Um core AG & Co. KG Qur Ref.: G 5010 DE Process for preparing palladiunO
conpounds 5 The present invention relates to a process for preparing

pal | adi um(0) conpounds. In the formof its conpounds, palladiumfinds use as
a catalyst in nunerous industrial processes. Mre than 80% of the
industrially produced chemcals 10 are prepared by catal ytic processes.

Cat al ytic processes are generally nore econom cally viable and

envi ronnment alUmi dfarec i@ \& tdean K&or r espondi ng stoi chiometric organic
reactions. For the attai nnment of hi gh yields and selectivities in
honbgeneous &8 alﬁ/tf C ?B%r%c a w de range of ligand systens has to be
used, which i1 N ‘requires precursor met al conpounds _having a w de range
of uses. This nakes clear the need for constant inprovenent in the catalyst
systens and their preparation processes. 20 For these applications, one
possibility is in parti cuI ar pal | adi um conpounds whi ch contain pal | adi um
in the 0 oxidation_state. general ,, palladium0) .conpounds are stabilized

by conpounds whi chPc‘f&ﬁeﬁrsoﬁ"‘éfePr&PPFé‘é‘gePé‘&g'Féﬁuﬁ‘éP? £EPPeYBAdi nati on. This
free 25 electron pair may be provided, for exanple, by an unsaturated

hydrocarbgn amdy heteLoat onpyauehoas Rhesphorug,or ;ni tqgen,s Staply
storabl e conpounds are commercially obtainable principally only in solid

form Howevemrrersmpaends Msidshralle iapnitioguidsd .-f orm are desired - 2 in
catalysis. This greatly eases their usability. Oten, solid conpounds are

di ssol ved '”1§15§%¥6P6r$°5f its compounds, palladium finds use as a

catalyst in numerous industrial processes.

More than 80% of the industrially produced chemicals
10 are prepared by catalytic processes. Catalytic
processes are generally more economically viable and
environmentally friendly than corresponding
stoichiometric organic reactions. For the attainment of
high vyields and selectivitiéé in'homogeneous catalytic
15 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
for constant improvement in the catalyst systems and

their preparation processes.

20 For these applications, one possibility is in
particular palladium compounds which contain palladium
in the 0 oxidation state. In general, palladium(Q)
compounds are stabilized by compounds which can provide
a free electron pair for coordination. This free

25 electron palir may be provided, for example, by an
unsaturated hydrocarbon or Dby heteroatoms such as
phosphorus c¢r nitrogen. Stably storable compounds are

commercially obtainable principally conly in solid form.

However, compounds which are in liquid form are desired



this purpose, but solutions of solid Pd(0) conpounds are usually unstable
and have to be used imediately. 5 I n honbgeneous catal ysis applications,
the precursors wused are preferably conmpounds which can be mxed in a
sinple manner with ligands, for exanple different phosphines, so as to be
able to prepare a wide range of catalystis systems. This is realized, for

exanpl e, in 1Q, the case of the, £d( 0} compounds, stabilized witp;;upsaturated
hydr ocarbon |igands. Numerous Pd(0)” conplexes wth unsaturated conmpounds in
the |igands $phers asel kthownmpndndee adesctibed, védr inexanpbleyenin Wkki nson,
Abel " Conprehensive 15 Organonetallic.Chem stry”, . Vol p. 243ff

N Compl oxen <GP Bl FAERGRE Oy ot P} EbRBa s phbHI b by “GEAEOREt ed
hydr ocar bons army: e 1div fierantdlat eth@accarding Heo dshel lingards denta  conpl exes
stabilized by nonodentate and by nmultidentate 20 (chel ating) |igands. An
exanple of a Pd(0) conplex stabilized by nonodentate hydrocarbon ligands is
Pd( et hyl ene) 3,2 WAPEAYBREBHP oSEE &ty FidoniPRibER BE RS, arfd® URBRFUEFPLSSt abl er

