New PCT Application Umcore AG & Co. KG Qur Ref.: G
5010 PCT 5 Method for the production of conpounds
contai ning palladium0) The present invention relates
to a process for preparing palladi un(0) c|mwmmmwm”m
the formof its conpounds, palladiumfinds

10 Nest PCIstAppl imatarorus i ndustrial processes. e

t han .80% of e A.nhd rially produced chemcals are
r f)n rcéafeof‘écg‘t zgoy't :icc%t processes. Catalytic
ar ®ugeRerfal: E mdld &Bhomi cal ly viable and”""ﬂmmﬂmmmmmm
environmental ly friendly than correspondi ng 15, e
stoichionetric organic reactions. For the attai nnent
of high yields and selectivities in honbgeneous
5tr:]at al yMé€hodr Psessks, produceismngf cdbmpogads systaising
as to be wused, which in tuyrn.,requires precursor
nmet al conmpounds havi ng £5®¥i§%waﬂéé of uses. This
makes clear the need 20 for constant inprovenent in
thengat abystesy st §0&ead ont Neld1 ¥ &par abi on, Proesssss. for
For these applications, one possibility is in
parrdendrimg gid lddidime dhpoiawousdssh contai n pal | adi um
in the O oxidation state. In general, palladium O 25

n st __
o o0 GBS o P OBy ey SR PR HERL Y, €8s bee 2o o

10f r emtadlyandt rion rpangrotey hredystovialehrdagssxanpl e, by
unsat urat ed hydrocarbon or by heteroatons such as

an
hosphor or nit .. St abl t I .
D e FBrs 19D b0%: L o BFLREE ARy GO Sr Lo nicals

forffe  prepared by catalytic processes. Catalytic

processes are generally more economically wviable and
environmentally friendly than corresponding
15 stoichiometric organic reactions. For the attainment of
high yields and selectivities in homogeneous catalytic
processes, a wide range of ligand systems has to be
used, which in turn requires precursor metal compounds
having a wide range of uses. This makes clear the need
20 for constant improvement in the catalyst systems and

their preparation processes.

For these applications, one possibility is in
particular palladium compounds which contain palladium
in the 0 oxidation state. In general, palladium(0)
25 compounds are stabilized by compounds which can provide
a free electron pair for coordination. This free
electron pair may be provided, for example, by an
unsaturated hydrocarbon or by hetercatoms such as
phosphorus or nitrogen. Stably storable compounds are

30 commercially obtainable principally only in solid form.

However, compounds which are in liquid form are desired



However, conpounds which are in liquid formare
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Pd(0) compounds stabilized by unsaturated hydrocarbons
may be differentiated according to the 1ligands into
complexes stabilized by monodentate and by multidentate
20 (chelating) iigands. An example of a Pd(0) complex
stabilized by monodentate hydrocarbon 1ligands is
Pd (ethylene);, which decomposes at room temperature and

under air.

Stabler Pd(0) compounds are obtained by chelating, for
25 example bidentate, unsaturated hydrocarbon ligands such
as dienes. Dienes are classified according to the
separation of the two diene functions into 1,4-diene
ligands, 1,5-diene ligands, 1,6-diene ligands,

1l,7-diene ligands, etc.

30 1,4-Diene-stabilized palladium(0) finds wide use as a
ligand, for example, in the form of 1,5-diphenyl-1,4-

pentadien-3-one (dba). One description of the synthesis
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30 1,4-Diene-stabilized palladium(0) finds w de use as
a ligand, for exanple, in the form of

1, 5-di phenyl - 1, 4- pent adi en-3-one (dba). One
description of the synthesis_ -33. is given by MF.

Rettig et al. in Inorg. Synth. , 1990, 28. The
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Pd&eD) Gbe | bt he s edtsiib dx antc%r@an@@”etal | becursor in
conpound, for exanple Li2(COT) ( = .
cydiogesieaecadneratadygiigm hapHiestrteedr for example, in

OF GRNQAlUNL Y WHCOMRQUNES. 51 Blg g SHEY ENtSy NAV )”gaﬁglgstituted
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Pd(COD) 2, i s an .unstable solid which deconposes wthin
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makes this conpound industrially wutilizable only to a

i m etbwXlatimpll 49 ap$es) Grilesi aréd, bik 1 J5-HRagK, 1igand
K. Seevogel, \/\/p 25 Storm K. R Porschke (J. Am Chem

Sod:s RHEODI21, TOEE7-ig8 2 nihE iRl TonBENA-25985 324 from
1290 fpe,0e 1 hee gyt igal el MLECU A1 | YodghiBRdean1ic
compound, for example Li,(COT) (COT = cyclooctatraene),
sodium naphthalide or organocaluminium compounds, in
solvents having no active protons. The above patent
application also describes the synthesis of Pd(CyH,)s
from PA(COD),. PA(COD), is an unstable solid which
decomposes within hours under atmospheric conditions.

This property makes this compound industrially

utilizable only to a limited extent.

J. Krause, G. Cestaric, K.-J. Haack, K. Seevogel, W.
Storm, K.R. Pdrschke (J. Am. Chem. Soc. 1999, 121,
9807-9823 and Chem. Commun. 1998, 12, 1291) describe
the synthesis of molecularly defined hepta-1,6-diene-,
diallyl ether- and tetramethyldivinyldisiloxane-
palladium(0), which are examples of Pd(0) stabilized by
1,6-diene ligands. The synthesis follows substantially
the route described for P4 (COD),. Oxygen-free solvents
have to be used for the synthesis and the materials

have decomposition temperatures close to room
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di al lyl ether- and tetranethyl divinyldisil oxane-

pal | adi um(0), which are exanples of Pd(0) stabilized

by 30 1, 6-diene |ligands. The synthesis foll ows

substantially the route descrq4 bed for Pd(CQOD) 2.
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i nvention
to work under inert gas and with dried solvents having

no active protons in order to isolate molecularly
defined Pd, (diene) ; or Pd (diene), compounds . In
addition, highly sensitive organolithium compounds
which pose potential health risks are wused in the
synthesis, which makes industrial-scale wutilization
costly and inconvenient. For this reason, these
compound classes have not been used industrially on a

large scale to date.

It is therefore an object of the present invention to
provide a novel inexpensive process for preparing
palladium(0) compounds. Solutions of these compounds
should be substantially stable thermally and toward
atmospheric conditions. This enables access to
economically viable, versatile, novel precursors for
applications 1in homogeneous catalysis, heterogeneous

catalysis and complex chemistry.



provi de a novel inexpensive process for preparing
pal | adi um(0) conpounds. Sol utions of these conpounds
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r|ng sytem 10 x i anlnteger from2 to 4, and each
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halogen NC2, NR2, C(OR C(OOR COC (O R CONRZ2,

5NH€C@2Rh1INIHGO? CHCHC®2R, Si (R 3, Si(OR3, SR (OR
2, SR ((R) , SBR, SR, SOR, SR PR2, POR2, PCSH,
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polyun§ turated 10-al kenyl radical, or a
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radi cal are selected from haI ogen, O C1_10-al kyl ,
10 phenyls, a@ phereder @Gton\ER tand hamyenat ed C1_10- al kyl ,

each R!' to R'Y is independently selected from R, OR,
halogen, CN, NO,, NR,, C(O)R, C(O)OR, OC(O)R, CONR3,
NHCO,R, NHCOR, CH=CH-CO;R, Si(R)3, Si(OR)s;, SiR(OR)g.,
SiR, (OR), SOsR, SO;R, SOR, SR, PR;, POR,, PO3H, PO(OR):
15 in which R 1is a hydrogen atom, a substituted or
unsubstituted C;.i9-alkyl radical, a substituted or
unsubstituted, mono- or polyunsaturated C;.jpo-alkenyl
radical, or a substituted or unsubstituted, optionally
heteroatom-containing Cs-10-aryl radical, and the
20 substituents on the alkyl radical or the alkenyl
radical are selected from halogen, 0-Cy-10-alkyl,
phenyl, O-phenyl, OH, NH, and halogenated C;.io-alkyl,
and the substituents on the aryl radical are selected
from halogen, Ci-i10-alkyl, 0-Ci.ijo-alkyl, phenyl, O-
25 phenyl, OH, NH, and halogenated C;_;po-alkyl, where R? and
R® and/or R® and R® together with the carbon atoms
bonded thereto may be a constituent of a 5- to

7-membered, optionally heterocatom-containing ring.



and the substituents on the aryl radical are selected
from hal ogen, Cl1_10-al kyl, O Cl_|o-al kyl, phenyl, 0 25
phenyl, OH, NH2 and hal ogenated Cl_I| o-al kyl, where R2

and R3 and/or R5 and R6 togetger with the carbon

atons bonded thereto may be a constituent of a_5- to
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radt c&f ,2%ort ﬁe_t%e’éugﬁ?mt%t% %‘? unsubsti t ut ed,

optio al Ly heter atom .caontainjng.C5_10-ar di cal
AT Ebdt t Bont L5 oA PUEREHERLY, T LaFYee dien R, OR,

al kemydgdadi e, axe, sehest edc (dyem @(Id:)@ean OC(O)R, CONR,,
oCc 10 al kyI phen I Ophenyl OH, NH2

haIW:edNﬁﬁoﬁO akayCH §ﬁthhe‘335(R>)sstr|t§ér{P§ on tHER (OR) 2,

1'%#@({@' %5 %laile(kgcﬁg e’nyP gsﬁeﬁyIPO& RREPR) 2/

andlﬂﬂawngcnakeds @ﬂydl;&bg%rkyla nhbselalseandrmmsubstltuted

together with the carbon atons bonded thereto may be

15

20

25

a cemstialdedt grddanaltpa substituted or unsubstltuted
mono- or polyunsaturated Cldo—alkenyl radical, or a
substituted or unsubstituted, optionally heterocatom-
containing Cs.jo-aryl radical, and the substituents on
the alkyl radical or the alkenyl radical are selected
from halogen, 0-Cj;.i0-alkyl, phenyl, O-phenyl, OH, .NH;
and halogenated C;.1p-alkyl, and the substituents on the
aryl radical are selected from halogen, Ci.ip-alkyl, O-
Ci.10-alkyl, phenyl, O-phenyl, OH, NH, and halogenated
Ci-10-alkyl, where R*® and R' together with the carbon
atoms bonded thereto may be a constituent of a 5- to

