVR. Durln

mhmaeter@fed thyaa PegH "?ﬁ@“ﬁﬁ‘@s‘@%é WrdiemiQ gbowsglgnal at
Cé/%%)é Eﬁhv\gfd%?ét]g]a[nﬁ(acg}:o%h%ro‘t’@ﬁs@héﬁét\/@q S@Qpinhe

'y converted into a m xture of
paIIadlumhydrlde speC|es E, F and Gin Figure 1 |n

appr o tely 55% | d.
by @qﬁ&gﬁsnﬁa&ﬂaqe&%mm@(m@pd SBCul5Id g Fatiotie
6 56.2 ppm (Si ngI e'?? lagiigmH B?%‘F n signal at

[oggéf I“%@Pﬁﬂe Ace on| tri ﬂﬂp%@ﬂ(ﬁ?gmgﬁ(ﬁ%ﬁ)ﬁm@mwﬁvas
[ GsOlvetin e anysiraBiranchal g HINeSMIPeogHol h%wﬁatm%s

OReggﬁ%'ffﬁ%b @F‘rlb%.téﬁﬁﬂ%é FEicanty e NWOD@%% rst

etic stir bar. Into the
vrrmhu 82dN eaﬁsgatﬂ@emfeaew@j 2 solution (100 pL)

e B PG AR b g

Cbﬁl@lfallyﬁebmértﬁd (nt®a mixturefof palladium hydride species, E F and

Egdryxplﬂlgwe épg[gm '@K?ew)‘iy;/o )glg?d': S‘hﬂ p{* u4ct%s g’na@aéterized
by a Pd-H resonance with a single phosphorus signal at 0 56.2 ppm
(singlet) and a broad proton signal at 5-15.4 ppm.

Example 82a and 82b
Latency Comparison of Pyridine- vs. Acetonitrile-Supported Proinitiators.

[0210] Two vials were charged an 80:20 (mol %) mixture of
decylnorbornene and trimethoxysilylnorbornene (2 g, 8.7 mmol) and a
magnetic stir bar. Into the first vial (82a) was added a CHxCl solution (100
pL) of
[Pd(P-i-Pra)2(OAc)(MeCN)] [B(CsFs)s] (Pd 1206; 0.4 mg, 3.5 x 10-7 mol)
while to the other (82b) was added a CHCl; solution (100 L) of
[Pd(P-i-Pr3)2(OAc)(NCsHs)I[B(CeF )] (0.4 mg, 3.5 x 10-7 mol). The vials
were sealed and set to stir at ambient temperature (21 °C). After 70 hours,
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were sealed and set to stir at anmbient tenperature (21
C. After 70 hours, 77 Exanple 82a was nuch nore

vi scous than Exanple 82b. A sanple of each vial was
al so heated fromroomtenperature to 300C at a rate of
10C/ m nute and AH, on-set and peak tenperature
nmeasured using a D fferential Scanning Cal ori met er

f h

| et IR e, SRR S Exo B b o
Bemchl walQnass also Fermped ﬁddrr( ddam t&aﬁkrggeniwto%(_m C él Braecad
216.8,109. 8 88 195.0 126 i s .

l@pg Mnuieag | - 8%%’?%??3‘6 g@“kﬁ%} UreHeagred; ysing A
f QIlfoiaﬁlaDSSaLmﬂﬂg mnem@mﬁ(@sm thge eahﬁmgggaf_ @%cfﬁ@ample
a ropria e base. a a at enc
COfsmbPeah o TP Gipes st Ml Piiad © BBl M.

Met al ated Proi n|t|ators [0212] Tvvo Vi als wer e

AI Bnabo

S T T L

Bgrett St af Hr the—rst \21% 8 \ 83al—was ‘f?b%dé%d
cH2El aso! eH-Hen (1§ pb)}—o ' '
[P P8} pd(ide-P C BS - procve2) (€8s CsE5)186-3

5

)
[é@@édn‘gh@_@gj]éarégyéﬁxg?{!p(lq_\gglrr{in)s%rg?etsht%a?the got(l?fg t|)r)1 s
[ (fE’nhulE’fu&%é’é’éh 68 dtdnided mPn?élé@%M&r@fﬁb% EpBtéhate towis

Both vials were seal ed and
sé’tasﬁo stir at anbl ent tenperature (21 ). After 23

hours, Exanple 83b wa v ous than Exanple
83a. After 70 hour s, E’(‘ Fegg ﬂé?%barel y flow ng

whi LatenEy @ophearfsn 6f Bw&dinbr es) A{cetAn&ﬁImSappértsaMbtalﬁxted
vial was al so heated fronF; roomtenperature to 300C at
a rate of 10C minute and FARINERAIOL: and  peak

[o2rmer armr\ﬂam@ér@r&@rﬁéa ag sm y2,) f(rfn@r %r)tmlatur&cﬂnm ng
Cal orj net er e remai nder of each _sanp

p|d§8¥@°rwraea%@@d&v@wﬂﬁ@fyswlnﬁmﬂmaw (€gr 8d mn%l) gaqi iad
NB8Sgnaea P bar. Ohte 8he TesiRialAB36Y (A} 38K aTeMCl{Diution

(100 L) of

[(P-i-Prs)Pd(x*-P,C-P-i-Pr,CMe;)(NCsHs)][B(CeFs)4] (0.4 mg, 3.5 x 107
mol) while to the other (83b) was added a CH2Cl; solution (100 pL) of
[(P-i-Pr3)Pd(x?-P,C-P-i-ProCMe3)(CH3CN)][B(CeF5)a] (0.4 mg, 3.5 x 107
mol). Both vials were sealed and set to stir at ambient temperature
(21°C). After 23 hours, Example 83b was much more viscous than
Example 83a. After 70 hours, Example 83b was barely flowing while
Example 83a flowed freely. A sample of each of vial was also heated from
room temperature to 300°C at a rate of 10°C/minute and AH, on-set and
peak temperature measured using a Differential Scanning Calorimeter
(DSC). The remainder of each sample was placed in a 130°C oven for 1

hour and cured to a solid mass.