Pd(0) conpounds. are obpakred Ry Chelflhns F@i 25 exapml ?nib{e%ﬁnffgit g

unsat urat ed hydrocarbon |1 gands such as dienes. Dienes are cl assi
accordi ng to gilmplesepmratdon with hel tgwnadl eneféunceékamglent didlfdxdinene

| i gands, 1, 5-diene .ligands, 1,6-di.ene |Jjgands 1, 7-diene,ligands, etc. 30
Bl G0 de 1E

1, 4- Di ene- st SHed il 1 EHi () 45 ndd A2 19and?¥5r *Exanpl e,

iR t he fﬁrm Qfath?}@sﬂaoh@wteﬂmél- e adken-3rigned,dbapr @ergascri phi on of
the synthesis -
y 10 the c¢case o0f the Pd{0) cempounds stabilized with

unsaturated hydrocarbon ligands.

Numerous Pd{0) complexes with unsaturated compounds in
the ligands 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 accerding te the ligands into
complexes stabilized by monodentate and by multidentate
20 (chelating) 1ligands. An example of a Pd{0) complex
stabilized by mcncdentate hydrocarbon ligands is
Pd(ethylene)s;, which decompoées at room temperature and

under air.

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



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 5 solvents
of these conmpounds deconpose within hours (STREM catal ogue: "Chem cals for
research", Catalogue No. 19, 2001-2003)3.-The use of this conplex type as a

precursor in; h%ﬂgg n cat a is5.1s,descri.bed, f e, 4 0

US- B- 6, 316, 380. I %P%%Bﬁ'%%%{ét’g%d%g) %ﬁs'ut%glt icitnl?trg% @ sul ’ph%%?{iyl gr oups
i s used as héRpgéheoys coltcal yist idalzG-<C cloupl ittg: Hykrioven examphieied Pd(0)
stabilized by 1,5-diene ligand is Pd(COD)2.. This is nt hesi zed i n DE- A-25
55 374 from %‘@ PE( CEDFET2 9 t ﬁ@lﬁ?béseen(?é)eﬁlpﬁa&egan% al sr‘?il‘gjcoi'r‘i)ound,

for exanpl e Liu2cEPhkiGCIT = 0%cl00etialragne), ssIadiiwnnapiy habigen ok

or ganoal um ni um conpounds, in solvents having no active protons. The above
patent appl P€atesssal 86 dE5EFEbeSONAGUBHAL h@SFempPsPd(\CRHAY B Zoed¥dm

Pd(0OD) 2. P( G, | 5. A s able,selidani ohy decamposes weihip hours under

at nospheri c condit’i ons. S property makes this conmpound i ially
utilizable onby ti@,az2lbiom-téd3extent. J. Krause, G Cestaric, K -J. Haack, K
Seevogel, W 25 Storm K R Porschke (J. Am Chem Soc. 1999, 121,
9807-9823 an% Chem_ Co n. 1998, 12, 129¥ describe the synthesis of

mol ecul arly d&fi nélﬁeheg%- t85i SRR HYRA  étherd dngfcursor  in

t et ranet hyl dinvhBykdieshlsoxagea1pak kadi 4 DscWyeh ans%rexagﬂﬂn§§e9f £4(0)
stabilized by 30 1, 6-diene ligands. The synthesis follows substantially the
route destri B&dBFér 3RE(CO0) 2. IxyERM Tk 9 verddsidba)z substituted

by sulphoalkyl groups is used as homogeneocus catalyst

in C-C coupling.

A known example of Pd{0) stabilized by 1,5-diene ligand
is Pd{COD}),. This is synthesized in DE-A-25 55 374 from
15 Pd {COD)YC1; in the presence of an organometallic
compound, for example Lip(COT) (CCOT = cyclooctatraene),
sodium naphthalide or organocaluminium compounds, in
solvents having no active protons. The above patent
applicaticon alsco describes the synthesis of Pd{CyHs};
20 from Pd{COD),. Pd{COD): 1is an unstable solid which
decomposes within hours under atmospheric conditions.
This property makes this compeund industrially

utilizable only to a limited extent.