7-membered, optionally heteroatom-containing ring, and

each R'? is independently selected from hydrogen, a
hydroxyl group, a substituted or unsubstituted Ci.i0-
alkyl radical (in particular an unsubstituted or
halogenated Ci-10-alkyl radical), an -0-Ci.19-alkyl

radical (where the alkyl radical may be substituted or

30 unsubstituted; in particular an unsubstituted or

halogenated-0-C;-10-alkyl radical), a substituted or



7-menbered, optionally heteroatomcontaining ring, and
25 each R12 is independently selected from hydrogen, a
hydr oxyl group, a substituted or unsubstituted Cl-10-
al kyl radical (in particular-an sansubstituted or

hal ogenated C1-10-al kyl radical), an -O Cl | o-al kyl
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C5_10-aryl radical, where the substituents are as

sdefimegt of RidcheandedBSdient), Ve aihvehHedn relates to a
enbodi nent, the invention relates to_a process for
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in which v gﬂg w_are each independently 0 or an
i nPEFECTGE @ PaA%£:1000 and v+w is from 0 to 1000,

each R16 is independently selected froma hydrogen

108l @Brm-b2 @ YEROXYERTRRUTR ! Po PUSH (H2of &4 DL Term (II)

unsubstituted Cl_10 al kyl radical (in particular an
unsubstituted or hal ogenated C1-10-al kyl radical), an
- 0d@1 whd-<dl kyl radical (where the al kyl radical may
be substituted or unsubstituted; in particular an

:1231:“ (k:ég‘H tht gge oé?fggu?g%lggr%ﬂ@te‘ﬁq l'ggt'ocjdx{ g%r?l ﬁﬁegegr of from

, a subs unsu itu NONO=
pol1y wres atorcataati @l-wl G-salfkenmyl0 tadionad, or a
substituted or unsubstituted, optionally

each R'® is independently selected from a hydrogen atom,
15 a hydroxyl group, a substituted or unsubstituted Cj_io-
alkyl radical (in particular an unsubstituted or
halogenated Ci-10-alkyl radical), an ~0-Cy.10-alkyl
radical (where the alkyl radical may be substituted or
unsubstituted; in particular an unsubstituted or
20 halogenated -0-C;-i10-alkyl radical), a substituted or
unsubstituted, mono- or polyunsaturated C;_j9-alkenyl
radical or a substituted or unsubstituted, optionally
heteroatom-containing Cs-jp-aryl radical, where the

substituents are as defined for R'” and R??,

25 each RY to R' is independently selected from R, OR,
halogen, CN, NO;, NR;, C(O)R, C(O)OR, OC(O)R, CONR;,
NHCO,R, NHCOR, CH=CH-CO;R, Si(R)s3, Si(OR)3;, SiR(OR),,
SiR, (OR), SO3zR, SO3R, SOR, SR, PR,, POR,, PO3H, PO(CR),,
in which R is hydrogen, a substituted or unsubstituted

30 Ci-10-alkyl radical, a substituted or unsubstituted,

mono- or polyunsaturated C;.i;p-alkenyl radical, or a



het er oat om cont ai ning C5_10-aryl radical, where the
substituents are as defined for RL7 and R19, 25 each
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hal ogen, CN, N2, NR2, C(OR £ OOR OC (O R C(]\IR2,
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het er oat om cont al ni ng r| ng, each R20 is in ependent?y
sel ect ed from hydr ogen, a hydroxyl group, a
sut@tqh uRdY drs unsdepentensdyClsebecaeiy| freni duidydgen, a

i cul ar. an_unsubs |t r . hal ogena
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(V\:fmn@lt heradikyalr adh.ﬁal pmtﬂ%&ﬂ%u:bstaﬁ uteflsgbstituted or
unsubstituted in particul ar an unsubstituted or

haltsgaaared clitw-alkyl rabreadfil) a sudisti tiRdd-oralkyl
1sun§§&ﬁ]tda1 1t Bghe neheoalg%y%%%éﬁatrﬁ%{ e 10uBLKeR |:§d or

or a substitute unsubstit opti ona
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unsubstituted, mono- or polyunsaturated C;.ijpg-alkenyl
radical, or a substituted or unsubstituted, optionally
20 hetercatom-containing Cs-10-aryl radical, where the

substituents are as defined for R!” and R'®?, and

each Term radical is independently (R'®),(CRYR®CR'?)Si-
or (RY¥®);8i-.

Surprisingly, the above-described processes, unlike the
25 processes known to date, can be carried out at
temperatures above 0°C. In addition, the reaction does
not have to be carried out with exclusion of air or

with dried solvents.

In the palladium(0) compounds, palladium is present as
30 palladium(0). The oxidation state of palladium in the
compounds can be determined by known processes, for

example by reacting with uncharged ligands (for example
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each Termradical is independently (R16) 2

(CRL7R18CR19) Si- or (R16) 3Si-. Surprisingly, the

above-descri bed processes, unlike the 25 processes

known to date, can be carried ®ut at tenperatures

above OC. In _addition, the reaction does A not have to
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SOL¥eBLang! Ryildie N | @%ugok QIPRYAS n PAlHAUMNTL fon b

prese%t gs 310 pal I'adi um( .Ogl'lhe gxi ga{niggn st g%&ei% on by

paklvagiorraitiiont heandondetrdsiicangbettet epriidetliby kabanhe by

processes, %%r exanpl e by reacting with uncharged
i §SAGS PFofFéxample - 9 phosphines), isolating and

characterizing the resulting conpound with NVR or by

concentrating the solution by evaporation and

determ ning the oxidation state by neans of XPS. 5

Pal | adi um conpound The pal | adi um conpound used as the

st RALAAG LB SoTROURE not particularly restricted. It

may be used either in the formof solids or in the

f Orpie01,5304eAYS, Womkduidr ey %{% Ctl?é:'gta?lot{ﬂtx%o@émpound is

Preference is given'to using palladi um conpounds

hawviotg prattl iadlilawlin téstx2cped. +4toxualat benuskesdt esither in

Ex | es thereof are, PdX2, PdX4, _.M2PgX4, MPdX6

(NEBE BB ofE (PATIRPE)CH] SO, Silfar G s OF  4PEGHS oF

(ehgdroanhyafiegeacabonkonht abkal i pEimdrdide 15s given to

particul ar Na+ or K+) or NR*4+ (R* = hydrogen, Cl-4

al KPiPe B3d Irdigimg coamamdse hpving| ¢iyn in the +2 or

par i cyk fhat £HLOrd ) = Bartd ty ef ed

paI+I ad%macorrpour?(}gcear 2‘%8%5?% Pd&iéd%%d (a%r&) Egj,’iz'[ Pgdx4'

( NM3PAx], CILPAXNHINIRPRIR, 2PdCP4 (NHPRIRLES, where M is a

Na2PdCl 4, Na2PdCl16, K2PdCl4 , ,
cation (e.g.: &a hydrogen atom, an alkali metal (in
particular Na* or K') or NR'.* (R" = hydrogen, Ci_,
alkyl)) and X is an anion (e.g.: halogen (in particular
chlorine), NO3™) . Particularly preferred palladium
compounds are PdCl,, PAdCl,, Pd (NO3) 5, [Pd (NH;3) 41 Cl1,,
(NH3) 2PdC12 ; HdeCl4 ’ HdeClg . NadeC14 ' NazpdC].s ’ K2PdCl4

and KdeCls .
Ligand of the general formula I

The palladium compound is reacted with one or more

compounds of the general formula I

R! (A R*
N

R? R® RO RY



20 and K2PdCl16. Ligand of the general fornmula I The
pal | adi um conpound is reacted with one or nore
conmpounds of the general forrmula I (1) 25 - 10 Each A
i s independently a CR7R8 radi ggl -where one of the A
radi cal s may be oxygen, _sul phur, ;.an NR9 group or an
Si Regh1 A gl@o&ﬁl,deae%temﬁe%’Pédréfaitgaﬁayhg’éeaone of the
const.j f 54t sdrenber edn i N9 5y m [
o AAEL e ply gl e R PR R S Mgl (5 an
i ngapefriént gyospl ecobed #wheeeR, tBR, AhakadénalEN, mhgR, be a
NR2, OR C(OOR OC(O.R R2, . NHCO2R, NHCOR,
CFEGIL%@}RGI%% @) F 55 HORP PRI E SYEHRE(OR)
, SR, S®ZR, SOR, SR PR2, POR2, PCSH, PO (OR) 2, 10

5i N WiChRiirg QEeFram s ig4.uted or unsubstituted
Cl _10-al kyl radical, a substituted or unsubstituted,
mono- or_pol yunsaturated Cl_1Q0-al kenyl radical, or a
subeah uRedter Rinsdifst FREeBENIBRELBna9 4P HR®r 5PBMR . OR.
CORLAi Y Cen10- I di cd oy@nd Ehe)srbsthé S QIHNR
15@Fhé£%$ﬁyl rédi@gf o?ﬁfhe JIQeﬁyl Faéicél arggﬂ&' 2
seheicced, fNBAORal oQaCH EGR 105l (R)l;, pBEAYR)3, SiR(OR)z,
O phenyl . OH_NH2 and hal ogenated Cl1 10-al ky an
Ch& SUNOR) ¢ USKBE - o CeRe SRRyT Sl Pt i o Abkad PO (OR)

10f ram hahogeng @é'%@ﬂ@&@@n,(& SdpdOr @hkyd , oPh@R¥LDbstituted
O phenyl, OH, NH2 and hal ogenated 20 C1-10-al kyl, _
whéheoR214yd R3adiadhdr RB afubREitugedhepr wungupgéituted,

corpgn, O BRAISLRSCE B Be Sy B ueenl 2 o

. - meitbe i‘ona ontaini ng
ri mbdbdagees afr heimgrubattdmuted, ai pipnd onaldy aheteroatom-
rings which

containing Cs.jp-aryl radical, and the substituents on
15 the alkyl radical or the alkenyl radical are selected
from halogen, 0-C;.10-alkyl, phenyl, O-phenyl, OH, NH;
and halogenated C;.;p-alkyl, and the substituents on the
aryl radical are selected from halogen, Ci-ijo-alkyl, O-
Ci-10-alkyl, phenyl, O-phenyl, OH, NH; and halogenated
20 Ci.10-alkyl, where R? and R® and/or R® and R°® together
with the «carbon atoms bonded thereto may be a
constituent of a 5- to 7-membered, optionally

heteroatom-containing ring.