Example On-set Temp. AH (J/g) Peak Temp. (°C)
(°C)
83a 82 226.2 139.9
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C 83a 82 226.2 139.9 78 83b 38 232.5 114.3 [0213]
Thi s conparative exanple denonstrates that the pot
life in fornulati ons can be extended by the sel ection
of an appropriate Lewis base. [0214] By nowit should
be realized that enbodi nents in accordance wth the
present invention have been described that are

advant ageous one part, latent catal yst systenms (i.e

d_si ngl&sbconporent pra@gni tiatpr in23a@noner [that Tams

be triggered to start substantial polynerization).
[oex:m]t | TRRI domparatisd ekhfhphe deRAINsTatkd fhat tRNpedirasnt s

of the present invention have been descri bed that
alfUENYRERNIEABE IRt dest by Hienselgotion Af ap RePfaTiate Lewis

| alaeBt catal yst systens, and that such catal yst

systens are wuseful for both nmass and sol ution
[qmlqmsym icbnshoulﬁ(lﬂalﬁéaltbdhaat aindodineatts $reancdridahce with

nmbod ent
> ML R RlooteR helh HRer et b2 dhal & At i baus: aae
kr;mm letr;ttmt cepanyst %@mma(l f,Qra siRgle m?%mntmbmnmtd?rpm |
t tt 0O Nno urr e e
| Afins e Bab FR BRAnGSe e ior i shBs g by BT gaten).
dlmﬂwy oY Ghou’rldmén@%ﬂlz@@ rthaderﬁsoam@tyvot heusresent
é&lflcant VISCOSIty chna

fhegndipn h aﬂem|ntq%§ﬁﬂb§eéha§aléﬂ&ra\aﬁﬁ%%peﬁnf%%rramg such
n%heSpHrf @4tehf @éfbty%?s%tbﬁﬁd%ﬂa tHhf §ucHédthRSt 8psteRisaded

with the fornulation of two separate parts, errors in
muﬁﬁﬁ{!; fenRae RSt ang selutippipelyrerizationsand t he
I essi ve ste hat ul ts when the
BE i st SE EER st En iR fucni b S o SRPaaMianse, of the
mpxmbﬁtépn\mmmsu ade domssdwabld avemtdges @mamnantlyh@bmwo
i sol.abl tent projinitjat.or fgwxse in sol vent

beRyiETat eyt pavarizatoh i Rt Sop SuSeTE dpPbteauire

3@:13'391|x1&§%lgt1p|@td%a¢fs$()5xa le§xanpt %m@r‘@ﬁtf@?s)‘ S&d ablie be
prolnltlator o inlarg quantltlesthus

r SFPENSEY PYRLA i@i%.ﬁ?@l%%ftfgne é(‘H'E!POiUf signHicapt vipcesity ghange

b%ExQﬂb%fm %%r%ﬁﬂfe@s) t 1% MRALSP, duehtd 84€ part system would
ol ymeri zat'i on thereby reduci ng the cost of the

d@? pulierdary e aB9né@nhﬁhffmudtm§ asfockded Wik téﬁp‘pﬂyulatlon of
exFEepaldié 'aﬁ& O&rrbi3 lhr}ﬁHﬁr?q HiReYSHY ﬁgt ﬁt‘?&vt%rlféeo'%nd the

rati o. Furt such Sin conpo ent pr0|n|t|a or
weatentially @Wﬁﬁiveawas’@rﬂ@émstdis whemihewerking life of the

mixture expires before the amount mixed is consumed. It should also be
apparent that an isolable, latent proinitiator for use in solvent
polymerization systems can be advantageous (Examples 36-39, among
others). For example, such an isolable proinitiator could be made in large
quantities thus reducing manufacturing costs, and its activity could be -
determined before its use to initiate a polymerization thereby reducing the
cost of the desired polymer by eliminating the need to employ excess
initiator to insure the desired conversion ratio. Further, such a single
component proinitiator would allow for better control of metered
polymerizations. Accordingly, there is a need for such a single component
latent proinitiator system to at least provide the advantages mentioned

above.
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pol ymeri zations. Accordingly, there is a need for such
a single conmponent Ilatent proinitiator systemto at

| east provide the advantages nentioned above. 79

[0216] Finally, it shold be realized that the catal yst
systenms in accordacne wth the present invention are
useful for preparing polynmers for a broad range of
appl i cations and or uses. Such applications include,

[0B46] arfEinaly, it $hatil bedehlizediiat dled eatalysiisystems in accordacne

B B3hE B Bl nlieR e iRen T8 RBRLRE boiRtrs BE5HdEe
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limted to, gle|eCtI‘ICfl| i

i.e,, I tichi dul
it P ofINecEAS S P Ce PIR IPrRd T b0 et 1Rt
upgigids the REANGSt MR%mSE bE heepreadieauim@hson gl ob tops,
near hernetic board and chip protective coatings,
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caahesﬂges mmedmtadwgnmﬁamlp/escapm&a@lbb taplshemares

otosensitive dhesi ves and di el ect fi .

P Beiraetr Bodid e P ProERuE Pafhss b btadd Plsives.
prdminan IaHﬁéSnVebO@ip@cﬁdldeelaﬁﬂss Hgh h’mquuaml:;o the art
and to the liter t he d%]ﬁnltlo

 Hsltletosmnedtire o Blot citagpypgsiniors, high SieBrtiidyie of

2 &1 FNRAMALSHvBIRIshAs, FORbridaBIdTEdhEsves Ihoteseraitive
integrated circuit"” Mrrlamv\é ster's Colle

Dﬁ@hp@ﬁg$ @nd diglgcteig fﬂq]ggggslstgﬁ An qﬁtowggp@?ltorgn%ntennas

SQF\H Nfn&d gwc@ﬂ“boé:r@%ub@%?est h&s &RevA t6ltRE aFoiMEto the
aﬁéal catl ons such as nultichip nodul es, chip

pie athedefiniiop qfrao@l@etlwéde%@at“m@@rat%a"?% qri"gesmall
;ﬁ{??%foftQséﬁmoﬁeﬂgﬁ?mteﬁgpﬂaf s Pl KREBPaAtiStegrated

r to Integrated circuits contalni na the opti cal
polrywé’s Mutiamh& epsies sriollsginterRictianaityi dBthenda2d, derriam-