J. Krause, G. Cestaric, K.-J. Haack, K. Seevogel, W.
25 Storm, K.R. P&rschke (J. Am. Chem. Soc. 1899, 121,
9807-9823 and Chem. Commun. 19928, 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
30 1l,6-diene ligands. The synthesis fcllows substantially
the route described for Pd{C0OD}),. Oxygen-free solvents
have to be used for the synthesis and the materials

have decompesition temperatures close to room



have to be used for the synthesis and the materials have deconposition
tenperatures close to room- 4 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 the industrially
used Heck reaction and the Suzuki C-C-cbupling reaction, and are descri bed
by MG Andrggmpgra f, M CGeller in Chem Comm, 2000, 245 and in

DE- A-100 62 7. In the prior art, 1,4-diene-stabilized Pd(0) compounds 10
are used industrially. These exhibit sufficient stability, but solutions of
t hese conpourds apeprnotatspor age- staiesnel s andaly6idiené, 8tabéhezed Pd(0)
conpounds ar iSstinctly .l ess ble than the 1. 4-djene-stabilized Pd(0)
conmpounds. | ﬁp aIOI% &%eoﬁc’ Sst a% i ze&aﬁ%(e&)e CO%T%%%JI’]%?Si t%asvet yp?%%ﬁll y
necessary tadaerdk furder Thetd gaspamddyi ehhdbied nsefnvenitsihavidy 1RO active
protons in order to_isolate nolecul arl defined Pd2(di ene)3 or Pd(diene)?2
conpounds® | rieaddid4or: i dilghl YSe@nseE véeépééﬁﬁlPpﬁidﬁﬁtd%ﬁﬁﬁﬁhsczﬁ whi ch

pose potenti al, hgalih fdsks @l e dpedidd dhe.r Y0 hesi s, c Which. opkeg
industrial-scalé utilization 'costly and inconvenient. For this reason,

t hese conpoudapicl adlsesBravernoinbeeremsed -amdust 40810,y 8d5a ahdrgénscale to

date. 25 It is therefaore obj ect of the present invention to provide a
novel inexpe%%%%%%ﬁ%oggéEﬁﬁbr preparing palladium(0) conmpounds. Sol utions

of these conmpounds should be substantially stable thermally and toward
In the prior art, 1,4-diene-stabilized Pd{(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 Pd(0)
compounds are distinctly less stable than the
1,4-diene-stabilized Pd(0) compcounds. In all diene-

15 stabilized Pd(0) compounds, it is typically necessary
to work under inert gas and with dried solvents having
no active protons 1in order to isclate molecularly
defined Pds (diene)s cr Pd(diene), compounds. In
addition, highly sensitive organolithium compounds

20 which pose potential health risks are used in the
synthesis, which makes iIndustrial-scale utilization
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. Soluticns of these compounds
should be substantially stable thermally and toward
atmospheric conditions. This enables access to

30 economically viable, versatile, novel precurscrs for
applications 1in homogenecus catalysis, heterogeneous

catalysis and complex chemistry.



at nospheric conditions. This enables access to 30 econom cally viable,
versatile, novel precursors for applications in honbgeneous catalysis,
het er ogeneous catal ysis and conplex chem stry. - 5 1In particular, the
invention relates to a process for preparing a Palladi un{0) conpound,
conprising reaction of a palladium conpound with one or nore conpounds of

th | f t 3:R6 Re 5
nowbion (1) bath & T4 NueneRaen Ty 8GR T caf ahat e B of ‘tho. A