Examples of heteroatom-containing rings are rings which
25 derive from the following structures: thiophenes,
furans, pyrans, pyrroles and the like. Other rings are

likewise possible.

In a preferred embodiment, R? to RS are each
independently hydrogen atoms, Ci;4-alkyl radicals or
30 halogenated C;.,-alkyl radicals; R' to R°® are more

preferably hydrogen atoms.
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25 derive fromthe follow ng structures: thiophenes,
furans, pyrans, pyrroles and the like. OQther rings are

| i kewi se possible. In a preferred enbodinent, Rl to R6

are each independently hydLog@n atons, Cl_4-al kyl
radicals or 30 hal ogenated C1_4-al kyl radicals; Rl tg
RGIérearmrfélrtﬁ‘reéf e PRSI ERPURRG ofRPORigAnt - B pRdg R are

s 'H&b&&féﬁdg nt ﬁ%’r vl c lkyl
g?a€?§ﬁ§§ ent ]§7 rogen atoﬁ%oms' 1-amatsy
Cl;éd&lcla;lls dmdhaalo@ematleall o@emaala}dyx:l réddlcleyls; R’ and R®
radi cal s and R8_ are re referably hydr ogen
at GiF€. “@rﬁngf@E a?ﬂﬁiﬁ%?PD is preferably
|ndependently a hydrogen atom a C1_4 aIkyI radi cal, a

halregengted Gl_4rakkibrr adimddiments (OR®- Cligh aFEéEerably
radi cal” or a hal ogenated -C(O-Cl1-4 aIkyI radi ca

a ﬂ@d@@@n@@m@dﬁn@nhydpggean@u@m,aaecéacﬁlkmé radlcal a
i nde | v, sel,ect om r~oxyl ro
PASARISA s SoLecteplyom Ao \or oA Lt s

a0 radlca
Cl rédadldeyl dxaél ctﬁldgermtlml cgeat-ey _s &1@:’;;14 raickL)dal.
radical. R10 and R11 are nore preferably each

|ndependentl radi cal_,or a halo gnated
c1i® 1% alf |?F§‘IC% é??%nbrefé¢ablﬁng rogéfe each
at qrﬂde@)e%eﬂlt@l}}(ygeﬁ.@gtﬁal Pfoma hahoaeBaled group, a Cio

4-al’kyl radi'cal. Hal ogens refer to fluorine,
chladrkuyde rédbpdhe and -Q-ddineallyef enaablo)alf,l uor haéoaergated

chl r|n he rg%ﬁgg&s ZQrsuQ§tl qa%éﬂé € ”‘”BYC alkyl

nmono:=* 6F Pol ysabsttat ed”” prefera per hal ogenat®

Th&a@xj_lmundsreb? t hedf orRtH a hrare sed er @ktle)ferably each
synmetrical .
yindependently a Cy4-alkyl radical or a halogenated Cj;_4-

alkyl radical.

R is preferably a hydrogen atom, a C;.;-alkyl radical or
a halogenated C;.4-alkyl radical.

Halogens refer to fluorine, chlorine, bromine and
iodine, preferably fluorine and chlorine. The radicals
gubstituted by them may be mono- or polysubstituted,

preferably perhalogenated.

The compounds of the formula I are preferably

symmetrical.

In one embodiment, the -(A)x- group is preferably a
group of the formula -CH,-X-CH,- and -X- is selected
from -0-, -S-, -SiR;-, -NR- and -NC(O)R, where R is a
hydrogen atom, a C;4-alkyl radical, a halogenated C;.4-
alkyl radical, an 0-C;4-alkyl radical, a halogenated
0-Ci-4-alkyl radical, a Ci4-alkenyl radical or an

optionally hetercatom-containing Cs.¢-aryl radical.



In one enbodi nent, the -(A)X- group is preferably a

25 group of the fornmula -CH2-X-CH2- and -X- is
selected from-0-, -S-, -SiR2-, -NR and -NC(O R
where Ris a hydrogen atom- a2Cl_4-al kyl radical, a
hal oaenat ed Cl.4- alkyl radical, an O Cl_4-al kyl

raéFi1

het eroatom cont al ni ng
I lyst- roaiua\chee»ean'ptFaarthércoupmpndsdef whiclyenenal sexve as

austr@qweogmrwe% @f 4-EPRRPuRdei caf | ghe general
%nyl radéfé‘l 01C5§21 )?:‘%%Hé onal l 3é heftadlene and

r adi cal

R

1, AdMsdiddnén F‘%ﬁ? h

si | et Atdngmear e @iéﬂiYie@ﬁPE&mlﬁéa||NLaﬁbﬁ?lde@ﬂ&YEm1ne,
5 met hyl am ne, diallylet hgyam ne,

N aij@tlwde asmwam% Yatai

1§Ll§gephﬁ@@llyldlmethyls1lane,

Thane: Sy digRib sl afe, TbLUIENI¥phen-2-v1-

nEﬁﬁaHHy&NdMind$'fudiﬂﬁyfuﬁylphmﬁﬂp&ﬂ@el Samld vi nyB~divinyl-
benzene. 10 Ligand of the general formula Il The

pr &ssReevent i on further provides a process for

preparing a palladi un(0) conmpound, conprising reaction

of a pall adi um conpound with one or nore conpounds of

15 the general formula Il in the presence of a base:

[ Si (R12) (CRL13CR14R15)0]n n is an integer from3 to 20;

n ilsigand @fadihe generalegiormylanIX to 6. 20 Each R13

to R15 is independently selected fromR, OR  hal ogen,

N BFECRRE ] TSR TR (o) B

Si RBrdg@ding SéBB,alES%Runﬂ@R ShRipRRR], PEREpr PEBR PGaction

15

20

25

2 which R h
u@ﬁosﬁ.p'aﬁéad'lgm colrﬁ%pog/ 0‘91& a substituted or

one or more compounds of

the general formula II in the presence of a base:

L[Si(R1"’)(c:Fz“”CR“‘R*5)0],,-J (II)

n is an integer from 3 to 20; n is preferably an

integer from 3 to 6.

Each R'® to R' is independently selected from R, OR,
halogen, CN, NO,, NR;, C(O)R, C(O)OR, OC(O)R, CONR3,
NHCO,R, NHCOR, CH=CH-CO;R, Si{(R)3, Si(OR)a, SiR(OR)2,
SiR, (OR), SO3R, SO;R, SOR, SR, PR, POR;, PO3H, PO(OR)a2,
in which R is hydrogen, a substituted or unsubstituted
Ci-10-alkyl radical, a substituted or unsubstituted,
mono- or polyunsaturated C;.jo-alkenyl radical, or a

substituted or unsubstituted, optionally heteroatom-



25 C1_10-al kyl radical, a substituted or

unsubstituted, nono- or polyunsaturated Cl_10- al kenyl
radical, or a substituted or unsubstituted,

optionally heteroatom - 13 _camtai ning C5-10-aryl

radi cal , and the substituents on the alkyl radical or

t hE€UEMANT afscatalfe F8PdcRdd IRDnLhEl oYepstituents on

O C1-.10; I ) I, n , . and

e arst cEeRgER T SHE He L AR are petgeted
aryiraradhaadbgane sei@ciedlicydm hphegeh, Chplemtlkyl OH, NH:
O Cl1-10-al kyl, phenyl, O._phenyl, ,. NH2 and,
h@%@er&%léaseféﬁt%b-éx-kgn%ﬂ%ﬁer earFé];t%‘ﬁdsF‘ﬁitf‘Bﬁ%{‘ﬁﬁr on the

constituent of a 5- to ered, optionally
het@*r&a.aioemldx@'ﬂt,aipﬁargflr,i - pHenEkanPHesNgs and halogenated

het er oat ont ai ni Nng_k4 Nngs.aces rjngs ich..derj

T e LR oW L Ruct BSe Rt nFBRREHEE S Widfohi€ carbon
PYratms P¥6HELES tdidcthe hdkebeOhetonisgsuie of a 5- to
i kewi se possible. In a preferred enbodi nent, R13 to

R15 drenkersd . 1904 defepehid it 1 §F PR/ R Bt 1 il ring-
Cl_4-al kyl radicals or hal ogenated C1-4-al kyl

10" adi.£al ;a%%?l(éflt Re&f’o%%grgn@éﬁtapﬁ§fu§r i@hgshx%og%gs which

at ons. 21s1n ndently selected from
hydiexgere afrbmdr oyl ofolipwingubstitiatedesr thiophenes,

unsubstituted Cl-1o 20 alkyl radical {(in particular_an

< v BUEBRe T B g ehabed EL e o K07 1 QiPENI FirER are
- O Gl bt 2 kybss1erd cal (where the al kyl radical may

be substituted or wunsubstituted; in particular an

unsubstituted or hal ogenated -O Cl-lp-al kyl radical),
a stbst At utREEfRTEEs unsBREiTeRed, Rono-ter R~ are  each

15p°|yréﬁ'€€éff&@ﬁ€9{lc%%@f@$éﬁ?ny toh&di @@l 91181 radicals or
substituted or unsubsti ute,%ptioﬁ%l?y Ky
hetlea bagemateat aini ajlkyl radicals; R'™ to R' are more
preferably hydrogen atoms.