AC0E: Ingogknﬁgﬁ?l . LRIA tI"ﬂgs th& Gbovd BledtRinical

coa? I ng 'or én hus readi |y serves as a
cappha:atgprsrsucpa\m(mgltlnglnmpdm%l chigr ercapisuands, chip protective

inte raed (of]
SRR S BBk Bl B SEL RO Wsmilep deyfonepe
ophdfalto aphrated ictrogits cmialmmglthﬂjepmal pahanerstofltheipresent
ical, ., filns hthal m c | enses, wave i,,de
o RERIPATYh Sn Rt SR EP v o B S4E 2Rl ke, The
optical coating or encapsulant thus readily serves as a covering or

packaging material for a chip or an integraed circuit, or a semiconductor,

which is a part of an optical semiconductor component.

[0218] In optical applications, uses include but are not limited to optical
films, ophthalmic lenses, wave guides, optical fiber, photosensitive optical
film, specialty lenses, windows, high refractive index film, laser optics,
color filters, optical adhesives, and optical connectors. Other optical
applications include the use of the above copolymers as coatings,

encapsulants, and the like for numerous types of light sensors including,
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film specialty | enses, wi ndows, high refractive index
film laser optics, color filters, optical adhesives,
and optical connectors. O her optical applications

i nclude the use of the above copol yners as coati ngs,
encapsul ants, and the |ike for nunmerous types of [|ight
sensors including, 80 but not limted to, charge
coupl ed device (CCD) inmmge sensors, and conplinentary
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Suc h '

BB e enapsutiad st wbthes A pLipayEn Bt

ge@ﬁrﬁblalry LE@@lﬁ@md@nlsMIeEbBﬂeﬁBet whfte ||IQQ1|1IEIBSI,|le_B'aViO£et

tra [ ts is C ] :

A grt!'I HE‘Br |ﬁ\3‘%tapsp3?n “Eﬁ%eé for
g;js ﬁd;?gﬁwﬁ@lﬁggﬁfi%estﬁbaﬁdrgﬂwbau#d@ in displays, for general

G'HH@'“Pé'Oﬁ'eEﬁH‘%? B GR RS tfo'galw& e e ' °

selected froma Goup 15 elenent of the Periodic

Tabl e of the Elements, each R independently is

hydr ogen, deuterium or an anionic hydrocar byl
cont ai ni ng
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noiety; R* is an anionic hydrocarbyl containing noiety
bonded to Pd and having a R hydrogen with respect to
the Pd; LB is a Lewis base; WCA represents a weakly
coordi nating anion; and p and r are integers
appropriately selected to balance the electronic
charge of the conpound. 2. The pall adi um conpound of
Caim1, where E is phosphorus (P), arsenic (As),
antinony (Sb) or bisnmuth (Bi). 3. The pall adi um
gﬁgg %ﬁ Claim1l, where each Ris independently
near and br anched (C1-C20) al kyl, (C3-Cl12)
cycl oal kyl, (C2-C12) al kenyl, (C3-Cl2) cycl oal kenyl,

(S Aty lpiag Sk P PRt

teediorm@a llmwhere R is unidentate, symretric bidentate,

asymetric cﬁﬁéﬁ p](ggR)bkﬁpﬁ‘{)@ﬁﬁt nmetric br(g@gi_rﬂg,

symretric s t her eof .
pal |veuire E(%)@W@erwﬁ rmauénahealgctrqmmner and wheoe Bris pelscted

G5 5P S SN AR BB e

icG2petetlyab kigdrpben, (deBtefu) or@mmlm@yd)wcarlgmomgm)ng
|
RO KL i SRR SN B s S R

Bvhedregdt witls respectrie &he fRAdid_Bois alrkeh\wbas(ewm Gpregeiid g weakly

é%ﬁ"B%‘%&ﬂfﬁcnl gﬁl B4 néig?jcz B‘g?%?g,%:"pg%? i‘:att?ly g?qgftgé%%ﬂal?nce the

aed:tytﬁutcd:rmd;é(eﬂ’tyé cgmpoynd. 82 7. The paI | adi um conpound
of Caiml, where E is selected from phosphorus (P),
arsenic (As), antinony (Sb), and bisnuth (Bi), each R
i?S arheaydlladium cdrr)pzhuoda)f Bidim dowheriert isgphospladrys (P), arsenic
e nden % ectteg%rom a |linear and branched
1°f % cycl oal kyl, (C2-C12) al kenyl,
(C3 C12) cycl oaI kenyl , (C5-C20) poI ycycl oal kyl

0 cycl oal . an

- B PR R P et
ﬁr@&f ﬁfﬁra‘r\yllﬁéd)(?l@zb) %IKM(%IEQ) C?tlkimwjl (Cz(GEB}degl

oa - ol yc r z
(orceer bakRay o ek SR a D SRETIN o
@sCp) dryl grbgg.e the neutral electron donor |igand
E(R3) is di-t-butylcycl ohexyl phosphi ne,
di cycl ohexyl -t - but yl phosphi ne,
gri CW sehiadiyhpdupsund@f Claim 3, where R is umdentate symmetnc

Wb S4B SRS Rl Gl RRGF 2RISR RIS e

brdgl@wmum|oa@then@f.

di -tert-butylisopropyl phosphi ne, or

di i sopropyl -tert-butyl phosphi ne.

5.  The palladium compound of Claim 1, where E is phosphorus (P) or

arsenic (As) and each R is a linear and branched (C-Cy) alkyl, (C3-C2)
cycloalkyl, (C,-C45) alkenyl, (C3-Cy2) cycloalkenyl, (Cs-Cy) polycycloalkyl,
(C5-Cy) polycycloalkenyl or (Cs-C1,) aryl group.

