ob SEP 2006 5 Method for the production of conmpounds containing palladi un(0)
The present invention relates to a process for preparing palladi unm0)
conmpounds. In the formof its conpounds, palladiumfinds use as a c¢ 10
‘catal yst in nunerous industrial processes. Mre than 80% of the iesd{f$typpl |y
produced chem cals are prepared by catalytic processes. Catalytic processes
are generally nore economcally viable and environnentally friendly than
correspondi ng 15 stoichionetric organic reactions. For the attainnent of

hi gh yields and selectivities in honbgeneous catal ytic processes, a w de
range of |igand systens has to be wused, which in turn requires precursor
met al conpounds having a w de range of ,uses. This makes clear the need 20
for constant. i nprovenent in the catalyst systems and their preparation
processes. For these applications, one possibility is in particular

pal | adi um ¢onpoun i.ck _contain | | adi_um_ he 0 oxidation .state. In
gener al , p%lladiug%6£g§5?85nﬁgﬁn §%§Pg §P§bFFi%8 P%V%é%nﬁﬁﬂﬁﬁgn%¥£h can
provide a free electron pair for copstia@iweno) This free electron pair may
be provided, for exanple, by an unsaturated hydrocarbon or by heteroatons
such as phosphorus or nitrogen. Stably storable conpounds are 30
comerci al | y obt@i n®BESSPEi ndipean i onl yrEA286FI d Hornt  RIWSERSS  cbPPounds

which are in Iéiéﬁgg%ﬁgg%$?f§5§§%qgg 88m§%ﬁh3896 2 in catalysis. This

greatly eases

In the form of its compounds, palladium finds use as a

(%’ 10 catalyst in numerous industrial processes.

More than 80% of the industrially produced chemicals
are prepared by catalytic processes. Catalytic
processes are dJgenerally more economically wviable and
environmentally friendly than ‘ corresponding
15 stoichiometric organic reactions. For the attainment of
high yields and selectivities in homogeneous catalytic
procescses, 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



"Often, solid conpounds are dissolved in a solvent for this pur pose but

sol utions of solid Pd(0) conpounds are usually unstable and have Pb used
i mredi ately. 5 I n honbgeneous catal ysis applications, the precur?ér SE %
-are preferably conpounds which can be mxgd in a si rrple manner with Ilgands,
for exanple different phosphines, so as fo be able to prepare a wi de range

of catalysis isystammlyBis. |s'rm@||gg@lati9r exanpl ethenrl0 dhe cags, of the
Pd(O conpounds stabilized with unsaturated hydrocarbon |igands. Numerous
Pd(0) conpl ex&Etfih sdsaE uFRIEeUESFpaURisdi asoled| ilgardl SphEeatarf®known

and are descrig a son l.

Organonet al | i cl?%% n%g %Pogé %& sBch égl%f Q%oﬁ%ﬁexegpggéFPéﬁci%&?%nﬁo) Pd(0)
conpounds st akide Leﬂ;aumwnﬁﬁuM@chﬂwdmﬁ@rmrtse weyd bemde i f £f ey 1 at ed
according to the ligands into conplexes stabilized by nonodentate and by

nmul tidentate 20 (chelating) ligands. An exanple of a Pd(0) conplex
st abi | | zed® by TipNREATAREORS driscar DETL S | gRRdd SR 1 oPg( et Hy® e mE)ET U TRTTE

decomoses at Joom LemeLatire;30d candernaal ry ALabLer Bl O) gogpoynds are

obt ai ned by chelating, ate, unsaturate drocar bon

| i gands such sasppdiecenesanrddrenesitte tliassiéi edfaecoesianglico tdleffe&%pﬁr ation
of the two diene functions into 1,4-diene |igands, 1,5-diene |igands,

1, 6-di ene | i gRNPSPLILCE ¢i%her§ |f§f%1n16% akte. tQOPIeHaB?eﬁewéfiﬁblﬂai%’@d of

pal I adi un(0) fJ @%a_ de £+85g2 g@nq f]p i( | e, m qf,
1, 5-di phenyl -1, ° g@nl adlgg tg one (A ® é es%ér?pt |fon o‘%;a%m}é%ynghem s &
SEP 1000 10 the case of ~the Pd( compounds stabilized with

Cm‘ unsaturated hydrocarbon ligands.
Numerous Pd(0) complexes with unsaturated compounds in
the ligand sphere are known and are described, for
example, in Wilkinson, Abel “Comprehensive
15 Organometallic Chemistry”, Vol. 6, p. 243ff “Complexes
of Palladium(0)~” |

PAd(0) compounds stabilized by unsaturated hydrocarbons
may be differentiated according to the ligands into
complexes stabilized by monodentate and by multidentate
20 (chelating) iigands. An example of a Pd(0) complex

stabilized by moncdentate hydrocarbon ligands is

i \\
i

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, 1l,6-diene ligands,

1,7-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



'- 3 is given by MF. Rettig et al. in Inorg. Synth., 1990, 28. The product
is isolated fromthe synthesis solution as a sparingly soluble precipitate.
The solid is substantially air-stable, but solutions in organic §”§§$y%ﬁﬁs
- of these conpounds deconpose w thin hour (STREM cat al ogue: "Chem cafl's r
research”, Catal ogue No. 19, 2001-2003).” The use of this conplex type as a
precursor in ibommgemedys Xaf al gstsigsedesdr.i had, Ifiergexappth, ,i n95d0

US- B- 6, 316, 380. I n EP-A-508 264, Pd(dba)2 substituted by sul phoal kyl groups
is used as hofiBgeRBBuSTEL Aty stS %ﬁPk?Q?%oﬁﬁWFn@beAﬁkﬁééﬁséﬁaﬁﬁﬂﬁtéPnPd(C)

stabilized by_l, 5.di . | This.is sy esj| i n,DE-A-25
55 374 from Té Pg(C%§§%§igﬁﬁﬂtﬁ%ﬁgﬁgéiﬁﬁ%g%ﬁl %§%¢%ano§%$alF?gggonﬁgﬁnd, for
exanpl e Li 2( Ceipsteatialeycl edat-aitzddne) , busodi sl naphbhbal fgde okganic

organoaluniniunlcongounds, in solvents having no active protons. The above
patent appl i E8LVBRTEl sBTdesEFFBes CPRBOYPAENeERSCHPOPE( CPMLE3N20hpuEm

PA(COD) 2. Pd( @ehken! S.An, unxtabl & caal;d wh Cﬁ?ﬁ??%%?éﬁéf W EBLD BgEs under

at nospheric conditions. S property makes ound i nduds |y
utilizable onNy.to%a bonitedoext.ent. J. Krause, G Cestaric, K -J. Haack, K
Seevogel, W 25 Storm K R Porschke (J. Am Chem Soc. 1999, 121,
9807-9823 and_Chem Co n. 1998, 12, 1291) describe the synthesis of

mol ecul arly deéPFnedSRepPi-| S6HE erf@™PLlek al i et fdr - 2anAretursor in

tetra”?thy|diMBRM?QhébhgxaB§taP9Eh§dii@d(BesafﬂE@B?r%kﬁxa%%d%il%ﬂ Pd(0)

stabilized by 30 I,6-diene Iigands. The synthesis follows subStantially the

rout e desldyi bB8-Bef,PAECEIBP2. Dryden-A+2e@8 své4ent®d (dba), substituted

£ by sulphoalkyl groups is used as homogeneous catalyst

e in C-C coupling.
A known example of Pd(0) stabilized by 1,5-diene ligand
ig Pd(COD),. This is synthesized in DE-A-25 55 374 from

15 Pd(COD)Cl, in the presence of an organometallic
compound, for example Li;(COT) (COT = cyclooctatraene),
sodium naphthalide or organcaluminium compounds, in
solvents having no active protons. The above patent
application also describes the synthesis of Pd(CyHi):

20 from PA(COD),. PA(COD), 1is an unstable solid which
decomposes within hours under atmospheric conditions.

{Cﬂ This property  makes this compound industrially

utilizable only to a limited extent.

J. Krause, G. Cestaric, K.-J. Haack, K. Seevogel, W.
25 Storm, K.R. Pdrschke (J. Am. Chem. Soc. 1599, 121,
9807-9823 and Chem. Commun. 1998, 12, 1281} describe
the synthesis of molecularly defined hepta-1l,6-diene-,
diallyl ether- and tetramethyldivinyldisiloxane-
palladium (0}, which are examples of Pd(0) stabilized by
30 1,6-diene ligands. The synthesis follows substantially
the route described for PdA(COD),. Oxygen-free solvents
have to be used for the synthesis and the materials

have decomposition temperatures close to room



have to be used for the synthesis and the materials have deconposition
tenperatures close to room4 _ 06 SEP 2006 tenperature. For application in
honbgeneous catal ysis, 1, 6-diene- Pd(0)-phosphine and -carbene conpl exes have
" been identified. These conpounds exhibit, high activities in 5 t bé SEP 2006
industrially used Heck reaction and the Suzuki C-C coupling reaction, and
are descri bedtbyrrrr@tusedreu, A. Zapf, M Heller in Chem Conmm, 2000, 245
and in DE-A-100 62 577. In the prior art, 1,4-diene-stabilized Pd(0)

conpounds 10_are useﬂ%industriallgi These exhibit sufficient stability, but
sol utions of fnése BONpouhtS ars’ nStP"HBISYE sCabPdYSLS. dnd-diene-

1,6-diene-stabakb;egth%Qﬁnecomggyndsdgg%éﬂéniggﬁbye&ggss%é¢ge thap the
1, 4-di ene-stabilized Pd(0) conpounds. In all diene 15 stabilized Pd(0)
compounds, itifsntypied-| yhessessanyoundswerkibiderhigler acyasinhdswiinh dried
sol vents Vi no .active-protons.in order to.isolat | ecul arly efined
Pd2( di ene) opgﬁdﬁﬁdgﬁgffaé %bdﬁﬁﬂ%.ﬂ?ﬁﬁ 588F?FSH,QR rﬁ%kséHEF%?vg'%

organol i t hi um-eapReHAdS 2@ tWhinch pES &y Rot@M dal pdeab{ hvl bSkanareuysad in the
synt hesi s, which makes industrial-scale utilization costly and inconvenient.
For this reaséapfihele Bohpoundikl dshe®. hdvanhot P useds nadwst rital ly on a
| arge scal e tg gg;§002g2|%7gs therefore an object of the present invention to
provi de a noveF I'néxpensi Ve process for preparing palladium( O conpounds.

Sol utions of these conpounds -should be substantially stable thermally and

toward atnospherihe cendbii ens, Thiss darald-e5 atidesfked 0Pd (0) compounds
10 are used industrially. These exhibit sufficient

(?; : stability, but solutions of these compounds are not
storage-stable. 1,5- and 1,6-diene-stabilized Pd4(0)

compounds are distinctly less stable than the
1l,4-diene-stabilized Pd(0) compounds. In all diene-

15 stabilized Pd(0) compounds, it i1s typically necessary

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

20 which pose potential health risks are used 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.