Each R'? is independently selected from hydrogen, a
hydroxyl group, a substituted or unsubstituted Ci.io-
20 alkyl —radical (in particular an wunsubstituted or
halogenated Ci-10-alkyl radical), an -0-Ci.190-alkyl
radical (where the alkyl radical may be substituted or
unsubstituted; in particular an unsubstituted or
halogenated -0-Cj.10o-alkyl radical), a substituted orx
2.5 unsubstituted, mono- or polyunsaturated Cj.jpo-alkenyl
radical or a substituted or unsubstituted, optionally
heteroatom-containing Cs.10-aryl radical. The
substituents are each as defined for R to R'. Each R
is preferably selected independently from a hydroxyl
30 group, a Cy4-alkyl radical, an -0-Ci,;-alkyl radical, a
halogenated C;.4-alkyl radical or a halogenated -0-Ci.4-

alkyl ©radical. Each R'? is more preferably each
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C5-1o-aryl radical. The substituents are each as

defined for RL3 to R15. Each R12 is preferably

sel ected i ndependently from a hydroxyl 30 group, a

Cl- 4-al kyl radical, an -O Cl-4gal-kyl radical, a

hal.o%enat ed Cl-4-al kyl radical or a hal ogenated

- Olotepengiepil v &diGad ~algath radical wF e phetegappyed Ci-s-

ea =11 i pendently a Cl_4-al kyl radical or a
ha%gé{g%a?ggl ?4- alkyl radical. Ris preferably a
hydrogen atom a Cl_4-alkyl radical or a hal ogenated

Cl R4-ia ke freadilrlat .a Shdregemsateferat .- abkyheradical or

chl orine, braqm and ,,i adi_ne,, preferably fluorine and
¢ hPo PAHEIeRRE Sh Gt ok Kyay BATHARed wi th t hem may be
nono- or polysubstituted, preferably perhal ogenated.

10 Hai1@RprGOf Adrwenss al riwsrina, | | ¢hTbeinepsebBromine and
i nvention also provides a process for _preparing a .
paliogdinan refkepoei, LEvapingi agd cdrkqwime of The radicals
pal ' ' 0 or, 0 u -
o R QA b B o i B BTy st Ieucea,
TeprdFerdadlSi (R EREIE[EL7R18) 0] , [Si (R20) 20]
,,t-Term (111) . This fornmula enconpasses both

conpounds in which the [Si (R16) (CR19CR17R18)  and

[SI (R20) 20] units occur in blocks and conpounds in
which individual [S (R16) (CR19CR17R18)  and

[ SiI(iRRAHL Af Wle gertera20 fhrmuldwEr randonly in the

chain. Mxed forns are |ikew se possible. v and w are
each i ndependently O or, an integer from1l to 1000 and
v+Whies MrERemt o IPYEOt ipan@h§car ®ropisesy alfl yPERERSs  for

i ndgpendenid va 0080 18R 1 LRNBYETcdnt¥lrk { Ocomprising reaction
of a palladium compound with one or more compounds of

the general formula III in the presence of a base:
Term-0-{ [Si (R*®) (CR®CR''R*®) 0], [S1 (R*°) ;0] }-Term (1I0) .

This formula encompasses both compounds in which the
[Si (R*) (CR™CRYR'®)0] and [Si(R®*°),0] wunits occur in
blocks and compounds in which individual
[Si (R*®) (CRYCR''R'®) 0] and [S1 (R??) ;0] units  are
distributed randomly in the chain. Mixed forms are

likewise possible.

v and w are each independently 0 or an integer from 1
to 1000 and v+w 1is from 0 to 1000. v and w are
preferably each independently 0 or an integer from 1 to
100 and v and w is from O to 100; more preferably v and
w are each independently 0 or an integer from 1 to 20

and v+w is from 0 to 20.

Each R'® is independently selected from a hydrogen atom,

a hydroxyl group, a substituted or unsubstituted Ci.i0-



25 100 and v and wis fromO to 100; nore preferably v

and w are each independently O or an integer from1

to 20 and v+twis fromO to 20. Each R16 is

i ndependently sel ected from-aisydrogen atom a

hydr oxyl group, a substltuted or unsubstituted

15ald<| Yyl Faead (ilAnpaPErEdicart an Lﬁrsub%ﬂﬂa%af‘dl:ed or

alag Qﬁﬁ%%ﬁ 10+ al k dic | o- I
glca eS% tg% aléhr§?ad|€é%l%§£ be S%%stfﬁﬁﬁédmoﬁlkyl
unsuhhknﬂutedherm phetb&kyarnmdum&iﬂmaytbmedubststuted or
hal ogenat ed O- 1 Io al adical ), _a substituted or
unéﬁ%g'{i?sttl}t %5017 SAMSERUr afBd ARSEPRST ReRyTE  OF
57 adiLalg éﬂataadsub@-ldltatoedlﬁg1un§&@§éai}Jt edh qRidsriallted or
het er oat omr cont ai ni ng C5-10-aryl radical. The

substURATIEItED eduners def | mel Yuwrsaaranes RIG -1Eadkenyl
;O rr%l/' casl bt %f H agugsgiegt ?k%ffer@rgl Ca%tf@ui?gaed ofprtqg]nally

roxyl group, _
- OHelt - thoth- corach il ng a hala:ggﬁ,nat-@d Cl_4-ralddylal . The
radi cal or a hal ogenated -0-Cl_4-al kyl -radi,cal . Eagh
R165YRs tigruentsy ePE?a@Iafhea"’% dafiperddrm yRan and R™. Each

Cl geal kyl S ;
ol gty ol belgumaied Clahatial coon -

frdnycﬁ:om ghr@h.l@gena N, + NAXYINRZRACEQLR, E(IQO)—@RClq:alkyl

QA RS A S R A0S I A S I 1 ST

PR 5 REI&ha tREBH, BCC{QE&lﬁy129adﬂc&mlChEBchS &®I® is more

hydr ogen, a substituted or unsubstituted_ Cl1_| o-alkyl
r adpxsferabkypeach uiedependensiysent Gredalkyhoragical or a

1Sgu6%¥ﬂ%%%§%§%$qﬁﬁ%_%é%fiutedi opt?gﬁg:lyor 2

het eroat om contai ning C5_10-aryl radical, and the 25
subsadh uaht ston Rthe ial kiidepatideritly shéeatkdnyirom R, OR,

halogen, CN, NO,, NR;, C(O)R, C(O)OR, OC(O)R, CONR,
NHCO,R, NHCOR, CH=CH-CO,R, Si(R)3, Si(OR)3, SiR(OR)g,
SiR, (OR), SOsR, SO;R, SOR, SR, PR, POR;, PO3;H, PO(OR),
20 in which R is an hydrogen, a substituted or
unsubstituted Ci.1p0-alkyl radical, a substituted or
unsubstituted, mono- or polyunsaturated Ci.jg-alkenyl
radical, or a substituted or unsubstituted, optionally
hetercatom-containing Cs-10-aryl radical, and the
25 gubstituents on the alkyl radical or the alkenyl
radical are selected from halogen, 0-Ci.10-alkyl,
phenyl, O-phenyl, OH, NH; and halogenated Cj.10-alkyl,
and the substituents on the aryl radical are selected
from halogen, Ci-10-alkyl, 0O-Ci.io-alkyl, phenyl, O-
30 phenyl, OH, NH, and halogenated Cj.jo-alkyl, where RY’
and RY together with the carbon atoms bonded thereto
may be a constituent of a 5- to 7-membered, optionally

heteroatom-containing ring.



radi cal are selected from hal ogen, O Cl_10-al kyl,

phenyl , O phenyl, OH, NH2 and hal ogenated Cl1_10-al kyl,

and the substituents on the aryl radical are selected
from hal ogen, Cl-10-al kyl, O g§_Il-0-al kyl, phenyl, 0 30
phenyl, OH, NH2 and hal ogenat ed Cl-10-al kyl, where R17
andhR1 PXyHR fRr Of IO PUTPRE DRI DN deHIFhFR or1ngs

na a | t . 7= tiac
R

hetferreaisompyacmsai nbygrolegsaade thiendsi kenhi @ttheter ryegs are
frqmthe following structures: thiophenes, furans,
py(rizi'l@,m@ﬁ’ (3ol sy the like. Cther rings are

| i kewi se possible. 5 1In a preferred enbodi nent, R17 to

5RLGAr e; eaghe repdapendamidas it 0Ogert’at ofes, Rl 0geRs, each
Cl 4-al kyl = radicals or hal ogenated Cl. 4-al kyl
r adinggipsndert o Rbgdragennor 2t PRref er AW APIRfF 0geR1-4-alkyl
at Qns,. Eac 0,8 A tly |ec f .a pl7 19
hyd'Fr‘—’léiglc=f:r%e§La%1o(r%‘g hféog%%l%?f%?;y 1 r%ﬁgffaEggﬁgt%??dt eRd orto R
unsifes tndnd e Glerixblgt kgt draglrcatdma. particul ar an
unsubstituted or halogenated ClL _10-al kyl radical), an

-0 Cl-1 o-,al kyl . radical ere_the al kyl di cal

e FAb LTS ut B BREPRAGEBELYL ERBCCPR pAPF BuPKATERER atom,
1ounsubstataked gholp, hal ogenat adicdd Qrl enaghlkt ituted Ci-10-

radical ), a substituted or wunsubstituted, nono- or

polalinslat uradedall. 10nal kardiculadi cadn opngubstituted or
sulysti tut ed or unsubsti ed, | [RY —O_ _
het aflooaqenadtec{tai%rs’lr’l‘?égé:%%a rgﬁﬂrzgg?éal 3% O~Ca-r0-alkyl

Oat Om con O-ary
subsid fdtent swite te eanb adkgefl immed daar oty bedsRb8tiEackd or
20 R20 is preferably independently selected froma
hy st HiWRda hydr oBATGIIHAT a D 4-WRypstituted  or
150 aq{AaClac}g!(e e Ch.4, alkykyhadigalca®) hal poendfadituted or
Cl 4-alkyl radical ora
unsubstituted, mono- or polyunsaturated C;.ipo-alkenyl
radical, or a substituted or unsubstituted, optiocnally
heteroatom-containing Cs-10-aryl radical. The
substituents are each as defined for RY and RY. Each
20 R? is preferably independently selected from a hydrogen
atom, a hydroxyl group, a C;.4-alkyl radical, an -0-Ci4-
alkyl radical, a halogenated Ci.4-alkyl radical or a
halogenated -0-Ci.4-alkyl radical. Each R?®® is more

preferably independently a hydrogen atom, a Cj;4-alkyl
25 radical or a halcgenated C;-4-alkyl radical.