6.  The palladium compound of Claim 5, where R* is a linear and branched

(C2-Cy) alkyl, (Cs-Cy2) cycloalkyl, (Co-Cyy) alkenyl, (C5-Cy2) cycloalkenyl,
(Cs-Cy) polycycloalkyl or (C5-Cyo) polycycloalkenyl group.
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9. The pal |l adi um compound of Claim 1, where the
neutral electron donor ligand E(R3) is

tri-n-propyl phosphine, tri-t-butyl phosphi ne,

di - n- but yl adamant yl phosphi ne, di nor bor nyl phosphi ne,
t - but yl di phenyl phosphi ne, i sopropyl di phenyl phosphi ne,
di cycl ohexyl phenyl phosphi ne,

di -tert-butylisopropyl phosphi ne,

di i sopropyl -tert-butyl phosphi ne,

Al - tektsaadiYh 8RR OLY bitbRmR A WI@ere‘Eﬁs selected from phosphorus
dlcycloh Ineopent | phosphi ne. _10. The pal | adi um
(E’&)rﬁﬁm(ﬁég atigioRy i biwaRg RispHED (ﬁéu?ﬁ‘céi‘l Ri§ &t8n8HCdonor

HyldeBfby I g&ﬁgﬁhlnb%&ét ﬂﬁie%h@é]ﬁl‘}@@l‘e@@d from a linear and branched

triethy ine, ftri-i-
(CriCon) S0 >fppﬁag ﬁVﬁ'??ékY' S Ehsnr Fomteeclaglkeny, (CsCa)
ﬁdﬂ)l}cgbloglﬂgl}’{ cloalkéh)fi,YéHd({ g}g%ahwngﬁddy BRd R* is a

ne
lungaparabwaéﬂw&ﬁ(n m'%;ﬁp) &wa)g§mﬂq>q#§" (C-Er) alkenyi, (C-Cra)
t
R KT SRR Ly e iveRRlieny! o
tri phenyl phosphi ne, trinaphthyl phosphi ne,

é r ' Wllgmgﬁmhﬂ)%un@gﬂébéhrﬁiﬂ PRREX%! tROASIFHEI BRctron donor ligand
butgl adamant'y Bﬁos phi ne, al lyﬁl di phenyl phosphi ne,

E/ﬁﬂag/qsmwtr %W‘i’d%@‘yiﬁ? ohing, cicypieRsHyht-PHERDPIRNS hi ne,
bydi r@kk%h&ib%mél ﬁf&?&@ﬂi@dﬁﬂphégpﬁfne)6'|d95|8ﬁé/>lyliﬂh%%i%lﬁtﬂ;ﬂwosgh|ﬁé
% ? hosphi ne, r opyl phosphi ne,

%Wp&ylﬁﬂﬁ@@mawégmhﬁ@ trtlsqprcm ﬁv@@w%spm ne,

L Iphosph
P, S o MBS S
2,4,6-tri-i-propyl-1, 3-dioxa-5-phosphacycl ohexane. 83
é‘l THEED ef?l@!jlhﬁ\ddo‘ﬁfﬁg%ﬂ%@éfé@mqf wht@i the heutydl @IRtrbR@onor ligand

neutral el ectron donor

ERst ipdrighrrpylehosphiee, f{lrtrt@?,)&ptmggrpm%cL—,nShngadamantylphosphme
%hoﬁbowlogxy J\@W%chﬁﬁ@ng}ﬁohosphme |sopropyld|phenylphosph|ne

I CyC -t -butyl ar si ne, trilso ar si ne,

@pyql@?etxylbh@wnh@épfma@ydl&%bh@llsoempy@hosphme
&is%%zpt@w buH%ﬁosBHh¥ | @i B@tﬁlnégpen-mﬁwd%%hinédbru m

, Where the neutral electron donor
dicypiehexyipeematylphosghiegcl ohexyl adamant yl ar si ne,
cycl ohexyl di adamant yl ar si ne,
di - n- but yl adamant yl ar si ne, di nor bor nyl ar si ne,

10.0uThye eAllerismcamrsiupd of Ciaieir whgledhp Reviyal stestrag donor ligand
g F@/fsltﬂﬁexylpﬂB%erléa“tﬁétﬂﬁph&'bhlne trl_ll_rr]JropyIplhosphlne

cycl o neopentgl arsi ne pal | adi um
ttomrpuiyiRtiosithing, 4i-pectbutyipbeephinge trhiditylBlOsehiEet r on donor
Hc?é} &opﬁé@hfn:%ntlw{@ﬁﬁbﬁ&?g@s thdlcﬂeBerﬁ{o%bﬁ\ﬁe
tspbmnylbuyl9||(lacmromé)phmnmrsee@y@imqrn%nvgil )éclopropenyl)phosphme
b
c{l%HféPWI%chElﬁhélsn)Rﬁ5§ph¥ne H@?ﬁ%%@'{yo:%ghme trinaphthylphosphine,
trmenmpmsgpnw kmngyldlghenylphosphme di-n- butyladamantylphosphme

é@ﬁ’cﬁﬁ lp@ﬁ%}%@%e( vﬁ@'?i Aﬂﬁ}ﬁgé fh% cyclohexyld|phenylphosph|ne
di-t- butylpheny!phosphlne dlethylphenylphosphme dlmethylphenylphosphme
diphenylpropylphosphine, ethyldiphenylphosphine, tri-n-octylphosphine,
tribenzylphosphine, 4,8-dimethyl-2-phosphabicyclo[3.3.1}nonane or
2,4,6-tri-i-propyl-1,3-dioxa-5-phosphacyclohexane.
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cycl ohexenyl di (cycl ohexyl)arsi ne, triphenyl arsine,
trinapht hyl arsi ne, tribenzyl arsine,
benzyl di phenyl ar si ne, al |yl di phenyl ar si ne,

vi nyl di phenyl arsi ne, cycl ohexyl di phenyl ar si ne,

di -t-butyl phenyl arsi ne, diethyl phenyl arsi ne, di m et hyl
phenyl ar si ne, di phenyl propyl ar si ne,

et hyl di phenyl arsi ne, tri-n-octyl arsine,

tribenzyl arsine, di-t-butylisopropylarsine,

£ - TR P RbpBH bR E: whére thg peuta) plegiron donor figand
Exagps trivyclohexglaasine, ]tncymlwleetytdnenmgiiﬂt—baﬂylcwelmnylansid@nor
ohgﬂlg-(bmqré ﬁe tltulsg%r(t‘jé)?igr%mél, 8lt-ljemb'aﬁflisopropylarsine, or

diigopropgstgnt-tutytardine. yI stibine, triisopropylstibine,

di -t-butylisopropyl stibine, or

di i sopropyl -t-butyl stibine. 15. The pal | adi um conpound
1. Qheipallddiumvempotiieofn@iatn 4] wiéredhe oeutcibelectron demud ligand