25 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

30 economically wviable, versatile, novel precursors for
applications in homogeneous catalysis, heterogeneous

catalysis and complex chemistry.



30 econom cally viable, versatile, novel precursors for applications in
honogeneous catal ysis, heterogeneous catalysis and conplex chem stry. of.
SEP 10D6 - s |In particular, the invention relates to a process fo[f .. ..
“preparing a Palladium O conpound, conprl ing reaction of a palla%PLﬁwjﬁmﬁ
conpound with one or nore conpounds of e general formula (lI) in the
presence of aIbagﬁrﬂipwﬂem,theRZﬂQEdﬁidﬁsréﬂatemmtohaiepchcésbsfor
i ndependently_a CR7/R8 r d'ﬁah ere one of the A radicals nmay be oxygen,
sul phur, an NROCHAGAFTor® ah?118914MEP R ROGIRSED orCHMRT 251 RS ASPSEACRI s may
be a constityents ohaB183itQ & r ngnsyste nt.eger from
2 to 4, and each F&éto R' is |%ggggﬁgéﬁﬁfgis§?§c§36q$?%%1éOh%Fﬁﬂdhagggen CN,
NO2, NR2, C(OFRe GeOpORl OCrORz CONRZN tMHCORRseMHMEORE GHIGHCC2R, Si (R) 3,
Si(O?)B SIR(OR)2, SIiR(OR), 503R 502R SOR SR PR2, POR2, PCSH, PQ(OR) 2,
15 in which Ris,a hydrog atom a spbstituted or unsubstituted Cl1_|o-al kyl
radi cal, a subsfﬁtuted orfhh substi tRit ed, nono- or pol yunsat ur at ed
C,_lO-aIkenyI radj cal , /or a ‘substifuted or unsubstituted, optionally
het er oat om cont ai n Ic ar di cal, and flhe 20 substituents on the

al kyl radical Oh he al g'radi cals are sel ected from hal ogen,

O C1_10-al kyl, phenyl pﬁ%nyl C#E NH2 and hal ogenated C, 10-al kyl, and
t he substi ueg%s Fhe aryl radical are sel ected from hal ogen, Cl- 1o- al kyl ,
o d _|o-al ph’e

each A is independently a CR’R® radical where one of the
(v_ 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,
10 X ig 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, CONRgy,
NHCO;R, NHCOR, CH=CH-CO;R, 8i(R)s, Si(OR)sz, SiR(OR),
SiR, (OR), SOsR, SO3R, SOR, SR, PRz, POR,, PO3H, PO(OR),
15 1in which R 1s a hydrogen atom, a substituted or
unsubstituted Ci.;9-alkyl radical, a substituted or
unsubstituted, mono- or polyunsaturated C;.jp-alkenyl
radical, or a substituted or unsubstituted, optionally
hetercatom-containing Cs.10-aryl radical, and the
20 substituents on the alkyl radical or the alkenyl
radical are selected from halogen, 0-Ci.19-alkyl,
phenyl, O-phenyl, OH, NH; and halogenated Ci_i9-alkyl,
and the substituents on the aryl radical are selected
from halogen, Ci-10-a2lkyl, 0-Ci.1p-alkyl, phenvyl, 0-
25 phenyl, OH, NH, and halogenated C;_;p-alkyl, where R? and
r? and/or R°> and R® together with the carbon atoms
bonded thereto may be & constituent of a 5- to

7-membered, optionally heteroatom-contalining ring.



.25 phenyl ,
and R6 together with the carbon atons bonded thereto may be a constituent of

a 5-

to 7-nenbered, optionally heteroatomcontaining ring. SEP 2006 -

OH, NH2 and hal ogenat ed Cl1-1o-al kyl,

~a further enbodinment, the invention relates to a process for preggq&P%?ﬂ
Pal | adi um( O conpound, conprising reactign-of a pall adi um conpound tilbone

or

nore co

where R2 and R3 and/or

R5

6 In

npounds of the general formula Il in the 5 presence of a base:

L[s (R12) (CRI ICRLARIEYREDET| )emBpdinenihi chhen jRvent { ok eddl ftesim 80t 02 20,

each R3 to R1

NR2,

i | t Lected f R, N ,
(O R, qqm?pfgiéé[j%?p%%%%, e oR alr\ﬁgﬁll%édf @cﬁg«,en%?“&%%“!“%i (OR) 3,
SiR(CR) 2, Si RA{cR)xiEN3R r&H2R 0S0RF SRpaPRAAiBER2onRGd RAtBR)Ghe dn whi ch

R is hydrogen, a substituted or unsubstituted _01.10-alkyl radical, a
substituted omMAUARBUDEITRELRES Fbnother BEPR§uAdat deaTed3C1-10- dikerfyiie

r adi

cont ai ni ng C5-10-

t he

O phenyl ,
20 aryl
phenyl ,

cal, o

al kenyl

a ggﬁﬁgi gted oL unsubstituted, optionally heteroatom
5 p]l%ary r%di cg?,ée

and the substituents on the alkyl radical or

radigi:_aLe_seLeQLed_ﬂLLanziFogen, O Cl_l o-al kyl, phenyl,
OH, NH2 and | o ated.Cl | o-pl kyl, and the s tituents on the
radi cal [&iﬁ%(@%%lﬁﬁﬂ%gm , Cl-1o0-al kyl, Okﬁ)?:l. 10- al kyl ,

0- phenyl, OH, NH2 and hal ogenated C1-10-al kyl, where R13 and R24

t oget her wi t h ¥heEdrtbon  at ons bonded t heret o may be a constituent of a 5-
7- menber ed, optionally heteroatom containing ring, and '

to

10

15

20

25

30

n is an integer from 3 to 20,

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, NHCCR, CH=CH-COzR, Si(R})3z, Si(OR)3, SiR(OR),,
SiR; (OR), SOsR, SO;R, SOR, SR, PRz, POR;, POzH, PO(OR},,
in which R is hydrogen, a substituted or unsubstituted
Ci-10-alkyl radical, a substituted or unsubstituted,
mono- or polyunsaturated Cldo—alkenyl radical, or a
substituted or wunsubstituted, optiocnally heterocatom-
containing Cs.jp-aryl radical, and the substituents on
the alkyl radical or the alkenyl radical are selected
from halogen, O0-Ci;.19-alkyl, phenyl, O-phenyl, O©H, .NH;
and halogenated C;.ip-alkyl, and the substituents on the
aryl radical are selected from halogen, Ci-15-alkyl, O-
Ci-10-alkyl, phenyl, O-phenyl, OH, NH, and halogenated
Ci-10-alkyl, where R and R*™ together with the carben
atoms bonded thereto may be a constituent of a 5- to

7-membered, optionally hetercatom-containing ring, and

each R*? is independently selected from hydrogen, a
hydroxyl group, a substituted or unsubstituted Ci.ig-
alkyl radical (in particular an unsubstituted or
halocgenated Ci-1p-alkyl radical), an -0-Ci.10-alkyl
radical (where the alkyl radical may be substituted or
unsubstituted; in particular an unsubstituted or

halogenated-0-Ci-14-alkyl radical), a substituted or



"25 each R12 is independently selected from hydrogen, a hydroxyl group, a
substituted or unsubstituted Cl-1o- alkyl radical (in particular an
unsubstituted or hal ogenated Cl-1c-al kyl radical), an -0 01.10-al kyl
radical (where the alkyl radical may be_sybstituted or 30 unsubst iP&utEdi005 n
particul ar an unsubstituted or hal ogenated-O C -10-al kyl radical), a
substitut ed omrGHEGER 20681, unsubst i tart edyo Ipmos atonr PogunSat yradtlechy 1

Cl _13-al kenyl radical _or a substituted or unsubstituted, optionally.
het er oat om coﬁ?éﬁ?ﬁ ?%_Iao-%\%?t?ﬁ‘d}:ﬁgl OTAhEReubREL CUEFSr i (ARMP A as

defined for Raq%tma%ﬂeﬁnfcar&ayieﬁi@gfue%{{gra@ypodimoalt,he j;Ayeati apdel ates
to a process for preparing a Palladiu ) conpound, conprising reaction of
a pal | adi um compaumd Wents o @s dorisednpookis ehdt R&® general formula |11
in the presence of a base: 10 TermO( [Si (R16) (CRISCRI7TR B).0] , [Si

R2D) 201 -Term (111 in whic and are each independently Q or an

i(nt ezger ofg\,%rglrﬁ yf(ttoa)ﬁjb%tr}é‘?‘ﬁal?/%\%’/ﬁi%mﬂ%vm %h'ta‘olﬂ‘fﬁlﬁ‘,tl i ‘%/Ss to a

i ndependent | y ss@je@ed faam ag%ié%’a@ﬁl atem ph3jaddr oyl FRurR,
-To- a

substituted or unsubstituted C yl radical (in particular an
unsubst i t ut ed cOmMPra e eaatt I 1et ak kyeliadival Fomprung- @ithocalekydr

radi cal (where the al kyl radical be substituted or. u stituted; in
particul ar an"Uisubsti lﬂue%ﬂsor %%eoggr?ﬁegfl- O%lr-nlubl-aal Eﬁibr adt caﬁ(%)ef a
substituted opreassitestdst W ethsdwno- or pol yunsaturated Cl_10-al kenyl

radi cal or a substituted or unsubstituted, optionally heteroatomcontaining

Co_lc-aryl radical, where the substituents are as defined for Rl7 and R19,
10 Term-0O-{ [Si(R'®) (CR™CR''R'®)0],[S1 (R*%) ,0],}-Term (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 a hydrogen atom,

15 a hydroxyl group, & substituted or unsubstituted Ci.i¢0-

alkyl radical (in particular an wunsubstituted or

halogenated Ci~10-alkyl radical), an -0-Ci-10-alkyl

radical (where the alkyl radical may be substituted or
unsubstituted; in particular an unsubstituted or

( v 20 halogenated -0-Ci-1p-alkyl radical), a substituted or
unsubstituted, mono- or polyunsaturated Ci-g-alkenyl

radical or a substituted or unsubstituted, opticnally
hetercatom-containing Csoig-aryl radical, where the

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

25 each RY to RY is independently selected from R, OR,
halogen, CN, NO,, NR;, C(O)R, C(O)JOR, OC(O)R, CONRjz,
NHCO,R, NHCOR, CH=CH-CO,R, Si(R)s, 8i(OR)3, SiR(OR)g,,
SiR, (OR), 'SOsR, SOsR, SOR, SR, PR,, POR,, PO3;H, PO(OR)g:,
in which R is hydrogen, a substituted or unsubstituted