Each Term radical is independently (R*®).(CR'R'®CR®)Si-
or (RY®);8i-. The unsaturated radical is preferably

(R*®), (CRYR!®CR®) 5i-.

R is preferably a hydrogen atom, a Ci.4-alkyl radical or

30 a halogenated C;.4-alkyl radical.

Halogens refer to fluorine, chlorine, bromine and

iodine, preferably fluorine and chlorine. The radicals



hal ogenated - O Cl_4-al kyl radical. Each R20 is nore
preferably independently a hydrogen atom a Cl.4-al kyl

25 radical or a halogenated Cl_4-al kyl radical. Each
Termradi cal is independently1gR16) 2 (CRL7R18CR19)

Si - or (R16) 3Si -. The unsaturated radical is _

pr SROEEELPEeCRMBED ¢ 7mgcﬁ?f=9)m<§n-. ® | BopY EpBphbLEYted,

a radical or 30 a
ha%lgéenate& %@f}%l%e ra cal Hal ogens refer to

fluorine, chlorine, bromne and iodine, preferably
fl lI@rianepaadec:hbdriemézodﬁhrcemadiwalis -0 17Insulhsts teasel, the

with them nopno- su t|t t ed, ef erably

pe TIPSy Int%epr gFQE é t,(wplir)s (e)lf‘aY?m the
5t hifp 10234, hze;rnpon'pounds of the gener al formula (I11)
have t he followng form Term O [Si (R16)

(CR19CR17R18) v-Term ] Term and v
are each as deTmeuoab‘b&/\é\R{nl% ?%ﬂ%?ﬁ&éoéxawfés of

conpounds of the general fornulae Il and |1l are
ViAW dT§5L$§ %e} aﬁdlg are each as defined above.
tetranethyl 3- d|V|ny di si | oxane,
1,1,3,3-tetranethyl - 1, 3-dithien-2-yldisil oxane,
1 Ilu&uwmxbnethm@w@ﬂéb i nydpsuhdsanef the general

1,
I
di,vi disi I oxane- _di.ql
T R I poray BT A FatermCarierares. 113 03"
10 SI It@tmaﬂrqzll- 13, ﬁdlrvlriﬁxlmilsmo’ka&rd rivimyb¢gckettamethyl-
trisiloxane. Particular preference is given to

1 i3 f?ﬂtéﬁeéh&‘lﬁlldﬂmi%ia\ﬂ%yl di i loRaRetetrgmsthoxy-1,3-
t t et
N L T T

goehoﬂa t hmuB Sayl—ngtrhaunyﬂ]elpal Fadrupteampohgdcygahotetra-
20 be reacted Wlt m xtures of the grr[iounds of the

siloxane 1,3,5-trimethy trivinylcyclo-

15 trisiloxane. Particular preference is given to

1,1,3,3-tetramethyl-1,3-divinyldisiloxane, 1,3,5,7-

tetravinyl-1,3,5,7-tetramethylcyclotetrasiloxane and

1,3,5-trimethyl-1,3,5-trivinylcyclotrigiloxane.

It goes without saying that the palladium compound can
20 be reacted with mixtures of the compounds of the
general formula I, II and III. In the reaction of the
palladium compound with one or more of the compounds of
the general formula I, II and III, preference is given
to no further ligands in addition to the compounds of

25 the general formula I, II and III during the reaction.

Base

The palladium compound 1is reacted with one or more
compounds of the general formula I, II or III in the

30 presence of a base. In the context of the invention,
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general formula I, Il and Ill. In the reaction of the
pal | adi um conpound with one or nore of the conpounds

of the general forrmula I, Il and II1l, preference is
given to no further ligands ipg addition to the
conmpounds of 25 the general formula I, Il and 111

dur'baget’ne red&ds ofO BaSOrIREigal PAEI uprEaRpSundrrsferably

re i;th o no 0 f 1 eneral
{ orugaltic), °Bashh, TR, SR R U5 Cklses,  The
t h®acent exhoaldt heot néidrpase 18 waese! refiefablled bases

i norgani ¢ and organi c (preferabl inorganipg bases,
butfot B GaRSABPAPI i SHdesOr TREPNS4EES d Reeference

deqgp 4l VBLEr y3¥d abl 8rhaseSes Ar enyhPbg8XaAPhEnates,
salts of Bronsted acids. Preference 5 is givén to

usiatgtedesonat eforimadiesgencarsorabases acet akedates and
for es,. Ascorhates, oxal ates _and .hydroxides. These .

na)llﬁ%t eSS ?ﬁss%r‘?ﬁ%f %tehe‘i‘l?e arﬁ%nig:g‘ﬁ] (ﬁﬁi‘i \ﬂ%zrghelr
R anmodi sl &Rl Kwherealkat i gnetalc,  (f0rkyeXanpdEkali metal

sodi um or potassiun) and al kaline earth 10 netal
sal ffor Sera@Ri e TIHOHTHoRBEN P tRSS Fact 8Bdt ylikad ine | garth

a %EEQTHS ﬂ%i solvents are not particularly
restri ct ed. ‘anpl es of 15 possible solvents are

wat er, al cohols, hydrocarbons (e..g. aromatic

hydr ocar bons such as benzene and toluene or aliphatic
hydr ocar bons such as pentane, hexane and heptane),

open- i,h or cyclic ethers, am des and esters.
Fb%%ﬁé&%nbreference is given to water, Cl1 6 20

al cohols (e.g. Cl_4 al cohols such as nethanol,

et Itheol compuronaiw| apadrbataaal xyaidald yo iat her sodsent . The

solvents. M xtures of these solvents may |ikew se be

usé&plvents are not particularly restricted. Examples of
possible solvents are water, alcohols, hydrocarbons
(e.g. aromatic hydrocarbons such as benzene and toluene
or aliphatic hydrocarbons such as pentane, hexane and
heptane), open-chain or c¢yclic ethers, amides and
esters. However, preference is given to water, Ci
alcohols (e.g. C;.4 alcochols such as methanol, ethanol,

propanol and butanol) and C,.¢ ethers as solvents.

Mixtures of these solvents may likewise be used.

Reducing agent

In order to accelerate the reaction or achieve very
substantial conversion, the reaction may optionally be
effected in the presence of a reducing agent. Suitable
reducing agents are those which, compared to the
palladium compound used, have a lower redox potential
under the selected reaction conditions. For example,

formic acid and salts thereof, oxalic acid and salts
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Reduci ng agent 25 In order to accelerate the reaction

or achieve very substantial conversion, the reaction

may optionally be effected in the presence of a

reduci ng agent. Suitable redyei ng agents are those

whi ch, conpared to the palladi um conpound used, have

a FBREECLedox YGI&FNG: 30 WMFEISThe AIKVHIRF r ea®Eidn ©OF
cordi-ti r e orm ' d S

Cor sorLaSey sy TP Dyecl?) Fre Qe BETSIN" o separate
hydedecneg ghgense, ascoibi clakedise posshbilehyde cagse a

be used. Instead of using.a separate,k reducing agent,
|t SPLVPPkcHPIERpBES BREUES s BTRPELELFENt whi ch has
reduci ng properties. 5 Performance of the process In
one possi bl e enbodi nent of the process according to
the invention, the palladi um conpound and the conpound
of the general formula I, Il or IIl is preferably 10
di BezfeEmapfeaofothenPrafgSthe base i s suspended in
the solution. The reactants are reacted with one

anet.her.. RS € acka j :
"neh"She, pHbdiNI Cihod i CTEATHS Bhoddld AiSting to
ef £het édhvaintd ort,enper apat tadfum 786mpound0@@d the compound

f bly of -10C to 15_+100C and nore _pr.eferabl f
82:8 gr'ia-%%)é.gefheera r $8TTE A s genﬁfal‘ﬁ/ 6&f nb&r E’%eg%ably

bagisgbeleaakhy a @l viet? Ry cHRAMdLUl B D S@Eein the
is given to anbient pressure 0.2 bar. The reaction
ti AElpsiesmmoily reaatantesare wremeied prethr atley gnother.
”‘@Eteﬁhﬁg ZéngourghGZOIQgegagggfeggg'y%§9rgaggggs %gto a
24 " hours. “As nehti onéd ~above, Tt TS nol necessary 1o
workawkblr exel ustiiorreaf. The , rébtchohsmpgr becWffddted at a
advanta%eous for_the
temperature of -78°C to +200°C, preferably of -10°C to
+100°C and more preferably of 0°C to +50°C. The
pressure 1is generally 0.1 mbar to 100 bar, preferably
0.2 to 2 bar. Particular preference is given to ambient
pressure +0.2 Dbar. The reaction time is commonly
5 minutes to 1 week, preferably 5 minutes to 24 hours,
more preferably 30 minutes to 24 hours. As mentioned
above, it 1is not necessary to work with exclusion of
air, which is particularly advantageous for the
industrial-scale application of the process according

to the invention.