%@3% ﬁil 3 Clgh?é/gaadl%ﬁ]%é ylaqgﬁgaﬁé%hgwlaé&%antylarsme

cﬂmebmyladimngrrhtylapsmet yinsthomyieasmdl trautPdipmgrysrsibeéne,

|dIStI i.ne, | stibine,
e RRTEHER i sb RPN PPIRE
dicycjatieayiragdengtgpsingy| st i bi ne. 84 16. The pal | adi um
conmpound of Caiml1, where the neutral electron donor
ligand E(R3) is trinmethylstibine, triethylstibine,
13.i -Thepratlpgilistdobipoand df Clagopvaymeyé Htel fzutrel, electron donor ligand
sec-

l{—Z(Hgl ﬁrs]trgrﬁt?e/(\:y%hl rgql Hée’thy:lquInF t6| ar Ej)lloéllgtlm%'eﬂl “isopropylarsine,
irieni- bmgzlbcsme;)m/-is@d bltylaesingt, tri- clytﬂylatsuteytrsttbtbylwelne

ﬁr'g)éﬁg(? ?e[%! r'g%cz‘?'bé‘&ﬁ"f'g'lf’f |8¥]C (;]'\%%E)Xarg‘tné bi ne,
iewmbpﬂémlfﬁﬂsdpdor(yt)wslmmpcxmcmqnlterg/tdl (byatapropenyl)arsine,

SR oA G SR Vb S RB b ARGhg! 1 B1 ne.
nie ezl antsipd covnzgtibbemgrside - aﬂLymnmehylelamnviyylgiphbhwaﬁme,

QAR AhE: it ub e e En et ol Afarsine.

dishetroihenl/disitee diphstylfropgarsthe; emlyldtpy\bpylmnmlestrl-rh}omelar&ne

b BRRIRTR R ay PLb Ayt o1 AIRRBRYT T blPlebsive. o

dirtertbubMiepbsitylarsies. tri benzyl sti bi ne,

di -tert-butylisopropyl stibine,

di i sopropyl -tert-butyl stibine, or

04 - t e pdiatiyihnesomsining los Claimrie whéré thé’ heutmilele&donl gonor ligand

ﬁ&g@%ﬂﬂggﬁ{@%@'@ﬂ% '%@ﬁ}"%‘%‘{’]&st qﬁ;ly lgﬁ%{yfdo ?—bg&gﬂgine,

fiisobrdpyRpyihe t ditbutytisoprdpistibink] aediisdBropyiteupdtibadi um
compound of Caiml1, where the neutral electron donor
ligand E(R3) is dicyclohexyl adamantyl bi srmut hi ne,

¢y.cl 'ﬂ'ﬁtﬁp@ﬂbdiu&d@iwduﬁﬂ lof Sraivinhii, dere the neutral electron donor ligand

jcyel he nor bor i smut hi ne,
R P LR WS O bo B st
dicgaienexiiextyitysibmd, dinsradriyistidine, t-butyldistibine,
isopropyldiphenylstibine, dicyclohexylphenylstibine, or
dicyclohexylneopentylstibine.
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di -tert-butylisopropyl bi snut hi ne,

di i sopropyl -tert-butyl bi snmut hi ne, or

di cycl ohexyl neopent yl bi smut hi ne. 85 19. The pal | adi um

conmpound of Caiml1, where the neutral electron donor

ligand E(R3) is trinmethylbisnmuth, triethyl bisnuth,

tri-n-propyl bismuth, tri-i-propyl bi snuth,

trl-n-butyl bismuth, tri-sec-butyl bi smut h,

tri-i-butylbismuth, tri-t-butyl bisnuth,

di -t-butyl cycl ohexyl bi snut h,

di cycl ohexyl -t -butyl bi smuth, tricyclopropyl bismuth,

16r i Che paltasiyrh sprpogns oftGlaigy tivdsea the nsugeeiactron donor ligand
| S . I CY.C . 1+:S: -

Elt(lgggér/ gLy @%ﬁclbﬁ?ﬂe( Ims'%::i) rSgBﬁ/‘IE) ﬁli rgh"%ﬁfg’t'lwl@ i85 Bpyistibine,

tr-pedutybesivinen tri-sk oloupystiines renutylstikyne; thirt-butylstibine,

. 1. di (. ) i i nh ' .

R SRR EYeoREInE Oyl GV GRS bine

ismprenengliditise prpbil)stibine heyclapenieoyidiiesojapsenamunstiping: smut h,

i vl Di L . L
GHONEIY QTR RS SP s, drapysitng,
tibamayigliking toengyldipkenyistbine adlitnybutylpHameantyisibing.h,