30 Ciii0-alkyl fadical, a substituted or unsubstituted,

mono- or polyunsaturatéd Ci-ip-alkenyl radical, or a



25 each R17 to R19 is independently selected fromR, OR  hal ogen, CN, N2,
NR2, C(OR C(OOR CC(COR CONR2, NHCO2R, NHCOR, CH CH C02R, Si(R) 3,

Si (CR)S SIR(OR) 2, SIR(OR), SO3R SO02R SOR SR PR2, POR2, PO3H PQ(OR) 2,
“in which Ris hydrogen, a substituted or ynsubstituted 30 Cl_|o- a‘PﬁkﬁEP 2008
radical, a substituted or unsubstituted, ~nono- or pol yunsaturated

Cl |c- al kenyl sdditcidlytast a1s QIS USER RODEA ,S Ulagtti ita=ad yor hetsrrsttidns ed,
optional ly heterqﬁatom cont ai ni n}gjr Q-aryl radical, and the substituents on

the al kyl radicCA-HmiHE SikemRAY T adPCdCedre St eld SEFPERTRYFBEENOD
O C1_| 0-al kyl ,tHéheéW}l:%l Orphepwl, H N2 23 kand1halngenat ed, €1 do-aldad . and

the substituents on t aryl radical are selécted from hal ogen, Cl1 | o-al kyl,
0- 01_10-al kylfrqﬁ’hehyﬂOgenphéhﬂl, 1008 L KNH2  apldehgl ogehatleshy G108, alkyd , where

R17 d R th th b d dt t
cons?int uen %éit g“er]t%\gerﬁ)t ;néﬁ%‘é?agd( aJUptzi1 % ﬁBB§%35§8%EOHPa|W%g ring,
each R 2 D 'Sealr@ﬁiepﬁéf@fé\éiYa§8| %@u%%tfé@r@fa«ﬁrﬁg%?eﬁ S h%déqa&yh graup, a

substituted or unsubstituted C1 10- al kyl radical (in partlcu ar _an
unsubst it ut ed Cario-Bakgdenarteenyd , 1@- @Ihleyllylr,ad@Idal WHaner® Chli@ealdodd 15

dical (wh th di | d : tit d
E):r!tfgul gil’ :L%drfé’ﬁﬁgi(%ute |ca Ral o%fé ngbSE %ﬁﬁg;ﬂ HSEE%I Icczflu S

substituted Ofatduisubshaédt e@er@%o -mDf :@@l WUNGEH &4 Bt €6l €1 Jro-al Beny;lo
radical, or a substituted or unsubstituted, optionally 20

het er oat oh§ corf-aiTiaey esb. mwa%%lwerW@qwaMWMts are as
defined for R17 and R19, and t each Termradical is independently

(RLf1)2( CRITRLSGRIONS: - 101 (RABbedShne1 94 BLISLOGY 108 ARRHEsGaoC iped

gr ocesses, unl |
hydroxyl group, a substituted or unsubstituted Cji.ip-

alkyl radical (in particular an wunsubstituted or
halogenated Ci10-alkyl radical), an -0-Cy-19-alkyl
15 radical (where the alkyl radical may be substituted or
unsubstituted in particular an unsubstituted or
halogenated -0-Cj.i9-alkyl radical), a substituted or
unsubstituted, mono- or polyunsaturated C,.ijp-alkenyl
radical, or a substituted or unsubstituted, optionally
20 heterocatom-containing Cs.jp-aryl radical, where the

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

' each Term radical 1is independently (RY®) , (CRYR?8CRY) 5i-

or (R16)3Si“.

Surprisingly, the above-described processes, unlike the
25 processes known to date, can be carried out at
temperatures above O°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



" 25 processes known to date, can be carried out at tenperatures above OOC. In
addition, the reaction does not have to be carried out with exclusion of air
or with dried solvents. In the palladium0) conpounds, paIIadiuamiﬁypfﬁﬁent
~as 30 palladiun{O . The oxidation stategof palladiumin the conpoung can
be determ ned by known processes, for exanple by reacting with uncharged

| i gands (for gkasphénd®)200@olatginphosphthesictesdkangnghandeshdrtact®eri zi ng

the resulting__conpound wi.t , _or by concentrating the soluti,on

evapor ati on aﬁ&m@gﬁ 'W%gﬁh?ﬁgFBQngvy&WQﬁ%ﬁQ¥?ﬁﬁn%e%ﬂ% SPEXF§9“5QééIIadium

conpound The pakkadiagDEPMRENd ddsGmanitRe SHRY tidid LAMRAUNG e NGy

particularly restricted. It may be used either in the formof solids or in

the form of af@evss odr XE$ -hydrochloric acid solutions. Preference is given to

usi ng pal | adi um conpounds having palladiumin the +2 or +4 oxidation state.

Exanpl es t;ereof are PdX2, PdX4, MPdX4, MPdX6, (NH3) 2PdX2 and [Pd (NH3)

4] X2, where Mis a cation (e.g.: a hydrogen atom an alkali netal (in 15

particular Na° or K) or NR 4 (R = hydrogen, Cl-4 alkyl)) and X is an

anion (e.g.: palogdiuf recpaidurel ar chlorine), NO3-). Particularly preferred

pal | adi um conpounds are PdCl2, PdCl4, Pd (NO ) 2, [Pd (NH3) 4] Cil2,

(NH3) 2PdC12, H2Pdd 4, H2PdC16, Na2PdC 4, Na2PdCl6, K2PdCl4 20 and K2Pdd 6.

.- Ligand of ThRe Pgererh siapaind TR s aehanfearbonad cPereaact é& wit h

oné or Nbreé .ot particularly restricted. It may be used either in

the form of solids or in the form of agueous or

(h 10 hydrochloric acid solutions. Preference is given to
| using palladium compounds having palladium in the +2 or

+4 oxidation state. Examples thereof are PdX,, PdX,,

MdeX4 ; MdeXG, (NH3) 2PdX2 and [Pd (NH3) 41 Xs, where M is a

cation (e.g.: a hydrogen atom, an alkali metal (in
15 particular Na* or X' or NR',* (R® = hydrogen, Ci
alkyl)) and X ié an anion (e.g.: halogen (in particular
chlorine), NG;7) . Particularly preferred palladium

compounds are PdCl,, PdCl,, Pd(NOs:)., [PA(NH;) 4] Clg,
(NH3) 2PdC12 ’ HgPdClq, ' HdeClG P NadeCl4 ’ NagPdCls ' KgPdClgl
20 and XK,PdClg.

Cé' Ligand of the general formula I

The palladium compound is reacted with one or more

compounds of the general formula I

25



compounds of the general formulal R (A x R4 ~(\ (I) 23>\ 5RRRR
25 os, SEP 2006 10 Each A is independently a CR7Re radi cal where one of the
A radi cal s may be oxygen, sul phur, an NR9 group or an SiR ORl11 gr eup SEPHgs
where the A radicals may be a constituentlépf a 5- to 20-nenbered ring
system 5 x is an integer of from2 to 4 ach Rl to R11 is independently

sel ected from RadlRA Iml vedepeBReniNe®, a NERR'R C(r@)ilicaﬂ:( @)k@?e @@e( ©f RhaCONR2,
NHCO2R, NHCOR, CH:qy- R _SI(R3, _Si(OR)S3, i d§ 5BR, SO2R,
SOR, SR PR2, PORZUHC3E 56%’ S, O whidR arﬂ/ Bge#! 2l bs@Bstdt ut ed
or unsubstitut @LRlaill 0 cho |, I’@Q—I Catherd Substi tAut %ﬂrc,ﬂrgsub@yttgeed,a nono-
or pol yunsaturated Cl 10 al enyI radi cal, or a substituted or "unsubstituted,
optional | y het ergsttgriuasontal i g 40 I@ﬂ@&@mﬁ calngagdstée. substituents on
15 the al kyl radical or the al kenyl radical are selected from hal ogen,

0-C1_, O-al kyl heny henyl and hal ogenated C1_10-al kyl, and

t he substl t%ent}g 052 aer%ﬁ]yrdafd% malyret Selected from hal ogen, Cl-1o-al kyl,
0- Ci.lo-al kyl, phenyl 0- phenyl, OH, NH2 and hal ogenated 20 Cl- 1lo-al kyl,
where R2 and R¥aand/rt Rp am'd Rﬁ;t@gﬂéb@hdehtUb't@@l@@t@@nﬁﬂdﬂmRbOmﬁEd

thereto may be a_ constituent of a 5- to 7-nenbered, opti onaII
het er oat om cont i L§igeg r i Ry, BEXanpl @gz of hét)dtoald® (Q?nt aPRil ﬁ@er ngeNBar-e rings
whi ch NHCO;R, NHCOR, CH=CH-CO;R, Si(R)s, Si(OR)s, SiR(OR),

SiR,(OR), 8Cs3R, SOR, SOR, SR, PR, POR,, POzH, PO(OR)»
10 in which R is hydrogen, a substituted or unsubstituted
( Ci10-alkyl radical, a substituted or unsubstituted,
mono- or polyunsaturated Ci.ig-alkenyl radical, or a
substituted or unsubstituted, optionally heteroatom-
containing Cs.ig-aryl radical, and the substituents on
15 the alkyl radical or the alkenyl radical are selected
from halogén1 0-Ci.1p0-alkyl, phenyl, O-phenyl, O©H, NH;
and halogenated C; ip-alkyl, and the substituents on the
aryl radical are selected from halogen, Ci_ijp-alkyl, O-
Ci-10-alkyl, phenyl, O-phenyl, OH, NH; and halogenated
20 Ciiig-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

VY

hetercatom-containing ring.

Examples of hetercatom-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 R® are each
independently hydrogen atoms, Cj;.4-alkyl radicals or
30 halogenated C;4-alkyl radicals; R' to R®° are more

preferably hydrogen atoms.



25 derive fromthe follow ng structures: thiophenes, furans, pyrans,

pyrroles and the like. O her rings are |ikew se possible. In a preferred

enbodi nent ,
tadi cal s or

enbodi nent ,
Cl_4-al kyl

preferably hydPBg§eRraPoiscashy

Cl. 4- al kyl
radi cal .
i ndependently selected froma hydroxyl group, a C1_4 alkyl radical, an
-O-Cl_4 al kyl

al kyl

-OCl_4-a

Cl_4-al kyl

hydrogen atom a

Rl to R6 are each independently hydrogen at ons, C1_4-%%km@ 2006

Ry |

30 hal ogenated Cl_4-al kyl radical Rl to R6 are nore

preferably hydrogen atons. ob SEP 2006

R7IandaR8farehepr eberedelry cehcleniudependent IY hyeéwogeri atess,

radi cal s or halo%enated Cl_4- aIkyI radicals; R and R6_ are nore
A ASP R FER e rh e RER IRt OMR, | S1praf b abl y

i ndependent |y faayeié@gerbzatﬁmo eg%ﬁéda'éy' _d fa&adgaﬁog{égg;gggéﬁgg) cL 4

radical, a -C(O

In a further preferred

ratli ca
ata aoferphefeeabddlngdtngbOaa@msR 1 are each 10

radlcal a haL&gg ed Ci 4- al kyl rad cal, or a halogenated
RS tefergblyléhchpr?ﬁﬁéﬁgﬁdentl

IRadivElt . R10

a

radiﬁaé&eﬁgg?lge}/oeem%@gogén atﬁ al kyk radh C@g_ aﬁ(%;cé)lr efgrably a

radical or og enat éd

Hal ogens referhabogenetéde,ChM1ﬁlk&i bmednnelandealomaﬁé ) qghef erabkyl

fluorine and chI rlng The agicals
pol ysubst it ut ei®“*pfef 8 b

Fog bR s ardd) Fhe 6

are preferably symetrical.