radi cal s may m@p@wg@w asabmhad;ummONRQ:omp@umdor @mp:Si REOR1tegeoiupn or
V\/neretheAr%g Era constituent of a 5- to 20-nenbered ring
system 10 x 9 aanp?ﬁ éé}mf FORPP NS A1 HhdPRAcATRIYS FPOTRO ViR pehident | y
sel ected frommR (QRerhalegen1 ONI NG, N p EQRe 00RO R CONR2,
NHCOZ2R, NHCOR, CH=CH CO2R, Si (R)3, Si(OR) 3, S| R(OR) 2, SiR2(OR), SO3R, SC2R,
SOR, SR, PR2, POR2, PQBH, PQ(OR)2, 15 in which Ris a hydrogen atom a
substituted or R1unsubsti {A)ed Cl_l(R"aI kyl radical, a substituted or
unsubsti t ut ed, nsaturated Cl_10-al kenyl radical, or a
substituted or ional |y ~het@)oat om containing C5_10-aryl
radi cal, and the/20 substitugnts on the alkyl radical or the alkenyl

radi cal are seleécted frBm Hal ogen, K- C1 | 0-al kyl, phenyl, 0-phenyl, OH NH2
and hal oggnat ed %1 Io_ alkyl, and the substituents on the aryl radi cal are
sel ect ed in whichs

each A is independently a CR'R® radical where one of the
A radicals may be oxygen, sulphur, an NR’ group or an
Sir*RM group, or where +the A radicals may be a

constituent of a 5- to 20-membered ring system,

10 ®x is an integer from 2 to 4, and

each R' to RY is independently selected from R, OR,

halogen, CN, NO;, NRz, C(O)R, C{O)OR, OC(0O)R, CONRj,
NHCCpR, NHCOR, CH=CH-COzR, Si(R)3, 8i(OR}3, SiR{OR):
SiER;{(OR}), SOs3R, S0O;R, BOR, SR, PRg,.PORz, POsH, PO(OR),
15 in which R is a hydreogen atom, a substituted or
unsubstituted Ci-1p—alkyl zradical, a substituted or
unsubstituted, mono- or polyunsaturated Ci.jp~alkenyl
radical, or a substituted or unsubstituted, opticnally
hetercatom-containing Cg_1g—aryl radical, and the
20 substituents on the alkyl radical or the alkenyl
radical are selected from halogen, 0-Cqi-10—alkyl,
phenyl, O-phenyl, OH, NH, and halcgenated Cj_1p—alkyl,
and the substituents on the aryl radical are selected
from halogen, Ciogp—alkyl, ©0-Ci_ijp-alkyl, = phenyl, O0O-
25 phenyl, OH, NH; and halogenated Ci_jp—alkyl, where R? and
R® and/or R’ and R® together with the carbon atoms
bonded thereto may be a constituent of & 5- to

7-membered, optionally hetercatom-containing ring.



from hal ogen, Cl1_10-al kyl, O Cl_10-al kyl, phenyl, 0 25 phenyl, OH NH2 and
hal ogenated C1_| o-al kyl , Wnere R2 and R3 and/or R5 and R6 together with the
carbon atons bonded t hereto may be a constituent of a 5- to 7-nenbered,
optionally heteroatomcontaining ring. - 6 1In a further enbodinent, the
invention relates to a process for pregaring a Palladi un{0) conpound,

conpri sing r?ﬁCté O%uqfth%rpa%ﬁﬁgﬁﬁ%ﬁgnp%d %%EnQESnorrel@Jees cempoynds of
the general formula S presence of a

- [ Si (R12) ( CRR3CRE4RLS)IHr | rpmmnm i 2 an Pyt legérunt fOm 3 ¢on@yn@dach R3 to