I L
ayclmeetyldipteaniglibine mit-hutylpepyietibing digtminsiesyatitine,

hBAYELPARTA BEHEp bbb R bk RIS BHRone,

ttinkdptyistiplirtsi, sineniyistibitie, tietett-tolyligppropystdig. bi snut h,
T T T T

di cycl ohexyl neopent yl bi snmut h,

[ - y , :
1:7; i zl'zﬁ%p@%ﬂ@ftp«:ﬁ@%@%%?ﬂsﬁgﬁiﬁ]hv(\éherg rt]tae neutral electron donor ligand
E(Ri)si6 4r-Cyaareaphismyithing emditi-4pronyl-tepbutibiemptiineadi um
compound of Caiml, where the Lewi s base is water,
di net hyl ether, diethyl ether, tetrahydrofuran,
. oTaeealladienamesmpobedh zioplhion dneheredoepeiiitabalenison donor ligand
i .t ' Nt ' . .
58 SORBRA iy SRy b S BUARBRS R,
digyctohbylyHbiusdaisravthibe, dirgribgtriyibismyathinget;butyldibismuthine,

e
dient-aniglisoprqpytisrutbine t dilsbsopylepstbptytighithiog, or

L1 phepyl pho [ tri phenyl phosphi ne oxi de. 21.
(¥ﬂgﬁg§r%5%ﬁﬁ%$@%%§gﬁﬁ8'of Caim1l, where the Lewi s

base is acetonitrile, pyridine, 2,6-dinethylpyridine,
2, 6-di net hyl pyrazi ne, or pyrazine. 22. The palladi um
conpound of Claiml, where the Lew s base is di oxane,
acet one, benzophenone, acetophenone, nethanol,

i sopropanol, triethylam ne, dinethylaniline,

N- neopent yl i dene net hyl am ne,
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1, 1- di et hyl - N-neopentyl i dene et hyl am ne,

N- et hyl tri met hyl acet am de,

N- net hyl - cycl ohexanecar boxam de,

di met hyl am nopyri di ne, tetranethyl pyrazine, and

tri phenyl phosphite. 86 23. The pal |l adi um conpound of
Claiml1l, where the weakly coordinating anion is a
borate, an aluminate or a triflimde anions. 24. The
108l [Thdipaitadiompompdund olSClainmi 28heratiks eeutiabelgetskn gonor ligand

I%@(?L% :t@ﬁé%?lg)(s% ?rﬁdi;?lzl%ugﬂ E&@-)ofgpg;ﬁlislﬂrmtﬁlatf;iﬁ-pﬂfpy]tbti‘é‘?n uth,
trlfmwuasm@-sw@tyl(om,]trim@w@ismqﬂs tibatylbigmuth,
BRI RB R byl Ry R GRPESERNEK
tricysiabutydbism bthatricheiopentyligsmuthalricysighexyibissauth.and
PRI, SBEBRE ot o BB L o e ea and
wckmbslehvldi(mlmp@wahiwlrthamlohgu@wddi(tcml@maxah@lsmuth,
BB e PO, ko BB,
djicymighe xgadamarylbisRith, tegclehiekyldadamasidsmutbt ed aryl or

Tt e A b PR, FRORRIIRhy et o
?lhdiﬁpenulbhmwh,a/idylditﬂmnylbi‘smum,&Mdhwyld@ewmswm

.| S - .

ot AR PR My nd R g YRR B
dﬂahem/llpmpgybismutinglathylaiMebylbigmh&dtr@lﬂ@]{@imutm kyl si Idyl ,
C6- . | .

erapiRRH i i, oy d B b 8 Bend BRsntic
dli-tbitmﬁtytiscamb)tlbianuﬂhediisﬁmpo@yﬁteeﬂmwbismumear a:nd
SubdmlBhecheayionl gl Aol BRI 2y
tslsbfgsmiethokﬁdxeamlabismmeSB(Z-mewlpﬁEnmmmhkﬁndg roups,
%&_fi%o&?%h%ﬁty@ﬁﬁ@wmeso that at |east three of Rl4to

ogen contai ni ng substituent, and when
Rl4to R17 is a substituted aryl on aryl oxy group,

C ro n it . .
v T PR EAD e AR L' L HhES B avs bas mvptericn,
dinebtiyl atheh edietiGll-e@ter atetcgthydroflianedipxaned atetams: ihedzapheasne,
hal,oal kyl ' . ~1 - L
Soh A PR SRR RS TSR e
tensb ftylnitrile, rert-batytisauyenide, GRivisanyani@R1bmethylabdndpakidine,
ogether to for.m t .subst | .r epresent ed
R e il e G R B B RL e BTG ot o
tetadnfelt8/|pysaznea] itrisd peopylphed plitd, triphehylplasphitesabst i t ut ed
ﬁﬁgﬁﬁg‘?ubsbjtut %d C6- C30aryl and substituted and

HEE €7- c30 aral kyl . 25. The pall adi um
conmpound of C aim 24 wherein, when in the weakly

21. The palladium compound of Claim 1, where the Lewis base is acetonitrile,

pyridine, 2,6-dimethylpyridine, 2,6-dimethylpyrazine, or pyrazine.

22. The palladium compound of Claim 1, where the Lewis base is dioxane,
acetone, benzophenone, acetophenone, methanol, isopropanol, triethylamine,
dimethylaniline, N-neopentylidene methylamine,

1,1-dimethyl-N-neopentylidene ethylamine, N-methyltrimethylacetamide,
N-methyl-cyclohexanecarboxamide, dimethylaminopyridine, tetramethylpyrazihe,

and triphenylphosphite.
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coordi nating anion (WCA) Mis boron, such WCA is

t et raki s(pent af | uor ophenyl ) borate or
tetrakis(3,5-bis(trifluoronethyl)phenyl)borate. 87 26.
The pal | adi um conpound of C ai m 24 wherein, when in
the weakly coordinating anion (WCA) Mis boron, such
WCA is tetrakis(2,3,4,5-tetrafl uorophenyl)borate,
tetrakis(3,4,5, 6-tetrafl uorophenyl)borate,

tetrak| s(1,2,2-trifluoroethylenyl)borate,

%%t r at 2 Iadlﬁrwco p%[:f(‘?@)ﬁ Elalm |1%|\/Jh§Fer lﬂfelwééﬂfy%oerﬂlr%tlﬂwamon

tetra tert-butyl si
i§ |att@ratefaa@umlrwfeorn@/tnﬂ)nwm awens
tetrakis[ 3, 5-bi s[ 1-net hoxy-2,2,2-trifluoro-|
-(trifluoronethyl)et hyl‘]: hen I]borate
24t rTétemﬂledlpm qeBtHeERY ODCRIN 28, Whara dreowaakly eeardinalingnation
'¥|a)bor rﬂ]@ hyl ) phenyl ] borate, or

ggva(té%f fhlet

tetra . l'uor o- 1- %Ztglleoroethoxy)
1-(tri f[l\d(& O )(R “HtangM{OR“ Y ORH(QR NERRE Ny |
)phWelre WE%B?Q"& urﬁlﬂﬁmpéﬁ{dl rueli germ @'H?ﬂtﬁd.rfa(epéﬁ V\l(%

wher el n, en.1n e weak coor’ natl ng ani on é
Mpr@eﬁﬁh@nne gmghr adebragched C1 Cio aIkyI linear and branched C;-Cio