10

15

20

25

30

In a further embodiment, R'® and R are each
independently selected from a hydroxyl group, a Ci.
alkyl radical, an -0-C;-4 alkyl radical, a halogenated
Cyq-alkyl radical or a halogenated -0-Cy.4-alkyl
radical. R and RY™ are more preferably each
independently a C;4-alkyl radical or a halogenated Ci.4-
alkyl radical.

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

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

preferably perhalogenated.

The compounds o©of the formula I are preférably

symmetrical.

In one embodiment, the -(A),- group is preferably a
group of the formula -CH,-X-CH;- and -X- 1is selected
from -0-, -8-, -8iR,-, -NR- and -NC(O)R, where R is a
hydrogen atom, a Cj4-alkyl radical, a halogenated C;_s-
alkyl radical, an O0-C;4-alkyl radical, a halogenated
0-Ci.s-alkyl radical, a Cjgy-alkenyl radical or an

optionally hetercatom-containing Cs.¢-aryl radical.

radi cal .

b titUtegkﬁﬁ t hem y be nono-

or

UGS 1GR he formula |



In one enbodi nent, the -(A)x- group is preferably a 25 group of the fornula
-CH2-X-CH2- and -X- is selected from-0-, -S-, -SiR2-, -NR and -NC(O R,
where Ris a hydrogen atom a Cl_4-alkyl radical, a hal ogenated &d55EPajpfsy!
radical, an O Cl-4-al kyl radical, a hal o_g%%at_ed 0-Cl_4-al kyl radical, a
Cl_4-al kenyl radical or an 30 optionally heteroatomcontaining C5.6-aryl
radical . 12 - (tlest3ERi2@06 exdnglesd r abf vecexpoph@s obfcompeundsr@fraihe
general fornula | are 1,5-hexadi ene, 1, 6-heptadiene and 1, 7-octadiene.
Further conpouh@8™iRech fay 38Fve la-H9¥a@1¢%8 i on lare heRddiens heand

di al l yl am ne, di al_ : hyl am di | am et ial lyl am ne,
di al 'yl sul phi gé? gi}élglal%;{égl:el'angg&g?xg Iy?éhﬁé?h@%m a%gl? Nﬁl urgfléul(r:lﬂl/ ea%éher,

di furfuryl am néllbkssehiiophen=- dlalirgl hydterd nedisll fyr fwiyé, sdliphilda -and

1, 3-divinyl - benzeni. 10 Ligand of the general formula Il The _present

i nvention furt REFNELETREEs a Prokesseirylantepar i NgagepalRadildn i@ d6mpound,

conpri sing reagti of | { adi it o] ds of
15 The gener al Cf BrmiTa 11 A tie procence orme paier Ty & RSP CRTIeHiRuS) o
(I'') n nis adifntrégeylfr emrh2rto A0fumfusyirefierabl ianthiopéger 2f-rdm 3 to

6. 20 Each R13 to is independently selected fromR _OR_ _hal ogen, CN,
N2, NR2, C(O)Retéé%?éﬁ,mée( q@%%ﬁf@@,’l NECAPR 1 GRHOER A CHE R 6&RIYSi(R) 3,
Si (OR) 3, Si R(OBLAzensl R2(OR), SABR, SRR SOR SR PR2, POR2, PCBH P OR) 2,

10
( Ligand of the general formula II

The present invention further provides a process for
preparing a palladium(0} compound, comprising reaction
of a palladium compound with one or more compounds of

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

K[Si(R”)(CR”CR”R*5)0],1,J (If)

N

n 1is an integer from 3 to 20; n 1s preferably an

integer from 3 to 6.

20 Bach R* to R' is independently selected from R, COR,
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)z, SiR(CR)g,
SiR, (OR), SOsR, SO;R, SOR, SR, PR3, POR;, PO3zH, PO(OR).,
in which R is hydrogen, a substituted or unsubstituted

25 Ci.qp-alkyl radical, a substituted or unsubstituted,
mono- or polyunsaturated Cj;.ip-alkenyl radical, or a

substituted or unsubstituted, optionally heterocatom-



in which Ris hydrogen, a substituted or unsubstituted 25 C _| o-al kyl

radi cal, a substituted or unsubstituted, nono- or polyunsaturated

Cl _lo-al kenyl radical, or a substituted or unsubstituted, opti ona,# YEp 2008
‘het eroatom ob SEP 2006 - 13 containing £5_10-aryl radical, and the
substituents on the alkyl radical or the al kenyl radical are selected from
hal ogen, OCl-ci@H‘adaklyingphenjml- rlehaea@icaIH aN? tlaad shadsagenairads on

Cl. 10- al kyl, a % ts on e 5 aryl_radical _are selected from
hal ogen, Ci1-1 0ot ?kg’;‘ﬁ Yio lfba |R§| L“&heﬁ%ﬂfen?c pﬁéﬁ;}lca OR Y NHRe ARated

hal ogenat ed epe Hggﬁi he

bonded t heret (c)‘érn%@ glglﬁ)ggceé}r,]w;t Pt Sen :]Dg% 5- pt '/1 %bv%%lgawoptl onaﬁHy
het er oat om cordmd nhaigogengtedo Cexanpllegl of ahelt eheatorh ot igom i hgs ar e

rings which derive fromthe follow.ng structures:; thiophenes, furas
pyrans, pyrrol & and 3Tt kT ﬁ@rleﬁtr‘?ég ™ | PRENMIES poSsitbr 31K -Yﬂ

preferred enbo(gllémnt_, ] Ry 8l ece {2 |dilpe%@d d YhhydLeg98p-4at ons,
Cl. 4-al kyl radica g S I%}ﬁtal g%ena ed Clg nV% adi ca ga['ﬁ % tyoéR15 %re nor e
preferably hydﬁflogteralaqdms whkach RE2 bsdi rRilépe:tmt&qur seleht ede roarhydr ogen,

a hydroxyl u ituted or unsubstituted Cl | o- | kyl rad| cal (in
particul ar an %?]%H%SPI Pgtegd v 8RNt &F 0. f§n§|tﬂ¥r|uePéd|%§| 7 Hn t

-O-Cl_lo-al kyl7- ﬁ&ﬁb@?&d(%ﬁf@oﬁﬁ@l?' K&kef:@gteﬁ\'-c%ia@?u%l;‘;b%htgut ed or
unsubstituted; in particular an unsubstituted or hal ogenated -0-Cl_10-al kyl
radical) a substltut ed or 25 unsubstituted, nmono- or pol yunsaturated

Cl_10- al kéfAyl Exzmptes of Re§ B OBE DUt CONGR IDASEhSLINAR ek e optnamavihych

{ME derive from the following structures: thiophenes,

at ons

furans, pyrans, pyrroles and the like. Cther rings are

likewise possible.

In a preferred embodiment, R to R are each
15 independently hydrogen atoms, Ci.4-alkyl radicals or
halogenated Ci.;-alkyl radicals; R to R'Y are more

preferably hydrogen atoms.

Each R*™ is independently selected from hydrogen, a
hydroxyl group, a substituted or unsubstituted Ci_i0-
20 alkyl radical {in particular an unsubstituted or
halogenated Ci-10-alkyl radical), an -0-Ci.10-alkyl
radical (where the alkyl radical may be substituted or
unsubstituted; in particular an unsubstituted or
halogenated -0-Ci_j9-alkyl zradical), a substituted or
25 unsubstituted, mono- or polyunsaturated Ci.;p-alkenyl
radical or a substituted or unsubstituted, optionally
heteroatom-containing Cs.1p-aryl radical. The
substituents are each as defined for R™ to R'®. Each R
is preferably selected independently from a hydroxyl
30 group, a Cy-4-alkyl radical, an -0-Ci4-alkyl radical, a
halogenated C,.4-alkyl radical or a halogenated -0-Ci.4-

alkyl radical. Each R is more preferably each



-heteroatom containing C5_lo-aryl radical. The substituents are each as
defined for R13 to R15. Each R12 is preferably selected independently froma
hydroxyl 30 group, a Cl _4-al kyl radical, an -0-Cl.4-al kyl radical, a

hal ogenated C, _4-al kyl radical or a hal ogenated -0-Cl_4- al kyl agéggﬁ Each
'R12 is nore preferably each o SEP 2006 _-;414. |ndependently a Cl ké

radi cal or a halogenated O .4- alkyl radical. Ris preferably a hydrogen
atom a Cl_4- aJrIP@@P@Ia@@é@lYo@ Cashal byénagdd cel. sralskyia rembated X Hat ogens

refer to fluorj e lchijlé)rln brom ne and iodine, preferably fluorine and

chl orine. The tadica Su stltuted wi th them may be nono- or
pol ysubsti t ut ed, preferabl y perhal ogenated. Cs 10 Ligand of the general
fornula Il The pseseateirapept hORydArBOepr QLOHES a8 (R PCASS, I Ofad M EPast Ng a

pal | adi un{ O) compound, conprising_reaction of a palladium conpound with one
or more conpolhdi® BPICnHeeqetrer a1 Ko nER@1¢a] - in the presence of a base: 15
Term O-{[ Si (R16) (CR15CRLi R16)0], [SI(R2C)20]}-Term (11l1) This forrrula

enconpasses_baidy SoIROUNgsLp W'QBCh 108rib8, (Bl ROl Datl {2

(R20) 20] units oc ocks an mpounds i n wh (R16)
(CRI9CR17R16) {ddioms, [ SkéRa1ap201 fllﬁ]deSLr&r eardd dh$bfuhutecmeanm&¢/a1m t he
chain. Mxed fornms are |ikew se possible. v and w are each i ndependently O

or an integer FHORRALUERA 1U®éhaﬁ@e%\ﬁ‘5}§é P oMPBOT 0 CXOOT L XEWRE Vi Hres

preferably ea f@%? gnteger from1l to 25 100 and v and wis
fromO to 100(:Epr nore pre gé&lln]?{y?/g ©

Exr 10 Ligand of the general formula III

The present invention also provides a process for
preparing a palladium(0) compound, comprising reaction
of a palladium compound with one or more compounds of

the general formula III in the presence of a base:
15 Term-0O-{ [S1 (R*®) (CRCRR'®) 0], [S81 (R*°},0] .} -Term (1I1) .