R15 is |ndependentl sel egt d fro al ogen, ON NR2 OR
GO O, O O R G Ry IR | G IR R S (o,
SIR(OR) 2, Si R3EeR) coﬁ@%ﬁnd@OZI&f S@Re S@enl%'%%,l P@R2:mA3H 1 PA(GR) 2;hé n whi ch
Ris hydrogen a substituted or unsubstituted Cl1_10-alkyl radical, a
substituted BFeEREGEsPIft 8t 885 mono- or pol yunsat urated CL_10-al kenyl
radical, or a 15 substituted or unsubstituted, optionally heteroatom
cont ai ni ng C5_1B8-aryl radical, and thg)jubsti tuents on he al kyl radical or
the al kenyl radicasi@'é) @gd%@Réﬂﬁ C% al ogen, O c1_10{8) kyl, phenyl,
O phenyl, OH NH2 and haI ogenat ed | o-al kyl, and the substituents on the
20 aryl radl ¢al waiehsel ected from hal ogen, Cl_ Io al kyl, 0- Cl1_10-al kyl,
phenyl , 0-phenyl, OH NH2 and hal ogenated Cl-1o0-alkyl, where R13 and R14
together with ﬁlsea@alihmegeat dmembdnded2theret o may be a constituent of a 5-
to 7-nmenbered, optionally heteroatomcontaining ring, and

each R? to RY is independently selected £from R, OR,

halogen, CN, NOz, HNRz, C(O)R, C(C)CR, OC(O}R, COCNRg,
10 WHCO,R, NHCOR, CH=CH-CO3;R, ©Si(R};, Si{0OR}3, SiR{OR):
SiR; {OR}, SOs3R, SOzR, SOR, SR, PRz, POR,, POsH, PO(OR):
in which R is hydrogen, a substituted or unsubstituted
Ci-1p—alkyl radical, a substituted or unsubstituted,
mono- or polyunsaturated Ci.gp-alkenyl radical, or a
15 substituted or unsubstituted, opticonally hetercatom-
containing Cs-ojg—aryl radical, and the substituents on
the alkyl radical or the alkenyl radical are selected
from halogen, ©O-Cj_1p—alkyl, phenyl, C-phenyl, OH, NHy
and halogenated Ci-qp~alkyl, and the substituents on the
20 aryl radical are selected from halogen, Ci-i1p—alkyl, O-
Ci-19—alkyl, phenyl, O-phenyl, OH, NH, and halogenated
Ci-1p—alkyl, where R and RY tcgether with the carbon
atoms bonded thereto may be a constituent of a 5- to

7-membered, optionally heterocatom-containing ring, and

25 each R 1is independently selected from hydrogen, a
hydroxyl group, a substituted or unsubstituted Ci_1p-
alkyl radical (in particular an unsubstituted or
halogenated Ci—1p—alkyl radicalj, an -0-C1-10—alkyl
radical (where the alkyl radical may be substituted or

30  unsubstituted; in particular an unsubstituted or

halogenated-C-Ci—y1g—alkyl radical}, a substituted or



25 each R12 is independently selected from hydrogen, a hydroxyl group, a
substituted or unsubstituted Cl1 _lo- alkyl radical (in particular an
unsubstituted or hal ogenated Cl-10-al kyl radical), an -O Cl_| o-al kyl

radi cal (where the al kyl radical may be substituted or 30 unsubstituted; in
particul ar an unsubstituted or hal ogenat ed- O Cl1- 10-al kyl radical), a

substi tuted of ool MASURSLI Litked, mOnOpcon Rabyunsaty aked (1, 10,9t kenyl
radical or a substituted or unsubstitut 8 optionally heteroatomtontaining
C5_10-aryl radidialal wher e thebssubsted uent sirend s tdefdadedopoioiBland R15.
5 In yet a fuyrther aErrbo_di ment., .t he invent] or]hrel ates to a rocesg for
preparing a PSTARAND CoMdind,  conprising Fedttfon of K 5al | BAFum
conmpound W t i @ne idueny & ConROWRAS nefd trhe géherrad d'6rmula 111 in the
presence of a base: 10 Term O {[Si (R16) (CR19CR17R18)0]v[Si (R20)20]w}-Term
(rrr) in_which v and w are each independently O or an integer of from 1 to
1000 and ¥+wils Y¥tom of 4oF oo ke iR i '$'G nHepahdedtt | e kefeet€d #rom a