%!E%)&EA%S% Feh o eny, ;‘@eélﬁeﬁyl linear and branched C5-C,

enyl orate
tnetkvlall@xy( Q+sf¢3b|tﬂa®£b$‘|@ﬁyls)lb§)tﬂﬁt§@ and unsubstituted Ce-Csoaryl, and

RIS e ST B o R

mhgmetqusly(rpmresqmj@@ph@hgnybopmgmues and where R™ to R"is a

%ﬂy{uﬁ d ac‘rg ?ﬁg* 175% @Bbﬁ eny% ?g{) ?tc%n be monosubstituted or
(murnspmmm |Wh§k€§/)heraub(sﬁﬁémtaﬁrqjlodeqﬂméﬂym atinegr end branched

?g%t XIkﬂs?/%etaF bnd bRAREES EULCONAIBRAKSINRY% andBrahBhé C,-Cs alkoxy,

Ehdalr Squmm9+'@5 halalkexy; lingsr end branched Goorteelkypilvb -

r‘?ht b d flygrine; and R R'®, RS, and R" are
% gﬁ i ommeéo%n%an focf uor%In 1-(trifluorometh

mh?perdehw 2 lu@qrtandfqrarmhed&@b gl dingr @t breacheskCietor a
hé ?glﬁw[ r&}%%rﬂ?%ragora'llje ﬁlo%j‘?os%gﬁ%j rts%?%ﬂté’t@ﬁ% 10X aka (LT
putretituped st msebsmstedméJqoanalkaUgrgnps: @h’pl@gtnta tiesg provige that 4t

gf ffit e{é of e Fyﬂcérﬂﬁoﬁ‘%&@én SRR @l BReR LR Wh¥IEAM to

m num  sUC
Ré7t|$ alsiisstivegad afll oo rofihergydyraisush gratie cam be monosubstituted or

bgh trsf;lﬁgtﬁ&é? ﬁmgré ﬂééJb'smsﬁg%g%H Aéﬁ?%@%lb\)ﬁr{dﬂg& ey,
| um conpound O erein,
limear ed \hwichqd Ce@emaloaﬂwi finpan ane hranaiag ChviGis slkaky ﬂiﬂ@ﬁjrﬁnd

ﬁ}é%@h%’ég%ﬁor czélk%( ec;r{l&%h%r BRIR %pm&m 9k WRsRAGR and

ocCt pen uorophenyTl’)al um nat 18,
OR'" can be taken together to form a chelating substituent represented by -O-R

O-, where the oxygen atoms are bonded to M, and R is a divalent radical such
as a substituted and unsubstituted Cs-Cs aryl and substituted and unsubstituted

Cr-Cy aralkyl.
25. The palladium compound of Claim 24 wherein, when in the weakly

coordinating anion (WCA) M is boron, such WCA is
tetrakis(pentafluorophenyl)borate or tetrakis(3,5-bis(trifluoromethyl)phenyl)oorate.
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or nethyltris(pentafluorophenyl)alumnate. 88 30. The
pal | adi um conpound of C aim 24 wherein, in the weakly
coordi nating anion (WA) R18divalent radicals are
represented by the structures below R20 R19 R19 I 19
R19 R20 'R19 R19 IR19 R19 R19 R19 R20 R2O \ \ | [/ [/

Rla \ ~~ R19 R20 Qa R19 R R19 RI19 where each R19
i s independently hydrogen, |inear and branched Cl-C5
aIkyI | i near and branched Cl-C5 hal oal kyl, chl ori ne,
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uetraleg(éfdnmettwi tﬁrttwts&llyﬁrafmh@pbamw )agdiatan conpound of
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tetrakis[31[2,20-trif uoraf 1-(202, 3itifsieyaetoxg)- Mtinﬂwp@)ethyl)sz The
Qtﬂglb-g.cl rmpbﬁwpg%@]gga?é_m 23, where the weakly

bi s(tri(fluoromethylsulfonyl)imde, triflimde

é{’ Egﬁé%ﬁ%ﬁﬁﬁ‘? c?ch;% ound of alm 2|4)wheredn when.in the weakly

uor oet'hanesu
¢HadiBaD)RTRGH(\VETA) M ip boron such WCA is tetrakis(2-fluorophenyl)borate,
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phez(yB(ispa@edBhenyl)borate, (trlphenyI5|ony)trls(pentaﬂuorophenyl)borate,
(octyloxy)tris(pentafluorophenyl)borate,
tetrakis[3,5-bis[1-methoxy-2,2,2-trifluoro-1-(trifluoromethyl)ethyllphenyl]borate,
tetrakis[3-[1-methoxy-2,2,2-trifluoro-1-(trifluoromethyt)
ethyl]-5-(trifluoromethyl)phenyl]borate, or
tetrakis[3-[2,2,2-trifluoro-1-(2,2,2-trifluoroethoxy)-1-(trifluoromethyl)
ethyl]-5-(trifluoromethyl)phenyl]borate.

28. The palladium compound of Claim 24 wherein, when in the weakly
coordinating anion (WCA) M is aluminum, such WCA is
tetrakis(pentafluorophenyl)aluminate or

tetrakis(3,5-bis(trifluoromethyl)phenyl)aluminate.

29. The palladium compound of Claim 24 wherein, when in the weakly
coordinating anion (WCA) M is aluminum, such WCA is
tris(perfluorobiphenyl)fluoroaluminate, (octyloxy)tris(pentafluorophenyl)aluminate,

or methyltris(pentafluorophenyl)aluminate.