This formula encompasses both compounds in which the
[S1(R*®) (CR¥CRYR'™) 0] and [S8i(R*%),0] units occur in
blocks and compounds in which individual
¢ | [Si (R'®) (CR™CRYR™) 0] and [Si (R*?) ;0] units are
N 20 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 wv+w is from 0 to 1000. v and w are
preferably each independently O or an integer from 1 to
25 100 and v and w is from 0 to 100; more preferably v and
w are each independently 0 or an integer from 1 to 20

and v+w 1s from 0 to 20.

Each R is independently selected from a hydrogen atom,

a hydroxyl group, a substituted or unsubstituted Cij0-



w are each independently O or an integer from1 to 20 and v+twis fromO to
20. Each R16 is independently selected froma hydrogen atom a hydroxyl
group, a substituted or unsubstituted Cl-l1o ab SEP 2006 -Is al kél Eébdg]ﬁfl
"(in particular an unsubstituted or hal ogepated C1.10-al kyl radi L §
-0-C1-10-al kyl radical (where the al kyl radical nay be substituted or
unsubsti t ut ed;alkypar ricggulcad an(imsupstrtiavnédror ab halrogerst sdit«d Cloto- al kyl

radical) a substituted or unsubst.tuted, no-. .or pol yunsat ur at ed

C1- 10- al kenyl bh?»_a%%%?tsﬁ a hb‘s‘ﬁjﬂiﬁ_lﬁed AUt i t @fed, ~Optronartyy?
het er oat om contaiNtAY Cahkeeaitle rAdLERl radhal SRSt Hleniss @S € eaghoas
defined for RL7 and R19. Each 10 R16 is preferably each independently

sel ect ed fromwansypdrokyredroupn a Bargdighikyl radh cabpsapstOtoresl al &yl

radi cal , a_hal,ogenated. C.-4-al kyl radical or..a_-hal ogenated, .

-0-Cl_4-al Ryl }%% ?%%??t%%ch'%l -;qs-aﬁ,g}yé P é:ra&gl'y gacﬁugﬁaéﬁgﬁﬁgnt‘?ﬁ’/ an
C__4-al kyl radhgahberidutdd, hahegenat gd C%Qﬁyahwtu&aelegal c,EachiRddyio R19
is independently selected fromR OR  halogen, ON, N@&2, NR2, C(OR,~ C(OCR
OC(O R, CONR2, raq\HCER ROINHEORUDESHE EHLEE R T SUNRPP SEIItLORS, SPRIORR1Y

SIRR(OR), SO 0% F . P POR2,., POSH, PO(OR) 2, .20 _in which Ris an
hydrogen, a s%%??%g%%§9§$0§€%%ﬁ§%?i t ut ed> el ﬁﬁfg kyl TA4TCa: a substitut ed

or unsubstit ueest MBent or apel \msat usatded iGkJdlOF@t kahy | angadital gagh a

substituted or_unsubstituted, optionally _heteroatomcontaining Cs_13-aryl

radical, afd the 255 sEBGhiatidrts 6ACkhel iRpende™t tal slatiedl K&syl 2r adi cal
arelsel ected fﬂ}?ﬁ'}%?g%}ou%,m'aloéfﬂKgikyl radical, an -0-C;_s-alkyl

( : radical, a halogenated Cy4-alkyl radical or a
) halogenated -0-Cj;.;,-alkyl-radical. Each R'Y is wmore
preferably each independently an C;.,-alkyl radical or a

15 halogenated C;;-alkyl radical.

Each RY to ng 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-CO3;R, Si{R)sz, 8i{(OR):, 8SiR{OR)g,
SiR, (CR), 80OszR, SO;R, SOR, SR, PR;, POR,, PO:H, PO{CR).,
20 in which R 1s an hydrogen, a substituted or
unsubstituted C; 9-alkyl radical, a substituted or
unsubstituted, mono- or polyunsaturated Ci.jp-alkenyl
radical, or a substituted or unsubstituted, optionally
heteroatom-containing Cs.10-axyl radical, and the
25 substituents on the alkyl radical or the alkenyl
radical are selected from halogen, 0-Ci.10~alkyl,
phenyl, O-phenyl, OH, NH; and halogenated C;.10-alkyl,
and. the substituents on the aryl radical are selected
from halogen, Cijeo-alkyl, 0-Cyjo-alkyl, phenyl, ©O-
30 phenyl, OH, NH, and halogenated C;.io-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.



phenyl, O phenyl, OH NH2 and hal ogenated Cl-1o-alkyl, and the substituents
on the aryl radical are selected from halogen, Cl-,0-alkyl, C Cl-1o0-alkyl,
phenyl, 0 30 phenyl, OH NH2 and hal ogenated Cl-10-al kyl, where R 7 and R19
together with the carbon atons bonded thgr%o_ may be a constituesg sgpgm]ES-
to 7-menbered, optionally heteroatomcontarning ring. 16 _ 06 5EP 260 The
exanpl es of het @heatcormgdresai of ndheatiengs tame- adamgsinimy chidgsi wa-d r emnmgbe
foll owi ng structures: .t hiophenes, furans, pyrans, pyrroles and the |ike.

Ct her rings areWhFFEegF§évﬁo§§PHléhQSﬁQ4¥P&;QQEﬁ?¥%P%%%%%EnEH%?PPEWEFo R19

are each indepepdent! yhydnegen, at, k. hal 90ens. 1Gle. - Lcal g or
hal ogenat ed C1-4-al ky( Pgdica?sﬁwgi7 t§5R19 are %g%g'p?% é%%b#%gﬁidégaen
atons. Each R2 1skéwdependeribyesel ected froma hydrogen atom 10 a hydroxyl
group, a substituted or unsubstituted Cl-1o- alkyl radical (in particular an

unsubstituted o hal ogenat ed Cl.10-al kyl radical,),, an -OG1_1o0-al kyl
radi cal (where %ﬂe & kW nﬁ?%ﬁé%gﬁﬁgviterd &P Uhsubsti® ut B8P n

particul ar an upsabsthishedyor daihiogenatieghs O ClaiBzahky! radical}ya
substituted or unsubstituted, nono-- or polyunsaturateg C1_Io-a1ﬁeny|
radi cal, or a sudditalsecdrorhahcobsiiedt €d,.-eptkivdnatagichbser ®af otocdifai ni ng
Cs_lo-aryl radical. The suEsti%xenﬁs are each as defined for RL7 and R19.
Each 20 R20 is Pref&radl HFhaEpRhdefYFyoSE et 805 rom a hydrogen atom a
hydr oxyl group, a Cl_4-al kyl radical, an -O Cl-4- alkyl radical, a
hal ogenat ed Cl-#aahkyt® riadiig@e@nd@ndal czgﬁr@ét%-@&a_é-x?ayégéﬁds@@dn; Each
R20 is nore preferably independently a hydrogen atom a Cl 4-al kyl

10 a hydroxyl group, a substituted or unsubstituted Ci.i¢-

{;' alkyl rzradical (in particular an unsubstituted or
halogenated Ci-10-alkyl radical), an -0-Ci-19-alkyl
radical (where the alkyl radical may be substituted or
unsubstituted; in particular an unsubstituted or

15 halogenated -0-C;.ip-alkyl radical), a substituted or

unsubstituted, wmono- or polyunsaturated C;.ijp-alkenyl

radical, or a substituted or unsubstituted, optionally
heterocatom-containing Cs_10-axryl radical. The

substituents are each as defined for R and R'. Each

20 R*® is preferably independently selected from a hydrogen

atom, a hydroxyl group, a Ci,-alkyl radical, an -0-Ci.4-

Q:» ' alkyl radical, a halogenated C;.4-alkyl zradical or a
halogenated -0-C;.4-alkyl zradical. Each R*® is more

preferably independently a hydrogen atom, a Ci-s-alkyl

25 radical or a halcgenated C;.,-alkyl radical.

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

(R*®) . (CRYR*®CRY) 5i-.

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

30 a halogenated C,.4-alkyl radical.

Halogens refer to fluorine, chlorine, bromine and

icdine, preferably fluorine and chlorine. The radicals



"25 radical or a hal ogenated Cl1_4-al kyl radical. Each Ternrradlcal i's

i ndependently (R16) 2 (CRL7R BCR15) Si- or (R 6):Si-. The unsaturated radi cal
is preferably (R16) 2 (CRL7R18CR19) Si-. Ris preferably a hydrogen atom a
-Cl_4-al kyl radical or 30 a hal ogenated Cl4-al kyl radical. Halo%% 3 ﬁﬁéﬁr to
fluorine, chlorine, bromne and iodine, preferably quorlne an F 0

The radi cal s L{x001:SER200:n Suhshi sk dnd N, R HUO Bl

pol ysubstituted, preferably perhal ogenated. In a preferred enbodi ment, wis
0. In this capeefeheblyompeohadoasmatied general fornula (I111) have the 5
following form TermO [Si (R16) (CR1I9CR17R18) 0] Termwhere R 6 to R19,

Term and v are _each_as .defi bo e. |l lustratjve_ex | es of conpounds of
t he general %ornulgeeFFr ?ﬁ%ﬁ%ﬁ%ﬁn Idf%lboxiﬁbagﬁ 19, §a§e10m%

tetramethyl - d%ﬁ?dﬂd@ﬁ‘méﬂ|oﬂﬁée En%r%&3iﬁﬁfﬁﬂﬁghy|lll) have. the
1, 3-dithien- 2fy i si | oxane g t et ramet hoxy-1, 3- divi nyl di sil oxane,

1, 3- dlnetHQI-IOglﬁmvmﬁyﬁﬁﬂgiloxane- di ol ,

1,3,5 7-tetravinyl - , 5, 7 tetranethylcyclotetra- si | oxane and
1,3,5-trinethyl-1, 3, 5 tr| y & Pa tlcular preference is
given to 1,1, 3, 3- tetrane § gédrélﬁéﬁgrsﬁg gﬁg] &

tetravinyl - 1 3 5, 7- tetranethylcyclotetra5|onane and

1,3, 5-tri met hylheke3 258 tyd vyl Trehobridsil axaneadtt agoes Middubsayi ng t hat

t he pal | adi um conmpound can 20 be reacted with m xtures of the conpounds of
the general formula I, Il and Ill. In the reaction of the paIIadlum
conpound wi t h I3A&SEEAFNE ofe R &hpdRih dsCOFPOVRES geRér alt heor @EME3L 11 and

L, preferen%%rhﬁl%!veﬁl and III are divinyldisiloxane, 1,1,3,3-

(Q 10 tetramethyl-1,3-divinyldisiloxane, 1,1,3,3-tetramethyl-
1,3-dithien-2-yldisiloxane, 1,1,3,3-tetramethoxy-1,3-
divinyldisiloxane, 1,3-dimethyl-1,3-divinyldisiloxane-

diel, 1,3,5,7-tetravinyl-1,3,5,7-tetramethylcyclotetra-
siloxane and 1,3,5-trimethyl-1,3,5-trivinylcyclo-
15  trisiloxane. Particular preference is given to
1,1,3,3-tetramethyl-1,23-divinyldisiloxane, 1,3,5,7-
tetravinyl—l,3,5,7?tetramethylcyclotetrasiloxane and

1,3,5-trimethyl-1,3,5-trivinylcyclotrisiloxane.