hydr ogen ato h Xy a subst | - subst | Cl lo
al kyl radi ca{prﬁcrjne%ﬁgrti)fg{ﬁ)ar bé%@gggalgsti ot eﬁgﬁé?gghgﬁ“éggnm ée%iﬂ"%&fﬁﬁg al kyl

radi cal ), ancdwCldioxmldedctiradicala (whetadiile abkyburdditah omy be
substituted or _unsubsti tujted; f n. articular . an unsu?sti iﬁted.or %0

hal ogenat ed TG €1- ISGTRRYICS calV®a §GBSEAtut E87BF2unstbst +Put BBS nono-
or pol yunsat wrateghGEl-ok0-alkenyl radical or a substituted or unsubstituted,
optionally heteroatomcontaining C5_|o-aryl radical, where the

10 Term-0-{[Si(R'®) (CR™CRY'RY®) 01,181 (R?®),0],}-Term (111)
in which

v and w are each independently 0 or an integer of from

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

each R'™ is independently selected from a hydrogen atom,
15 a hydroxyl group, a substituted or unsubstituted Ci_ip-
alkyl radical (in particular an unsubstituted or
halogenated Ci—10—alkyl radical), an -C-Ci-1p—alkyl
radical {where the alkyl radical may be substituted or
unsubstituted; in particular an unsubstituted oz
20 halcgenated -0-Ci—j1p-alkyl radical), a substituted or
unsubstituted, mono- or polyunsaturated Cj_jg-alkenyl
radical or a substituted or unsubstituted, opticnally
hetercatom-containing Cso1p—aryl radical, where the

substituents are as defined for RY and Rw,

25 each RY to RY is independently selected from R, OR,
halcgen, CN, NO,, NR;, C(O)R, C(O)OR, OC(0O)R, CONRs,
NHCO,R, NHCOR, CH=CH-COzR, Si(R)3, Si(OR)3, SiR{OR)g,
SiR, (OR), SOsR, SO,R, SOR, SR, PR,, POR,, PO3H, PO{(OR).,
in which R 1s hydrogen, a substituted or unsubstituted

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

mono- o©r polyunsaturated Cigp-alkenyl radical, or a



substituents are as defined for R17 and R19, 25 each R17 to R19 is

i ndependently selected fromR, OR, halogen, CN, N2, NR2, C(OR, C(O OR
OC(O R, CONR2, NHCO2R, NHCOR, CH=CH CX2R, Si(R3, Si(OR 3, SiR(OR) 2,
SIRR(OR), SO3R, SZR, SOR, SR PR2, POR2, PG3H, POOR)2, in which Ris
hydrogen, a substituted or unsubstituted 30 01_10-al kyl radical, a
substituted or unsubstituted, nono- or 8po‘l yunsat urated Cl_13-al kenyl

radical, or a,pubstitieled.or upsubstituted, opbiepakly,heteroatomm-
containing C5_lo-aryl radical, and the substituents on the al kyl radical or

the al kenyl raditedniace Setevtrad frohrhal ogew Chel Sugpsdlibyientpheny|
0- phenyl , " OH, ,NH d_hal : | th bst i t uent th
pheny el %@T@Qt 558#89?”%@%@-&%@“@ fcﬁ;@ﬁ:@a&_ eadieu éei?ﬁgﬁ@?s on the

aryl radical are s rom hal ogen, a | 0-a phenyl ,

0- phenyl, OHf:NH? aadohahpgendted-aClkyl0- gdHayl wherenBhy1landiR19NHgget her
wi th the carbon _atons bonded. ther %o may be a constituent of a 5- to 10