Based on 1 equivalent of palladium in the form of the
compound used, 1 to 100 equivalents, preferably 3 to
100 equivalents, more preferably 8 to 20 equivalents,
of the compound of the general formula I, II or III are
used. The base 1is wused in an amount of 1 to
100 equivalents preferably of 2 to 100 equivalents,
more preferably of 2.5 to 10 equivalents, based on

1 equivalent of palladium. If present, the reducing



i ndustrial -scal e application of the process according

to the invention. 25 Based on 1 equival ent of

palladiumin the formof the conmpound used, 1 to 100
equi val ents, preferably 3 ta ,}0Q equival ents, nore
preferably 8 to 20 equival ents, of the conpound of

t hédpsieredy fle nadded, llllla@rallﬂplln’ér@f ds&e. 1PRe egadyalents

pré#éera :élhg? %H?Wfti‘&%k%qﬁtf\? ;H)l‘ﬁ’gngﬁéﬂpr% 1.9, i,lsmg a

ofékﬂhﬁaxéikeﬁuurﬁgEﬁgéntbaSEdlenl1ke@ﬂuevpbeatbmé to use
pal | adi um t he, reduci ng - 20, agent

wgrese t, nﬁ
Do B Vant aBuAD BEs1 MG oA REA e bhS el pase.

s€quindl efiowle PRl aéhem rbastead ofgdist ng( oL RS ati® not
reducing agent, it is |ikew se possible to use

solpﬁeﬂtm/\#ﬂlaﬂ’ﬂ}haseseductﬁg pb@l&erna@ser | Bt leiagy d%et,lsed in

t he_anmount of the(ieduc Iésol ent é not
bart T RIS HRTET dibt BEL VLTS iWeq in

any excess based on 1 eqU|vaIent of palladlun1 The

paltiadi paf Ohdeampoyndsonpouriis used ake susbdafdsersutheafter
reaction. However, it is possible to purify and/or 10
o duncEsRTRI@R | hEOWBVEEY ORE BT RReRle (FefGRTify and/or

1opurgbg| CéBla,eQnﬁt:SQ%ear efoéogéé‘ggh e drd 1 e4L09- Otfseful

y- products ryitng o solution (for
ex gt f 1 caerompb eepb arrsi, evies: oex S0 bhetﬁelterlng off

pur| i.cation. over ac ated carbon. Th quti n_m

O SRR To e tit f eSSApPh. CB5 GPLEETPH: R Premele
pald\&m uricQe ceQRROUBES vBEE PSF eMdBO,) heopr atass purification
according to the invention are al so storage-stable and

caﬁNﬁ¥han@PEHV@ﬁﬂér aFﬁrb@@nerwﬂhﬁzﬂ gsehpeleRur eBayp be

to ?%g%nﬂﬂ% ol f&tse%é{-g%t enht “of gsqg]li}i%@l wei ;E?yt go

The palladium(0) compounds prepared by the process
according to the invention are also storage-stable and
can be handled under air, generally at temperatures up
to 30°C, in some cases up to 60°C and higher. They
20 typically have a metal content of 0.01% by weight to
40% by weight, preferably of 0.01% by weight to 30% by
weight, more preferably of 0.01% by weight to 20% by
weight, and a total halogen content of not more than 5%
by weight, preferably not more than 2% by weight, more
25 preferably not more than 1% by weight.

The palladium(0) compounds may, either alone or as a
mixture, be used as a precursor for catalysts for
organic chemistry reactions, by mixing them with a
ligand, for example phosphines, phosphites,
30 phosphonites, amines, alkenes, thioethers, alkynes or
carbenes, each of which may also be generated in situ.

This mixture may be used directly as a catalyst, or the



40% by wei ght, preferably of 0.01% by wei ght to 30% by

wei ght, nore preferably of 0.01% by weight to 20% by

wei ght, and a total hal ogen content of not nore than

5% by weight, preferably nat ;gore than 2% by wei ght,

nor e 25 preferably not nore than 1% by wei ght. The
palESHilEHG COMPSE¥ds TRy, Dei t BEEaanede ap asukstance by
M eemal 13RGABA MBI i) fatal ysts for

organi c stry reactions, by mxing themwth a

l'i gand, for exanple phosphlnes phosphites, 30
ph@$ehadmvess; ivan pesladikeies, cbhfpoahkier smayal kghelseor alone
car benes, each of whic al so ener ted J situ.

Thitd it &r &I uggﬂod C‘E‘T" 5%’5 Al Y&t Q‘Ht using

5th@adizlon=asul {49a€ olBl ex @@Hapﬁsgbb@b%%Q§d} in organic

substance by customary processes fromthe m xture.
Thehemietiy &egaltiigdisun( 0) conpounds may, either al one

or as a mxture, also be used directly w thout using 5
Q0% 003 0091300 GR1ILYS! BLECURBERALE OLEANEG ther
chemstr actions. e | es FSw are
|nuéﬂ@edﬁandlﬂnduﬂnvéﬂﬂnﬁﬁr%Haméﬁ&r)rmMﬁnimWEntlon is not
However, the invention is nQt restricted to these

i | FESEFAGEPE entfodi FBREE, Bdlust@atdieer STRPQRFTE by but

10t Ng sehaiim o BUNRIES GenerAl. 1iBiaod for the synthesis
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of palladium O conpdunds One equival ent of sodi um
tetrachl oropal | adate was 15 dissolved in nethanol. To
this solution were added SEZAMPLESents of sodi um

hydr ogencar bonate and 10 equi val ents of a conpound of

the geESEQ&aEOﬁanogd'forTQﬁesgbﬂkhgglwaafsg NLECHES

hours. The net
compounds

One equivalent of sodium tetrachloropalladate was
dissolved in methanol. To this solution were added
8 equivalents of sodium hydrogencarbonate and
10 equivalents of a compound of the general formula I.
The solution was stirred for 4 hours. The methanol was
distilled off and the residue stirred over a desiccant
and activated carbon. The solids were filtered off and
the filtrate was concentrated by distillation.
Depending on the distillation conditions, stable
palladium solutions having palladium contents of 0.01

to 20% by weight were obtained.

According to this method, reaction mixtures were
prepared with the di- to tetraenes specified in
Table 1.

The palladium and chlorine content was determined by
means of ICP-OES after digestion or by Wickbold

combustion.



distilled off and the residue stirred over a desiccant

20 and activated carbon. The solids were filtered off

and the filtrate was concentrated by distillation.
Depending on the distillatiangygonditions, stable

pal | adi um sol uti ons havin palladlun1contents of 0.0

to vEPHht the resémtgqqm 2t AcEBPGPhgnFOdtlﬁPQ -Pd(0)
ne g?, tion mxtures were prepared with the di

to tefraenes specified in Table 1. The palladiun1and

chl orine content was determ ned by neans of |CP-COES

af tCare dm@ddaddmnore@mfmbdbmmldofSOthenbpsﬂﬂedium 28olution

Co B Pha Pl ah Lo S8 e r ke 1 o

SSNdﬂ#ﬂH}ldﬂgfﬁdﬁﬁhérW&%tQGmiﬁéétMﬁﬂhohne equivalent of a
1,1,3,3-tetranmethyl -1,3 5 divinyldisil oxane was

adi% ey wehgbhe esqeingdlentr beyalosspipesphine solution.

real t.r ne_s
regiﬁl%ggpég%ﬁé &g@@ﬂﬂEﬁ%ﬁ%e?ng*gﬂég%ngﬁ% anﬁhgrled'
pr athiect preduttentist iietbrn firansbyf mébins3HF am 18€ and *3C

NMR spectroscopy as tricycl ohexyl phosphi pe-(1,1, 3, 3-
wfr mm0$0@36. VRRy| argpvsigﬂ E}Eabef§>86ﬁsl-é}., 1,3,3-

1 o Ta t@d%ﬁ G0 @%Wn\ﬁ}l%hdspdlgxa&%t% é‘(@nt@d?ﬁ(? 1e4.
9@[9@ Ex 817.'90. 11 ‘Dal I'yl™ et her . 2693.30.5

Table 1

Diene compcnent vield Pd c1

content | content
[%]
[%] [%]

Ex. 1 81 7.9 0.12
Diallyl ether
Ex. 2 69 3.3 0.5
1,5-Hexadiene
Ex. 3 78 5.2 0.11
1,7-Octadiene
Ex. 4 84 8.0 0.1
Diallylamine
Ex. 5 87 8.0 0.09
Diallylmethylamine
Ex. 6 91 18.6 0.02
1,1,3,3-Tetramethyl-1,3-divinyl-
disiloxane
Ex. 7 94 2.3 0.03
1,3,5,7-Tetravinyl-1,3,5,7-




1, 5- Hexadi ene Ex. 3785.20.11 1, 7-Cct adi ene EX.
4848.00.1 Diallylam ne Ex. 5878.00. 09

Di al | yl met hyl ami ne Ex. 69118. 60. 02

1,1, 3,3-Tetranet hyl -1, 3-di vi_nglz- _di si | oxane Ex.