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 cone 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 is 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,



to no further ligands in addition to the conpounds of 25 the general fornula
I, I'l and Ill during the reaction. Base The pall adi um conpound is reacted
with one or nore conpounds of the general fornmula I, Il or IIl in the 30
presence of a base. In the context of the invention, ob SEP 2005 E&? ;
"base" refers to inorganic and organic (pggferably inorganic) baggs H@@
organonetal |l i c bases. The bases should not deconpose in water. Surtable
bases are, forbexaﬁpleefsaststof Bnengérticacads. 6kgéeiencép5efsrngpn to
usi ng carbonat es acetates, for scor bat es,

dr b t
oxal ates and 8?%5?%%2 nq%%%énﬁﬂﬁibeIﬁgedoFﬁaPﬁ@eF gﬁé?? afftBni um

(NR44 where R Bab‘e@r Safr@l kbt geadb T@b‘semﬂﬁ' walded . eé%mla%l%OdegéQr
potassium) and al kaline earth 10 metal salts. Solvent The conponents are

react ed typrca@I?:rﬁcé's@*@m@ﬁe,'Tﬁelt§ohv%nBseaseedoEﬂp@dsicBrafeyence

restricted,. Exanples._of 1 ossrble sol vents are al coho
hydrocarboﬁ% %np I+ 8 mat c hydrB88ar 561 & smﬁgﬁégﬁ%e%ﬂﬁr?8P%5ﬁ% or

al i phatic hydrgeatfess, suchf@smpeatane, hexangaead, hepbanehteQpen-ghain or
cyclic ethers, am des and esters. However , preference is given to water,

Cl_6 20 alcohohzd(exgdeﬁl 4fﬁﬁ%®hﬁﬁy‘sb@hl&gaheﬂhanbhe eidramolof Db@panol and
butanol ) and C2_6 ether vent Xt ur es of l.vent s
li kewi se be us@d. ““rélduc N% ?ﬁe2g InN%r8£r td” 3&%@ﬁ|%ﬂ%§%$k§ @%ﬁ%%on or
achi eve very w@@taarﬁar@lecoe&seﬁﬁmorbrtbetéeaehm@n a8y QRkisanald Yedeth

10 metal salts.

not

-
Solvent
The components are reacted typically in a solvent. The
solvents are not particularly restricted. Examples of
15 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 cyclic ethers, amides and
esters. However, preference i1is given to water, Cig
20 alcohols (e.g. Ci.4 alcohols such as methanol, ethancl,
(R propanol and butancl) and Ci.¢ ethers as solvents.

‘Mixtures of these solvents may likewise be used.

Reducing agent

25 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

30 under the selected reaction conditions. For example,

formic acid and salts thereof, oxalic acid and salts



effected in the presence of a reducing agent. Suitable reducing agents are
t hose which, conpared to the palladium conpound used, have a | ower redox
potential 30 under the selected reaction conditions. For exanple, formc
-acid and salts thereof, oxalic acid and salts 19 b SEP Boas t her e@f,SEP 2008
hydr azi ne, glucose, ascorbic acid or formal dehyde can be used. Instead of

usi ng a separ attergeuci ngya@geninejt iglhtkew,se pesshilie to diseia el vent
whi ch has reduci ng properties. 5 Performance of the process In one possible
enbodi nent of XHEGIBEEELE a€eBr diengiges - t heSERREntGToriisihe Pal $eRRITAS L ompound

and the conpo f.dh %e}pcﬁral. or.mul & . | els j r r

di ssolved in g%giéllc\c}élr# :a the blagse l|rgsJ giuls}%)ee‘%]ld%eg ié\é%%ieélés)oﬁf?i ?%é/T%

react ants ar e scdactrad wiiidh dives anadlteing deopdisiend, the reactants are
introduced into a reactor and stirred. The reaction nay be effected at a
tenperature of -78C to +200C, preferably of -10C to 15 +100C and nore

pr ef er abl y5of 0OC to +50C. The pressure is generally 0.1 nbar to 100 bar,
preferably 0.2 to 2 bar. Particular preference is given to anbient pressure

0.2 bar. The mRAGIMhdddR# StIOPResg > Mnutes to 1 week, preferably 5
mnutes to 24 hours, 20 nore preferably 30 mnutes to 24 hours. As nentioned

above, it is not necessary to work with exclusion of air, which is
particul arly ddvameageossibbe ehbodingust rdfal tlseapecappbi eatticanliofy tihe

process according ,to the invention. _ 25 Based on 1 equival ent of palladiumin
t he form of t(rj’féle CH%%IEIWGO%SegBeIPF&l %ﬁ?f‘éﬁ’%‘?ﬂ‘g,aﬁ ef&fafiqr 1{]_@31

of the general formula I, II or III 1is preferably

(“? 10 dissolved in a solvent and the base is suspended in the
- solution. The reactants are reacted with one another.
To this end, the réactants are intrcduced into a

reactor and stirred. The reaction may be effected at a

temperature of -78°C to +200°C, preferably of -10°C to

15 +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

preésure +0.2 bar. The reaction time 1s commonly

5 minutes to 1 week, preferably 5 minutes to 24 hours,

20 more preferably 30 minutes to 24 hours. As mentioned

(- above, it 1s not necessary to work with exclusion of
| air, which is particularly advantagéous for the
industrial-scale application of the process according

te the invention.

25 Based on 1 equivalent of palladium in the form of the
compound used, 1 to 100 equivalents, preferably 3 to
100 egquivalents, more preferably 8 to 20 eguivalents,
of the compound of the general formula I, II or III are
used. The Dbase 1is wused in an amount of 1 to
30 100 equivalents preferably of 2 to 100 equivalents,
more preferably of 2.5 to 10 eguivalents, based on

1 equivalent of palladium. If present, the reducing



100 equivalents, nore preferably 8 to 20 equivalents, of the conpound of the
general formula I, Il or Ill are wused. The base is used in an anobunt of 1 to
30 100 equivalents preferably of 2 to 100 equivalents, nore preferably of
2.5 to 10 equivalents, based on 1 eqU|vaIent of palladium If poe skt 2008 he
reducing o(, SEP 2006 - 2 0 agent may bé%added in an amount of 1 to 100

equi val ent s ba@%ﬁhtomaiy espli st i9f apabhadhtmofl nstead cof dpiiRG1antseparate
reduci ng agent is |ikew se possible to use a solvent which has reducing

properties. b@ﬁﬁ@-é&éel EthgaéﬁﬁGnpfo@ﬂﬂ%@@¥mnmlE@ﬁ%@@@tO@s@BV@gtP-|s not

| arl ted, based 1
Gaui val ent Xfr%ém e e Rl o chpbnnae Rey PRETEE 2 B o e

the reaction. Hovmlefenu twmscmosasbhedb@m@r ignopne fs . 10nt eheencente,ate the
solutions before use. Useful purification steps are, for exanple, the
filtering-off tHE bylpreducPs, the dFrsivRied t3ge™bol ulsTVeHor e@mmplad  over

nol ec_ul ar si evg)%r %CMQ%%,)% ra?é@]?l éafl ng %tbovrer ctcla\I/]at ed C$ﬁ80'1n The

solution may b conce or exanpl e, by di s |IIat|on

pal | adi un(0) cempoendespr éparee Ay 1t henpredess: @ECerdia@idm. t he i nvention
are al so storage-stable and can be handl ed under air, generally at

t enper at ures U%Q'to 30C, in one cases up to 60C and hlgher They 20

typical |y have [&emitad 1 2HBAY) ofCTPOIRASy TRY gie t@sedodfnySwel gRiter

preferably of Q3;Q1%Jy weightylo.30% [ r y -01% b
wei ght to 20%)b§' WE|gﬁi and a ?otal %S|§§e%n%§%?%ﬁf 0 %Egégkrg%t/% 5% by

wei ght, prefer &bl y aotcemreatdan t28 bysabnghtns nobefore use. Useful
purification steps are, for example, the filtering-off
of by-products, the drying of the solution (for example
over molecular sieves or MgSO,) or the purification
over activated carbon. The solution may be

15 concentrated, for example, by distillaticn.

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, 1in some cases up to 60°C and higher. They
20 typically have & 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, thicethers, alkynes or
carbenes, each of which may also be generated in sgitu.

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



" 25 preferably not nore than 1% by wei ght. The pal |l adi un{0) conpounds may,

either alone or as a mxture, be used as a precursor for catal ysts for
organi c chem stry reactions, by mxing themwith a |igand, for exanple

- phosphi nes, phosphites, 30 phosphonites, amines, al kenes, thioetteSsl 2fkynes

or carbenes, each of which may al so be générated in situ. This nixture may

be used directkyuasidctatdhytlex Omaiyne oD SER200G 12! suresWrdddng ronpl ex

may be obtained in substance by customary processes fromthe mxturé. The
i nventive pal Fagtomed)y EopseRwss fayom giltcherixtlome or as a mixture, also be

used directly without using 5 additional |igands as a catal yst precursor in
organic chemgtry reactions._ The.exa es which follow are_intended to
further ill lrjngflreatle % %e(%%‘ﬁeve}ﬁ??‘ %@l%&gberc,mﬁ?élqdﬁve%?}(bneilghﬁ& Al &tricted

to these illuskratd ve enbedix@entsisbutbe 10séat Rerrdct 19ef iinedoby thargl ai ms.
EXAMPLES General mnethod for the synthesis of palladiun(0) conpounds One
equi val ent> of ageditdmnedt rbideiopak| adacetaagst 1Prdigsmaedinn arsemdnol . To
this solution r dded i val ents of sodi um hydrogencarbonate and 10
equi val ent s of:ﬁ%mgos%g’uﬁ&a%ft%l%ﬁes ‘general fornmula I. The solution was stirred
for 4 hours. The nethanol was distilled off and the residue stirred over a

desi ccant 20 ahe aekbwpled cahbeh Edelswl idsewenatknldLer edof ffughthert he
filtrate was concentrated by distil|lation. Depending on the distillation
condi tions, stapmetrate the invention. However, the invention is not

- restricted to these illustrative embodiments, but

10 rather is defined by the claims.
EXAMPLES

General method for the synthesis of palladium(0)

compounds

One equivalent o©of s=sodium tetrachloropalladate was

15 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

( ; 20 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 welght were obtained.