7-menber ed, Gp RGPS darvmideitai ity Mish gt LREEH FBH T % ntlRpendent | y

sel ected fromAydrogen-18 »hyde@xyl+@HoUherd 1$4 éﬁ,ut@filﬁrazwub%itut ed
Cl_10- alkyl radical (in particular an unsubstituted or al ogenat ed

Cl-1 o-al kyl Kadiccal¥ylan pierGLE 130abkghyls rdbi cHH: (whel ehehegahkyedr adi cal
may be substituted,or, unsubstituted in.particular an.upsubstituted or

hal ogenat ed -C%ﬂél?ﬁgé"%r kﬁ%erraedi ]%:al )ana& s%bstw({ﬁte%e%r ngﬁs%set i ?%%1%%1,1 nono-

or pol yunsat wtathed Kdndéd akkenyko madi ded, aorca suhsidritut efl ar 5- to
unsubstituted, optionally 20 heteroatom containing C5_|o-aryl radical, where
the subkfit UeMedlereas Werioned foh eREF CIRGTREYNTaATIE4cK 1Tdrm radi cal is

i ndependently (R16) 2(CR1L7R18CR19) Si - or (R16) 3Si-. '

each R*® is independently selected from hydrogen, a
hydroxyl group, a substituted or unsubstituted Ci1p-
alkyl radical (in particular an unsubstituted or
halogenated Cis1o—alkyl radical), an -0-Ci1p—alkyl
15 radical (where the alkyl radical may be substituted or
unsubstituted in particular an unsubstituted or
halogenated -0-Ci-jp—alkyl radical), a substituted or
unsubstituted, mono- or polyunsaturated Ci-jp—alkenyl
radical, or a substituted or unsubstituted, optionally
20 heterocatom-containing Cs-ip—aryl radical, where the

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

each Term radical 1is independently (R®), (CRYR*®CRY®) 51—

or (R16) 38i-.

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 ¢an be determined by known processes, for

example by reacting with uncharged ligands (for example



Surprisingly, the above-described processes, unlike the 25 processes known
to date, can be carried out at tenperatures above OC. In addition, the
reaction does not have to be carried out with exclusion of air or wth
dried solvents. In the palladium0) conpounds, palladiumis present as 30
pal | adi um(0). The oxidation state of palfadiumin the conpounds can be

det er mi ned byprknR@M dfs0Cesises,atfiofy £xanpl e Dy deactifngeiet boyncharged

| i gands (for exanple - 9 phosphines), isolating and characterizing the
resulting cEopmEYE W HINVRIR or © by byo feaenatriang nohethsol splwhi oy by

evapor ati on r.m.ni th i I; S e . o] .
PalIadiun1co%ﬁ%ﬁ%ﬁ%ﬁﬁg%baggghi?ﬁ?%g%%%&% uggg a§¥%ﬁg?§?§rtgﬁgggon%8und IS
not particul ardans est rikct.ed. It may be used either in the formof solids or
in the formof aqueous or 10 hydrochloric acid solutions. Preference is
given to 5using pal | adi um conpounds having palladiumin the +2 or +4

oxi dation“state. Exanples thereof are PdX2, PdX4, MPdX4, M2PdX6, (NH3) and
[ PA(NH3) 4] X2, where Mis a cation (e.g.: a hydrogen atom an al kali netal
(in 15 partiralliaidiMen c@mgeéunddr NR*4+ (R* = hydrogen, Cl_4 alkyl)) and X is
an anion (e.g.: halogen (in particular chlorine), NO3-). Particularly
preferred pall adi um_conmpounds are PdC 2, PdC 4, Pd (NO3) 2, [Pd (NH3) 4]
Cl2, (NB) Hrdad13Ppdeis e PidEd N2 Pdty 65 #x0PHEY 4°98° AR K2PdC 6.