88



34. The pal |l adi um conmpound of Caim 1, where
[(E(R 3)(E(R 2R*) Pd(LB) ] p[ WCA] r is
[PA(P-(i-Pr)3)(k2-P,
CP(-i-Pr)2(C(CH3)2)(acetonitrile)][B(C6F5)41,
[PA(P-(i-Pr)3)(k2-P,
C—P(-l-Pr)Z(C(CI—B)Z)(pyraZ|ne)][B(CGF5)4]
[PA(P-(i-Pr)3)(k2-P

C—P( i-Pr)2(C(CI—I3)2)(pyridine)][B(06F5)4] 35. The
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C- PCy2(C6H, 0)) (pyridine)] [ B(C6F5) 4l . 36. pal I adl um
conpound of Cipg é rivher e
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[ Pd( P(C6D, 1)3)(k2 P, C—P(CGD‘ )2(?56‘[’3 6))(aceton|tr| le)]]
B(C6F5)4]. 37. R A net hod for sol it% on pol ynmerization

of nor bor nene-—t(y; pﬁ‘hmars conprising: providing a
first solution,koet /I rst-rR8ol uti on conpri si@mg a single

[ (E(R) )LE(R) 2R )Po(LB)]p[MCA], dﬁs | ved th a first
li qui d¥ch arxdt’erial ; provi dimsa &gofid $piuti on,

t he second s8I ut ifop- conpri sing on&”on nore  RY

nor bor nene-type rfpnoners di ssolved in a second |iquid
carrier material; conbining the first and second
liquid carrier materials in a reaction vessel and
heatwhege eheh B&?ndamdepieridleqtlly blydrageri, éneamane braxicbed €11Taalkyl,

R hAEBRRE b el e BB A POp R B e
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ron” conprr si
bromias) @nt! flpatineadnd Eradosrpidependeelpy esmnegerbfyom 1to 6
[(E(R)3) (E(R) 2R*) Pd(LB) ] p[ WCA] r dissolved in a liquid
carrier material; providing one or nore

gtbn bﬁfmmbdMyp@mmmod'@f §1a|m(ﬁﬂ)iwr@re|hs/vlmi intthewealdy t he

coorglnatmg anion M&?s RObYBES k2R %p%ég ure; and
2,3,4,5-tetrafluorobenzenediolate(-OC¢F,0-),
2,3,4,5-tetrachlorobenzenediolate(-OCsCl,O-),
2,3,4,5-tetrabromobenzenediolate(-OCqBr,0-), and
bis(1,1'-bitetrafluorophenyl-2,2’-diolate).

32. The palladium compound of Claim 23, where the weakly coordinating
anion is bis(tri(fluoromethylsulfonyl)imide, triflimide ([N(S(O).C4Fs)2]),
bis(pentafluoroethanesulfonyl)imide ([N(S(O).C;Fs).]), or
1,1,2,2,2-pentafluoroethane-N-[(trifluoromethyl)suifonlyl]sulfonamide
(IN(S(O)2CF3)(S(0)2C4Fo)]).
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heating the m xture to a first tenperature for a
period of tinme, the first tenperature sufficient to
cause polynerization of the one or nore nononers in
the presence of the palladi umconplex. 39. The

pal | adi um conpound of Claim 1, where E is phosphorus
(P) or arsenic (As). 91

33. The palladium compound of Claim 1, where the weakly coordinating anion is
tris(trifluoromethanesulfonyl)methane anion ([C(S(0),CF3)3]").

34. The palladium compound of Claim 1, where [(E(R);)(E(R).R*)Pd(LB)],[WCA],
is [PA(P-(i-Pr)s)(k*-P, C-P(-i-Pr),(C(CH,),)(acetonitrile)][B(CoFs)dl,
[PA(P-(i-Pr)s)(k*-P, C-P(-i-Pr)o(C(CHs)2)(pyrazine)][B(CeFs)d],

[PA(P-(i-Pr)s)(k*-P, C-P(-i-Pr)y(C(CHa)2)(pyridine)I[B(CeFs)d].

35. The palladium compound of Claim 1, where [(E(R)s)(E(R).R*)Pd(LB)],[WCA];
is [Pd(k®-P, C-PCy.(C¢H1o))(acetonitrile)][B(CsFs)al,

[Pd(k*-P, C-PCy,(CeH1o))(pyrazine)][B(CeFs)d], or

[Pd(k?-P, C-PCya(CeHio))(pyridine)][B(CeFs)d].

36. The palladium compound of Claim 1, where [(E(R);)(E(R).R*)Pd(LB)],[WCA];
is deuterated and is
[Pd(P(C3D+)s)(k*-P,C-P(i-C3D7),(C(CDs),))(acetonitrile)}[B(CsFs)4] or
[PA(P(CsD11)s)(k?-P,C-P(CeD11)2(CsD10))(acetonitrile)][B(CsFs)al.

37. A method for solution polymerization of norbornene-type monomers,
comprising:

providing a first solution, the first solution comprising a single component
palladium complex represented by [(E(R)s;)(E(R).R*)Pd(LB)],[WCA]; dissolved in
a first liquid carrier material;

providing a second solution, the second solution comprising one on more
norbornene-type monomers dissolved in a second liquid carrier material; '

combining the first and second liquid carrier materials in a reaction vessel
and heating the combined liquid carrier materials in the reaction vessel to a first
temperature for a period of time, the first temperature sufficient to cause
polymerization of the one or more monomers in the presence of the palladium
complex; and

after the period of time, isolating the product of the polymerization.
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38. A method for mass polymerization of norbornene-type monomers,
comprising:

providing a solution comprising a single component palladium complex
represented by [(E(R)s)}(E(R).R*)Pd(LB)J,[WCA] dissolved in a liquid carrier
material;

providing one or more monbornene-type monomers;

adding the solution to the monomers to form a polymerizable mixture; and

heating the mixture to a first temperature for a period of time, the first
temperature sufficient to cause polymerization of the one or more monomers in

the presence of the palladium complex.

39. The palladium compound of Claim 1, where E is phosphorus (P) or arsenic
(As).
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