25 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

30 combustion.



‘pal | adi um sol uti ons havi ng palladiumcontents of 0.01 to 20% by wei ght were
obt ai ned. 25 According to this nmethod, reaction m xtures were prepared with
the di- to tetraenes specified in Table 1. The pall adi um and chgé)ri Ee
-content was determ ned by neans of |ICP-CQES after digestion or by \RDE KBI d
30 conbustion. 22 - o0& SEP 2006  Met hod ¥r the synthesis of

phosphi ne- di enetli{d) feenplthees Shetipediadi o eqglicsd e odidhe-mald)adi um
solution obtained fromthe reaction of 1,1,3,3-tetranmethyl-1,3- 5

di vi nyl di si | 08T @%ES%dni xed with one equival ent of a 5% by wei ght et hereal
tricycl ohexyl phosphi ne solution. The resulting precipitate is filtered off
and dried. T r Ct ]i:ﬁﬁ.i i f] y a f'H nd. ' .
spectroscopy ﬁqe?r&%}c]l% exyl g{tgjsip %%_gq 1,61?3,q%feoléjél_i1-c;':;dlfmﬁl %Oﬁ&lw
tetranet hyl - 1,ébtdi miay| dirsinl ataneeded D)n colipliex., 3 ,;3 -Fal ande M ENEl coNPOnent
yield Pd O content_ content [9% Ex. 181 7.9 0.11 Diallyl ether Ex. 2 69
3.3 0.5 155- KNGt sLloxsne gweg sdpiged) witly eng agReA¥aErnt4 o84 3.0 0.1

Di al |yl am ne 5% by weight ethereal tricyclochexylphosphine solution.
The resulting precipitate 1s filtered off and dried.
The product was identified by means of *H, 3P and *C
NMR spectroscopy as tricyclohexylphosphine-(1,1,3,3-

10 tetramethyl-1,3-divinyldisiloxane)-Pd(0) complex.

C Table 1
Diene component .
Yield Pd cl
content | content
[%]
[%] [%]
Ex. 1 81 7.9 0.11
Piallyl ether
Ex. 2 69 3.3 0.5
1,5-Hexadiene
C 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%9
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-




7 8.0 0.09 Diallylnmethylamne Ex. 6 91 18.6 0.02
Tetranethyl -1, 3-divinyl disiloxane Ex. 7 94 2.3 0.
Tetravi nyl -

1 10.0 0.02
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X is an integer from2 to 4, and 20 each Rl to R' is independently sel ected
fromR OR halogen, CN, N2, NR2, C(OR C(OOR OC(OR CONR2, NHCC2R,
NHCOR, CH=CH- CO2R, Si(R)3, Si(OR)3, SIR(OR2, SIR(OR, SABR, SC2R, SOR, SR
PR2, POR2, POSH, POQ(OR)2, in which Ris ghydrogen atom a 25 bSER fpaged or
unsubstituted Cl1_10-al kyl radical, a sub 9tuted or unsubstitut ed, nono- or
pol yunsat urat eq._ C1-_10Q- yl.radical, or a substituted or unsubstituted,
optionally he?qeeﬁoapt]%m%céﬁ{%%arﬁln%n C5-10-aryl radical, and the 30 substituents
on the al kyl radhiicaireorAG e G kel 25 - ob SEP 2006 radi cal are selected
from hal ogen, . al kyl hegyl, O-phenyl, OH NH2 and hal ogenated
Cl-1o- alkyl, guglt é.f's'utl%/t?%lud;nts on the aryl radical are selected from

hal ogen, Cl1_13-al kyl, C-Cl1-10 5 al kyl, phenyl, O phenyl, OH NH2 and

hal ogenat eds Cl_13-al kyl, where R2 and R gng{or R and R6 together with the
carbon atons bonded thereto may be a constituent of a 5- to 7-nenbered,
optionally heteroatomcontaining ring. 10 2. Process according to Claiml1l,
wherein x is 3.4 3. RByQeesssa di e{d h t : di | 418,
wherein R1 to I%G ar?each_ hy%erﬁ%ﬁﬁé 4.%r P?%clé%?lg{cnggﬁdi %q%g%nﬁsof t he
precedi ng cl ai ms, WFSTETLSIIY xFeRstaCHr sifp Bf BaHe Fdbiruul gompeundHMIXITH?-
and -X- is sel ected Jfe0mr Omore ScompoShB2- of Nhe a%énekaBrmﬂmg Ris
hydrogen, a Cl 4 -al kyl radi cal oj{: a hal ogenated Tl-4-al kyl. 5. Process

accordi ng t® d ai m £PEWRIEH I
R! (Ax R*
(T_‘f_';:f >:( §:< )
R? R® R® R°

in which:

each A is independently a CR’R®-radical where one
15 '~ 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 1s an integer from 2 to 4, and
20 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}s:, Si(OR)j,
SiR(OR)s, S8SiR,(OR), SO3zR, SO;R, SOR, SR, PR,;, PORg,
PO3;H, PO(OR)2, in which R is a hydrogen atom, a
25 substituted or unsubstituted Ci.;o-alkyl radical, a
substituted or unsubstituted, mono- . or
polyunsaturated Ci-1p-alkenyl radical, or a
substituted = or unsubstituted, optionally
heteroatom-containing Cs.ip-aryl radical, and the

30 substituents on the alkyl radical or the alkenyl



~of the general formula | is selected from 20 1,5-hexadi ene, 1, 6-heptadiene
and 1, 7-octadiene. C 6. Process according to Caim1, wherein the corrpound
of the general formula | is selected fromdiallyl ether, diallyla EEE‘P

-dial |yl methyl am ne, diallylethyl ani ne, gcetyl di al |yl ani ne, di al98/Ptr2gs
sul phide, diallylsilane, diallyldinet hyT stt ane di furfuryl ether,

di furfuryl am ne, bis{ditophene2- sglaetbyl ) arbme nadiddend, urg@l_c§%p§1 and 1, 3-
di vi nyl benzene. 7. Process for preparing a Palladi um{0) conpound, 0
conprising reacti orPlgn®El pald-adieicomPSundNik t tareb SER c2B0&®teB Gpnecor nore
conpounds of the ge I IT| e presence of a_base: ir

(RL2) ( CRL3CRL4RL5) c531r1f]£’?j('||%‘wJ Lhi Gt Sbtlrn{ i PR ddes  FEo 3’-’%‘% R each
R13 to R15 is indeperdensdVesebect edofr oRERogeBR h@llggﬁmk .NR2,
C(0O)R C(OOR OC(OR  CONR2, NHCO2R, NHCOR, CH=CH CO2R, g (R)3 S|(O?)3
SiR(OR) 2, SiR2(OR), alé@zsh SO2RY 1S0F0 - SRenPRY, QiamzNHzloapdsHuah@@@Qedu n

whi ch R i s hydroge tltut ed or nsubstl ut ed Isky radpLeal , a
substituted or unsu Ht I@ m)no- or 1%‘Bpol yunsa urﬁpgg F‘Egny
radical, or a SUU%@@@&K&EOW1ﬂHSQM§idaﬂﬁﬁh @@@m@nﬁbhﬂea5thereto may

het er oat om cont ai ni ng C5_10-aryl radical, and the substituents on the alkyl
radical or the al kéifyla FR@FehfuaPe &l acbed tor Imieaiagyas, Graiarakl %y

heteroatom-containing ring.
10 2. Process according to Claim 1, wherein x is 3.

6@7 3. Process according to either of the preceding

claims, wherein R' to R® are each hydrogen atoms.

4. Process according to any of the preceding claims,
wherein -(A)x- 1s a group of the formula

15 ‘ -CHy;-X-CH;- and -X- is selected from -0-, -85-,
-8iR,-, -NR- and -NC(O)R, and R is hydrogen, a Ci.4

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

5. Process according to Claim 1, wherein the compound
of the general formula I i1s 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, diallvyl

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



phenyl, O phenyl, OH, NH2 and hal ogenated Cl1.1lo- al kyl, and the substituents
on the aryl radical 20 are selected from hal ogen, Cl-10-al kyl, C Cil-1lo-

al kyl, phenyl, O phenyl, OH NH2 and hal ogenated Cl1-1o-al kyl, whegg Sﬁi%m@nd
‘R14 together with the carbon atons bondeggt hereto may be a constituent f a

5- to 7-nenbered, optionally heteroatom containing ring, and each R-2 is

i ndependent |y sel ectrd bromvlpgdrogenunds Rydriey|gaion), Boshbsai tuted or
unsubstituted Cl _10-alkyl radical, an -O-d _|o-al kyl radical (where the

al kyl radical may beRQuBEEFEUFBJIC6r 2SEPS2006 27 unsubstituted), a
substituted or unsubstituted, nono- or polyunsaturated Cl.10-al kenyl radi cal
or a substituted or unsubstituted, optionally heteroatom containing

Cs | 0-aryl radical, where the 5 substituents are as defined for RL7 and R's

8. Process acMn nis an integer from3 to 6 and
each R12 is indepg: 1 414;al Kyl radical or a hdlpgenated Cl_4-al kyl
radi cal. 10 9. E%'Zlggwf%r e r?ﬂg a Pal | adi um(0) conpound, conprising

reaction of a palladiumconpound with one or nore conpounds of the general
formula Il in the presence of a base: TermO{ [Si(Rl6)
(CR19CR17R18)0]"[Si (R20)20] }-Term (I111) 15 in which v and w are each

i ndependently O or am wihieger of from1l to 1000 and v+twis fromO to 1000,
each R16 is independently selected from hydrogen, a

5 n is an integer from 3 to 20,

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);, Si(OR)j,

SiR(OR),, SiR,(OR), SO3R, SO,R, SOR, SR, PR,, POR,,

10 POsH, PO (OR) 5, in which R i1s hydrogen, a
substituted or unsubstituted C;_jp-alkyl radical, a

substituted or unsubstituted, mono- or

polyunsaturated Ci10-alkenyl radical, or a

substituted or unsubstituted, optionally

15 heteroatom-containing Cs.;g-aryl zradical, and the
substituents on the alkyl radical or the alkenyl

radical ére selected from halogen, 0-Ci-1p-alkyl,

(~ phenyl, O-phenyl, OH, NH,; and halogenated Ci.i1p-
alkyl, and the substituents on the aryl radical

20 are selected from halogen, Ciip-alkyl, 0-Ci_1p-

alkyl, phenyl, O-phenyl, OH, NH; and halogenated

Ci1p-alkyl, where R™ and R together with the

carbon atoms bonded thereto may be a constituent

of a 5- to 7-membered, optionally hetercatom-

25 containing ring, and

each R' is independently selected from hydrogen, a
hydroxyl group, a substituted or unsubstituted
Ci_10-alkyl radical, an -0-Cj.ip-alkyl radical (where
the alkyl radical may be substituted or