7942 30 03 1.3 K5 7- Tm‘ra\/l oyl -1 .3 85 7- - 23
tﬂtt%%qs&ayﬁynwc%%&aééi1%% Ex. 89110|00. 02
1,13 -Trineth . 5-trivinylcyclo- tfisiloxape - 24

w PCT Appllcatlon Unicore AG & Co. KE Qur Ref.: G
5fF-PET 5 Clainms 1. Process for prepar{ng 10.0
P |l| ,adBUntHmexaRnoung, s - GORRhystRgLdeacyion of a
Iad|Yn1conpound MAth one or nore cofpounds of the
ge FE S P5¥ Ul a | in 10 the presence of a base] (I)

.02

in Ich: each A 1s 1 ndependently a CR/R3-radica
where one 15 of the A radicals nay be oxygen,

sul phur, an NR9 group or an Si RLOR11 group, or where
the A radicals
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may be a constituent of a 5- to 20-nenbered ring
system x is an integer from2 to 4, and 20 each Rl to
R11 is independently selected fromR, OR, hal ogen,

CN, N2, NR2, C(OR C(OOR. GG (0) R CONR2, NHCOZR,
NHCOR, CH=CH-CO2R, Si(R)3, Si(OR3, SIR(OR 2, SiR2
(Oftew FEBRps XdALtIR, SR PR2, POR2, PGsSH PO (OR)

2, .1n whic is.a rogen atom a 25 substituted or
uns ‘E‘?’f%{}é%{%lc‘ioﬁégkyl radical, a substituted or

unsastRéfii eds 5WD®-PCT pol yunsat urated Cl_10- al kenyl
radical, or a substituted or unsubstituted,

optionally heteroatom containing C5_10-aryl radical,

Sand the 30 substituents on tdeimsyl radical or the

al kenyl - 25 radical are selected from hal ogen,

O Cl1_10-al kyl, phenyl, O phenyl, O4 NH2 and

hal bgenaReRFeas | ofon| IBHePaind he s \sstliadiaim @ on adywpound,

aryl

OG-

radiGdri 8y Sekaetednl rom halganadiGh 18ombkdha with

lo 5 al kyl, phenyl, O phenyl, OH NH2 d .
bl bgendts O noBas BAPoTHE SR o R Tal fpragla T in
10and R6 tlogephesendd hof he lsasdon at ons bonded thereto

may

optipnally
acc|8P

be a constituent of a 5- to 7-nenbered,

teroat omycontaining ring. 10 2. Process
aim 1, Rwherein x is 3. 3. Process

o ei t\her gf the pre@di ng clainms, wherein
e eac yyrogen aton®. 4. Process according
y of thfe RPecedig§ clainms, wherein - (AX is a

ding t

group of the fornmula 15 -CH2-X-CH2- and -X- is

selected from-0-, -S-, -SiR2-, -NR- and -NC(O R, and

R is hydrogen, a Cl_4

in which:

each A is independently a CR'R®-radical where one
of the A radicals may be oxygen, sulphur, an NR®

"group or an SiR'R™

group, or where the A radicals
may be a constituent of a 5- to 20-membered ring

system,
X 1is an integer from 2 to 4, and

each R' to R is independently selected from R,
OR, halogen, CN, NO,, NR;, C(O)R, C(O)OR, OC(O)R,
CONR,, NHCO,R, NHCOR, CH=CH-CO;R, Si(R)3, Si(OR)js,
SiR(OR),, SiR,(OR), SO3R, SO;R, SOR, SR, PR;, POR;,
PO3H, PO(OR),, in which R is a hydrogen atom, a

substituted or unsubstituted C;.ip-alkyl radical, a

substituted or unsubstituted, mono- . Or
polyunsaturated Ci-10-alkenyl radical, or a
substituted or unsubstituted, optionally

heterocatom-containing Cs.1p-aryl radical, and the

substituents on the alkyl radical or the alkenyl



-al kyl radical or a hal ogenated Cl-4-alkyl. 5. Process
according to Caim1l, wherein the conmpound of the
general formula |I is selected from 20 1, S-hexadi ene,

1, 6- hept adi ene and 1, 7-oct adi eme.- 6. Process according

to daim1l, wherein the conp ound of the general

f or mul a BadiCao| 8EPeETF R I alf rpm Behegen, O-Cipo-alkyl,

di al |yl di le hyI neyy, d [y

N- acet yﬁ%‘é}ﬁ,i Yl a%: ?‘ Egllt al ?F 25 Sl %%ﬁde}lﬁi&‘éﬁé&@& Can0”

di al |yl silkarle, dndl [tHeli ﬁebhyhsleane owli thef Lryyl radical

et her, difurfur bls(thl hen- 2-

yl met hyI A% it f/edﬁ‘edff Vel %? Mandriegalkyl, 0-Cio-
sdi vi nyl '%?i pKen?&QC@%?HéH oy epari NH,2 and halogenated

Pal | adi un(0) conpound, c anrl sin reafctl on of agI .

pal | adi fincoRBENAd wiwhgre 2@ oﬁédor noran@bepouRids aFd R

the gen a

s (m%%&é%%a%) ER el RendedEiepero may
from 3 te 20, ceaeti fisht coRla BS tndepmedbetbﬁ, optionally
selected fromR OR, halogen, ON, N2, NR2, C(OR,

C(O) OR, TSRO - IR RIOERY NHOOR,  CH=CH- CO2R,
Si(R3, Si(R3, SIROR2, SR (OR , SABR, SR,

1050, SR pR¥e s LA¥a0 A 2 AR etk Rds3,
hydrogen, a substituted or unsubstituted Cl1_10-al kyl
radical, a substituted or unsubstituted, nono- or ,
pol3uns RAAQEY @ACAREGIN@nyFOr a8iERET oPfa the preceding
substi t Losd ep n
het er oaﬁ)%}plcont g’ﬁl ng IESFW S%arRyl 5?§d?é%¥ ﬂgﬁgogﬁrel atoms.
substituents on the al kyl radical or the al kenyl

4. Process according to any of the preceding claims,
wherein - (A)x- is a group of the formula

15 -CH,-X-CH;- and -X- is selected from -0-, -8-,
-SiR;-, -NR- and -NC(O)R, and R is hydrogen, a Ci.s

-alkyl radical or a halogenated C;_;-alkyl.

5. Process according to Claim 1, wherein the compound
of the general formula I is selected from

20 1,5-hexadiene, 1,6-heptadiene and 1,7-octadiene.

6. Process according to Claim 1, wherein the compound
of the general formula I is selected from diallyl
ether, diallylamine, diallylmethylamine,
diallylethylamine, N-acetyldiallylamine, diallyl

25 sulphide, diallylsilane, diallyldimethylsilane,
difurfuryl ether, difurfurylamine, bis(thiophen-2-
ylmethyl)amine, difurfuryl sulphide and 1,3-

divinylbenzene.

7. Process for preparing a Palladium(0) compound,

30 comprising reaction of a palladium compound with




radi cal
phenyl ,
al kyl ,

are selected from hal ogen, O Cl1_10-al kyl,
O phenyl, OH, NH2 and hal ogenat ed Cl-1lo-
and the substituents on the aryl radical 20 are

sel ected from hal ogen, C1-10-alkkyl, 0-Cl-10- alkyl,

phenyl ,

O phenyl, OH, NH2 and hal ogenat ed

Cl- 10- alo®@ OLTi%e reRaknde £f ogfee neenarah fapgmula II in

car bon

5- to 7

%%% rQ%%QﬁQaQﬂ?EFF%§EﬁY be a constituent of a

ered, optiona eteroatom 25 contai ning

ring, and each R12 is independently selected from
hydrogen, a hydroxyl group, a substituted or

unsubst

ituted Cl 10-alkyl radical, an -O Cl_| o-al kyl

r adi cal

(where the al kyl rjadical may be s%ﬁstituted

or L—@IR"ENERISCREREYD], 2 subst i tut ed or

unsubst
radi cal

Ituted, nono- or polyunsaturated Cl_| o-al kenyl
or a substituted or unsubstituted, optionally

het er oat om contai ning C5_10-aryl radical, where the 5

substit
accord
to 6 an

uent 5 ;3ne as defined for RL3 and R 5 8. Process
ng to aim7, wherein nis an integer from3

d each RL2 is in endent |y Cl_4-al kyl
°radi cal Tbr% AhI*3yS re%e%I“ ?t’ [aﬁci(y%oa’ radical . 10 9.
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Process
conpris

f i ng;;a Pal | adi d,
srdh PRSP "R LS Pk n R ERD B e ofom R,

or nore gONPRANESeRf the @@?‘?rfﬁRf,ordmd)Qa,l|¢(Oj@R§h©C(O)R,

presenc
ISP (
are eac
1000 an

e of a base: TermO{ [Si (2R16) (CR19CR17R18)
RANR220]NHEGRTerMICOR | ) CHESHI-ROnRi cl¥ifRand W1 (OR)3,
i end or in r fr 1
BAIE S YoRy 7 sBh BT Qbelr ISR, pom,
POsH, PO (OR) 5, in which R is hydrogen, a

substituted or unsubstituted Ci.10-alkyl radical, a

substituted or unsubstituted, mono - or
polyunsaturated Ci.10-alkenyl radical, or a
substituted or unsubstituted, optionally

heteroatom-containing Cs.jp-aryl radical, and the
substituents on the alkyl radical or the alkenyl
radical ére selected from halogen, 0-Ci.ip-alkyl,
phenyl, O-phenyl, OH, NH; and halogenated Ci.1o-
alkyl, and the substituents on the aryl radical
are selected from halogen, Ci-i1p-alkyl, 0-Ci_ip-
alkyl, phenyl, O-phenyl, OH, NH, and halogenated
Ci-10-alkyl, where R and R' together with the
carbon atoms bonded thereto may be a constituent
of a 5- to 7-membered, optionally heteroatom-

containing ring, and

each R'? is independently selected from hydrogen, a
hydroxyl group, a substituted or wunsubstituted
Ci-10-alkyl radical, an -0-Cj;.j0-alkyl radical (where
the alkyl radical may be substituted or
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each R16 is independently selected from hydrogen, a

hydr oxyl group, a substituted or unsubstituted 20

Cl _10-al kyl radical, an -O Cl-1o0-al kyl radical (where

t he al kyl radical may be substhtuted or

unsubstituted), a substituted or unsubstituted, _nono-

or ponHﬁ§&P@F&F@&e@i 10aalﬁeﬁ§FlF&§F@aloér gnsubstituted,

substlt t onal

heteroa mcont aini 5 r&éﬁl atry dr:’a?fwl‘i CA%%%lerréac%cal or 4
substi t weist iane eals defoﬁed f amakRbstanditkeld, eacbpRidnally
to R19 is independently selected from R OR _hal ogen,