‘hydroxyl group, a substituted or unsubstituted 20 Cl1_,0-alkyl radical, an
-O Cl-10-al kyl radical (where the al kyl radical may be substituted or
unsubstituted), a substituted or unsubstituted, nono- or pol yunsaturated
Cl-10-al kenyl radical or a substituted or unsubstituted, optionakl3P2B06
"het eroatom containing Cs-lo-aryl radical ,-where the substituents are as
defined for R 17 and R19, each R17 to R19 is independently selected fromR,
OR, hal ogen, CN, NOZSWRELItQIER, . CEO GRLsOICMRD CONR2NSNEHEEARUMIECOR,

CH=CH C2R, Si (R 3 i (OR).3, SIR(OR) 2 i R2(OR),. SO3R, _SQ2R, . SOR, SR, PR2,
POR2, 06 SEP 2006 “?go P&%,P%@S ?u%%t%ﬁi g’lk‘ Ei)”?sk%nlﬁ dFBgehvat 6f %
substituted or unsuhsidttithedDl. 10cal kyl yadiedd it edubsti blr_l,ttq@ngrl 1y
unsubstituted, nmono- or pol yunsaturated 01. 10-al kenyl radical, or a5
substituted or unsiigsERORtEm - aspttiagiEiny Chet-erydt omadbrzhi nivhgres the- aryl
radi cal , d the i.tue on _the al kyl radical er_the_al kenyl radical
are sel ec'?%d from h%a%%gélntﬁe%t%lff&-ﬁiy#eelnp%%gfyr, - pﬁ%ayﬁ, '"OH, NH2 and

hal ogenated Cl1. 10 10 al kyl, and the substituents on the aryl radical are _
sel ect ed fromghal ogemceSl 1@cabkylingO €b_loiaghkyl , wheryin @ phgnylan OH NH2
and hal ogenated Cl_10-alkyl, where R17 and R19 tqgether with the_ carbon
atons bonded t her et & tREEHE @ ondtq tustd 1979t R 5ist éndepeppensdy a

optionally het eroarcozrf‘r_acfL 1ai nihgs Lting, O??ﬂ}t EﬁQ%irg%%lg%gg(?nd%nt I )éﬁ&llect ed

from hydrogen, a hydroxyl group, a subs i tutéd

, radical.

10 9. Process for preparing a Palladium{0) compoung,
éﬁ comprising reaction of a palladium compound with

one or more compounds of the general formula IIT

in the presence of a base:
Term-O-{ [Si (R*®) (CR™CR''R'®) 0], [Si (R??) ,0],}-Term (III)
15 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'® ig independently selected from hydrogen, a
hydroxyl group, a substituted or unsubstituted
20 Ci-19-alkyl radical, an -0-Ci.19-alkyl radical (where
the alkyl radical may be gubstituted or
unsubstituted), a substituted or unsubstituted,
mono- or polyunsaturated Ci.ig-alkenyl radical or a
substituted or unsubstituted, optionally
25 hetercatom-containing Cs_ijp-aryl radical, where the

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

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, 8i{(OR)s,
30 SiR(OR),, SiR,(OR}, SO3R, SO;R, SOR, S8R, PR;, DPOR,,



‘Cl-10-al kyl radical, an -O Cl-l1o-al kyl radical (where 20 the al kyl radical
may be substituted or wunsubstituted), a substituted or unsubstituted, nono-
or polyunsaturated Cl_10-al kenyl radical, or a substituted or uasﬂ[lpsltﬂﬂﬁt ut ed,
coptionally heteroatom containing C5_10- %él radi cal, where the 25
substituents are as defined for RL7 and and each Termis i ndependent |y
(R16) 2 (CR17R18CR1BY:i5 - POr(OR()R16)13Si whidh. RPr heess hgdpodeng dtwmon] aem 9,
wherein the conpound , of the general faormula (I] I()éEhas t he general 30
formula: Term O [SFUp Pz‘ié)"%@%l@@?lufﬁl LU 200% ! -T2dicyherd R16 to
R19, Termand v are fine n roce cordi to any
of Clainms 7 to 10, S%ﬁ?é?ﬁtgﬁe co%ﬁ:)clound ﬁdqﬂ%lg%#ercgl fo?rﬁrr% a ll 0?9 5111
is selected from di pohyhdeskhorard, 1CL,:3r 31keny1 radical, or a
tetrarrethyl 1,3-divinyldisiloxane, 1,1,3,3 él%Dra- ,
met hyl - 1, 3-5di 1 hi en- 2UGFBAERFGRane. OF 1) 3, 3hseRsgituted, optionally

met hoxy- 1, 3- di vi nylHé@ékeéee%hcénﬁa%%bhy& 1, 3 Vi sdigi | Oé%@edtele
1,3,5 7-tetravinyl-1,3,5,7 10 tetranet hyl cycﬁotetra5|loxane and
1,3,5-trimethyl- 1, Susstntuenybcym othesallwé,neradmal Poocedse agtbedihg to

any of Clains 7 to wherein the_conpaound of th eneral_ formula Il or 111
is selected from1, Eaglgaﬁet‘—’f%‘?retsﬁ)}fecfe% 5% i & | Oxaal” a?kyi

1,3,5,7-tetravinyl {;hgﬂ?l? tet pramyhyl otel ot r ashd oxgnehde B, ot L met hyl -
1, 3, 5- tr|V|nyIcycIo risil oxane.
alkyl, and the substituents on the aryl radical

are selected from halogen, Ciig-alkyl, 0-Ci.ie-

£,
H *

alkyl, phenyl, O-phenyl, OH, NH; and halogenated
Ci-10-alkyl, where RY and R' together with the
carbon atoms bonded thereto may be a constituent
15 of a 5- to 7-membered, optiocnally hetercatom-

containing ring,

each R*° is independently selected from hydrogen, a

hydroxyl group, a substituted or unsubstituted

Ci-10-alkyl radical, an -0-Ci.j0-alkyl radical (where

20 the alkyl radical may  be substituted or
unsubstituted), a substituted or unsubstituted,

mono- or polyunsaturated Cj.;p-alkenyl radical, or

- a substituted or unsubstituted, optionally
hetercatom-containing Cs.ip-aryl radical, where the

25 substituents are as defined for RY and R, and

each Term is independently (R'®),(CRYR'®*CR*®)Si- or
(R')58i-.

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

30 formula:

Term-0- [S1 (R*®) (CR™CR''R*®) 0] ,~Term



'13. Process according to any of the preceding claims, wherein the palladi um
conpound is selected from 20 PdX2, PdX4, MPdX4, MPdX6,

[ PA(NH3) 9] X2, where Mis a hydrogen atom an alkali nmetal or NR'4+ (R*
) and X is a hal ogen,gr NO3-. 14. Process ateokdilil t o

‘hydr ogen,

Claim13, wherein Xis 25 chlorine. 15. Process according to any of the

Cl1- 9- al ky

precedi ng cl ai s,
sol vent or sol vent

sol vent
m xt ur es

30 is sele
thereof. o

precedi ng cl ai s,

purificatidn step,

al so conprising a tepeenttaylon,stapviAdldReaaessnaceordi ngato-apyraf the
precedi ng clains, wherein the reaction of the

( NH3) 2PdX2 and

wherei R't Heo rREct Tenmi eraf fected ¢ach has pdesénee iof a

i xture. 16. Process according to C aim 15, wherein the

d™f Fom wat er, Cl-6-al cohols and C2_6- ethers and

b SEP 2006 w 30 17. Process according to any of the

pherekh thecbasenss @l ecdgd fapmal kaht wetab salts,
al kaline earth nmetal salts and amonium salts (anmoniumas Ply, where k
O Cl-4-al kyl) of
Process ac%ording t

chebeaat 65e Mamwyent ap bohategemed ey dioxingdes, 11t 8r

P18 o betcRERor g ANy 6 S BT Bedtng” ot i s,

nore conpounds of tWeth¥hetaP-fofmira-2-vidisdilopans s cartied3otEtFa-t he
presence of one or |,gands . hanthe conmpound. qf _t enera

formula 1 11 or IIIHBE%@%& by g dgbgﬁ&&ﬁl%qlogane, 2@3 ggmegﬁxg T 5
further conprising theineadtksohoxahetielpal i asli spvecospogndnwith, ene, or nore
| i gands o%ﬁfr t han

12.
15

13.
20

14.
25

15.

le6.
30

océSs according to any ‘of t prece

t he congound of the general fornmula 1, 11 or II1,
tetramethylcyclotetrasiloxane and 1,3,5-trimethyl-

1,3,5-trivinylcyclotrisiloxane.

Process according to any of Claims 7 to 10,
wherein the compound of the general formula II or
III is selected from 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-trivinylecyclotrisiloxane.

Process according to any of the preceding claims,
wherein the palladium compound is selected from
PdX;, pd¥,, M,PdX,, M,PdX, (NH;) ,PdX, and
[Pd (NH;3)4]1X,, where M is a hydrogen atom, an alkali
metal or NR';* (R" = hydrogen, Ci,-alkyl) and X is

a halogen or NO; .

Process according to Claim 13, wherein X 1is

chlorine.

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

of a solvent or solvent mixture.

Process according to Claim 15, wherein the solvent

"is selected from water, Cyg-alcchols and Cp¢~

ethers and mixtures thereof.

g clains,

H

pal | adi um conmpound with one or



22. Pall adium (0) conpound obtainable by a process according to Claiml1,
wherein the conpound of the general fornmula t is hexedi ene or octadl ene, 23.
Pal | adi um (0) conpound obtai nable by a process according to O aigyg $FP pdger ei n
t he compound of the general formula IIl Il is 1, 3,. 5, 7-fetravinyl-1, 3, b,
7. tetramethyl cyclotetrasiioxaner 30 -

17. Process according to any of the preceding claims,
wherein the base ig selected from alkall metal
salts, alkaline earth metal salts and ammonium
salts {ammonium as NR,” where R = H oY Cy.4-alkyl)

of carbonates, hydrogencarbonates and hydroxides.

18. Progess according to any of the preceding claims, also comprising a purification
step.

19. Process according to any of the preceding claims, also comprising a
conceniralion step.

20. Process according to any of the preceding claims, wherein the reaction of the
valladium compound with one or more compounds of the general formula |, It or
iil is carried out in the presence of one or more ligands other than the compound
of the general formula I, Il or Il

21. Procass according 1o any of the preceding claims, further comprising the reaction
of the palladium compound with one or mare ligands other than the compound of
the general formula 1, i or I,

22. Palladium {0) compound obtainable by a process according to Claim 1, wherein
the compound of the general formuia { is hexadiene or octadiene.

23, Palladium (0) compound obtainable by a process according to Claim 97, wherein
the compound of the general formula # }| is 1, 3, 5, 7-telravinyl-1, 3, §, 7-
{etramethylcyclotetrasiioxane.