CN,  NO2 PeRRFOIECE) RONEEAFIRT G-1Up R ARl NHeepse the

NHOOR,  GHRGHH CJRRt SR s FlfPReB 33 R*R éﬁB)R@
SR (OR) , SBR SOPR,_SOR~ SR PR2, POR2, -

PBH, PO (OR) 2, in which Ris a hydrogen aton) a .
sulst | t Pregess uasgbsdingt etoCiChaim| ky| whetedat, ma is an

substituted ar. yn tltl"té)'sd Xh ¥'? ig ipndependently a
P a‘b

pol yunsatnurgt ed eny | cal or
SUbStItMﬁ%daMkyhﬁﬂﬁﬁdidaﬁedorOpblom%lqgenated Ci-4-alkyl
het er oat ont.contai ning C5_10-aryl radical, and the

substit ¥@%€3n the al kyl radical or the al kenyl

radi cal are selected from hal ogen, O Cl_10-al kyl,

phenyl, pPorheny! £o2H, FN@%a%ﬁ%ghab°9@B§§8Q1G% (b9 1@ompound

al kyl, and the substituents on the aryl radical are
sel ect e¢omparhsigicogepacTlon0odl ky| padleding- coigound with

phenyl enyl and halo nate
C1-10-m48%) Rf?@g%yé%% %gg ﬁé%% %rﬁormula III
car bon dtrpftﬂleb@i@@éridéeroeﬂta msere a constituent 15 of

a 5- to 7-nenbered, optionally heteroatom containing

ring, each R20 IS |nquendgntkyl§elected ggo

hydr ogeFerm-0-{ [Si (R )0l [S1(R?*),0],}-Texrm (III)

in which

v and w are each independently 0 or an integer of

from 1 to 1000 and v+w is from 0 to 1000,

each R'® is independently selected from hydrogen, a
hydroxyl group, a substituted or unsubstituted
Ci-10-alkyl radical, an -0-C;-ijp-alkyl radical (where
the alkyl radical may be substituted or
unsubstituted), a substituted or unsubstituted,
mono- or polyunsaturated C;-jp-alkenyl radical or a
substituted or unsubstituted, optionally
heterocatom-containing Cs-jp-aryl radical, where the

substituents are as defined for R'” and RY?,

each RY to R' is independently selected from R,
OR, halogen, CN, NO;, NR;, C(O)R, C(O)OR, OC(O)R
CONR,, NHCO,R, NHCOR, CH=CH-CO,R, S8i(R);, 8i(OR)js,
SiR(OR),, SiR3(OR), SOsR, SOsR, SOR, SR, PR;, POR;,
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hydr oxyl group, a substituted or unsubstituted

Cl _10-al kyl radical, an -0-Cl-1o0-al kyl radical (where
20 the al kyl radical may be substituted or
unsubstituted), a substitutedog -unsubstituted, nono-

or polyunsaturated C1_10-al kenyl radical, or. a
subst i t RQsH  orPHRrst | 0t @R1GhtRod® |§ hydrogen atom, a

o2 ELARAML I s gt o 1Ly e L, o

each Tersnbsstitmdependendty (RlAFuBs{ ORITZEASCR19nobb~ or
or (R16)3Si-. 10. Process according to Caim9

Mereinﬁ%a%wﬁte%f tﬂaelg-aﬂ?%}q/#ormélﬁh) hggs @
the genefigdst 3A;d4 mul aprTer Mgt { R4, optionally

(CR19CR17R18) O] v-Term- 29 where R16 to R19, Term
and v arhetendettondediteiching Csaonpgylllra®ioeskss and the

di f Clai , - i h
ggﬁgguhgsq‘bésqi]ﬁtg}/egrgtnsergﬁl Eg}egu%gk}%f g?‘ég%% Ilnolrg Ehe alkenyl

sel ect ed-ddiaadi wiray!| g BédOX@NErch 1hdldgen, O0O-Ci.10-alkyl,
tetranmethyl -1, 3-divinyldisiloxane, 1,1,3,3-tetra-
net hyl - IPERR Y hi &rrhepydi-si PBxan®z 1apd3 hBajegepated Ciio-

met hoxy-_h,13;7di viinyl diysi | ; [ hyh-1, 3 -
di vi nyi L e g\%ﬁé 1%@?&?9Ftaee§;c%vir§§ﬂ X ,es,%f%l 1gadieal
t et rametdne cymelactedsi foomnehahogdn 3, 5€1-541eeltkyyll - O-Ci-10-

1,3,5-trivinylcyeclotrisiloxane., 12, Pr ss_accordin
Loy Al oEReRD 36 PRSI 2Ohe Matnd Bl chppated
general d.,ofymahiqylll, owhekkl rY sgh@ctEd ft&ether with the

1,1,3,3-tetranethyl -1, 3 15 divi nyl di sil oxane,
1, 3, 5, 7-qathavi aypmp, omded thereto may be a constituent

tetrametfyl gyclot et asi-] oxane 4 1. 331§} Metercaton-

containing ring,

each R*® is independently selected from hydrogen, a
hydroxyl group, a substituted or unsubstituted
Ci-10-alkyl radical, an -0-Ci_1p-alkyl radical (where
the alkyl radical may be gsubstituted or
unsubstituted), a substituted or unsubstituted,
mono- or polyunsaturated C;.jp-alkenyl radical, or
a substituted or unsubstituted, optionally
heterocatom-containing Cs.ijp-aryl radical, where the

substituents are as defined for R!'” and R'Y, and

each Term is independently (R®),(CR''R'®CR'’)Si- or
(R*®);8i-.

10. Process according to Claim 9, wherein the compound
of the general formula (III) has the general

formula:

Term-0- [Si (R'®) (CRYCR''R®) 0] ,~Term



1,3,5-trivinylcyclotrisiloxane. 13. Process according

to any of the preceding clainms, wherein the palladium
compound i s selected from 20 PdX2, PdX4, MPdX4,

M2PdX6, (NH3) 2PdX2 and [Pd QNH3) 4] X2, where Mis a
hydrogen atom _.an alkali metal or NR*4+

hydr ogef¥hege R'al k91 R andexn $nd %aﬁ*%e‘?\a%}i‘ ?\EBdEflned in
14. ProcH ?gggpordlng to daim13, wherein Xis 25

chl ori ne. Process according to any of the

preceding clains, wherein the reaction is effected in

t ha 1pr e Paeessof aa:cm}dae'fg aro sodlmentofri XxClagms18. to ,
Process accordin o Caim

5, rein the _sol vent
is sele i t%?mpﬁin% aFca | SIRF a2 %Or%%aergl or
sand m xtures; hey@afor ed 38rom? - dRFAGESE ACCOtLHAY 191,3,3-
any of the preceding clains, wherein the base is

sel ect edeftremediindl i1 metlvingdidisilanang ne éaltB 3-tetra-

V\nﬁfa?le %{ttﬁ—? C&Cqurggr)sgﬁf% ca%%#gnsas 10573, 3-tetra-

hydr ogengasHunatie s -anid, inydrdid idescaries,. Prmcesdlmethyl 1,3-

accordin any of the preceding_clains

conprlyéiy Xiﬁgﬁ%%ﬁﬁQQﬁ@%ﬁkx) 118. 5P70€§§§a¥&8¥ﬂdlm§ 5.7-
1010 any Qfed g dr @Pﬂ}&%@@lg@no@@ £R8PAI, I BYt&imerhyl -

concentration step. 10 20. Process accordlng to any of

t he preded g totiaiimy;l cywhlertai s it lwxareact i on of the
pal | adi um conpound w th one or nore conpounds of the

senerl SR decdlafly gl a0l b0 SRS Theto o,
conpoundvirdire ti1é gempoahdf efmthe Igeddralr fétrmula II or
ITI is selected from 1,1,3,3-tetramethyl-1,3-

15 divinyldisiloxane, 1,3,5,7-tetravinyl-1,3,5,7-
tetramethylcyclotetrasiloxane and 1,3,5-trimethyl-

1,3,5-trivinylcyclotrisiloxane.

13. Process according to any of the preceding claims,
wherein the palladium compound is selected from

20 PdX,;, PdX,, M,PdX,, M,PdXse, (NH;3) .PdX, and
[Pd (NH;3) 4]1X;, where M is a hydrogen atom, an alkali

metal or NR";* (R" = hydrogen, C;.4-alkyl) and X is

a halogen or NO; .

14. Process according to Claim 13, wherein X 1is

25 chlorine.

15. Process according to any of the preceding claims,
wherein the reaction is effected in the presence

of a solvent or solvent mixture.

16. Process according to Claim 15, wherein the solvent
30 is selected from water, C;.g-alcohols and C,4-

ethers and mixtures thereof.
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21. Process according to any of the preceding cl ai s,
further conprising the reaction of the pall adi um

conmpound with one or nore |igands other than the

conmpound of the general foroujg@ L, Il or IIl. 20 22.

Pal | adi um(0) conpound obt ai nabl e by a process _.
acé%rdiﬁﬁoFés€léFﬁPTﬂhﬂ%ﬂQﬂrﬁmﬁeogoﬁbéum§QﬂEQ%ﬂ9 claims,

gener al Ul a S adi ene di :
Pal | adi ﬁfﬁ‘?%)?y%on%%%ng%%t a#%ab?%%%%@prfgggssﬁkah metal
accordi aglts, U alkadinaheratth t etadnperndsof ahfie dmonium

general formula Il is 1,3,5 7-tetravinyl-1,3,5,7-
tetrane?ﬁiFEyéPEF@Pﬁ&ﬂIQEaﬁﬁé where R’ = H OF Ci-4-alkyl)

of carbonates, hydrogencarbonates and hydroxides.

18. Process according to any of the preceding claims,

also comprising a purification step.

19. Process according to any of the preceding claims,

also comprising a concentration step.

20. Process according to any of the preceding claims,
wherein the reaction of the palladium compound
with one or more compounds of the general formula
I, II or II1 is carried out in the presence of one
or more ligands other than the compound of the

general formula I, II or III.

21. Process according to any of the preceding claims,
further comprising the reaction of the palladium
compound with one or more ligands other than the

compound of the general formula I, II or III.

22. Palladium(0) compound obtainable by a process
according to Claim 1, wherein the compound of the

general formula I is hexadiene or octadiene.

23. Palladium(0) compound obtainable by a process
according to Claim 9, wherein the compound of the
general formula III is 1,3,5,7-tetravinyl-1,3,5,7-

tetramethylcyclotetrasiloxane.