Ligand of the genesal: forMml@ kestricted. Tt may be used either in

the form of solids or in the form of agqueous or
10 hydrochloric acid soluticons. Preference is given to
using palladium compounds having palladium in the +2 ozxr -
+4 oxidation state. Examples thereof are PdX;, PdXy,
M-PdXy, M;PdXs, (NHiz)PdX, and [Pd(NHz)s4]X;, where M is a

caticn ({(e.g.: a hydrogen atcm, an alkali metal {in
15 particular Na* or K') or NRY)Y (R" = hydrogen, Ci
alkyl)) and X 1is an anion f{e.g.: halogen (in particular
chlorine), NG5 ) . Particularly preferred palladium

COIT'LpOUIldS are PdClg, PdC1l,, Pd (NQ3) 2, [Pd(NHg)q]Clz,
(NH3) 2Pdc:|_2, HdeClq, HdeCl6, NadeCl4, NadeClg, KdeCl4
20 and XK,PdClg.

Ligand of the general formula I

The palladium compound is reacted with one or more

compounds of the general formula I

bt

3R6

4

(A R
— {)
R

5

25



The pal | adi um conpound is reacted with one or nore conmpounds of the general
formula | R4 RS (1) 25 - 10 Each A is independently a CR7R8 radical where
one of the A radicals nay be oxygen, sulphur, an NRO group or an SiR10R11
group, or where the Aradicals may be a constituent of a 5- to 20-nenbered
ring system 5 x is an integer of from2Cto 4. Each Rl to Rl1 is

i ndependent | y.,sel @ctied ifnra%@ce%deg%l %alc@gﬁﬂzg\%cé\@ryhé\f%’o% Q%ﬁ @O) OR,
OC(O R, CONR2, NHCO2R, NHCOR, CH:CY,I—I-CDZR, SI(R3, SI(OR3, SR C]t-‘i 2,

Si RR(OR), SOBRreSURR1SOMY SRe PRYgPOR2uROSH,, POLORR2, gtOupn avhizh R is
hydrogen, a subsiiituted or unsubstituted . Cl 10-al kyl _radical, .a substituted
or unsubsti t%tlg{d,é noRo- of p%fyu%é%f%ra‘f%% _16"31%#(%%% T34 c]?ﬁ, ?r a
substituted emnynsubshitt wired, septiconakhymbetedoat agt sgenkai.ni ng C5_10-aryl
radi cal, and the substituents on 15 the al kyl radical or the al kenyl radical
are selected from hal ogen, O-Cl 1o0-al kyl, phenyl, O-phenyl, OH NH2 and
hal ogenated &1 15028 kVWILCIRAEd OFhéT&Mb<t itPuénts on the aryl radical are

sel ected from hal ogen, Cl1_|o-alkyl, 0- Cl_10-al kyl, phenyl, O0-phenyl, OCH,

NH2 and hal oggpat et 20,CR!10-al kyhqe &n 2y and 1R3.+and/ pf o[RS pando 6
together wth the carbon atons bonded there%o may be a constituent of a 5-

to 7-menber ethaloptitonaffy Mot er BBtonfdoniai nt @) PRng.CBEIpPI eSObRz,
het eroat om copi-al Bl NG A-AQS 8L FENAS NI el k). g1 (or);, SiR(OR)S,
SiR; (CR), S0O3R, 303;R, SOR, SR, PRy, POR;, PO3H, PO{OR),,

10 in which R is hydregen, a substituted or unsubstituted
Ci-1p—alkyl radical, a substituted or unsubstituted,

mono- or polyunsaturated Cioig—alkenyl radical, or a

substituted or unsubstituted, optionally heterocatom-

containing Cs-ip—aryl radical, and the substituents on

15 the alkyl radical or the alkenyl radical are selected

froem halogen, 0-Ci3p—alkyl, phenyl, O-phenyl, OH, N,

and halogenated Ci-ip—alkyl, and the substituents on the

aryl radical are selected from halogen, Ci_jp—~alkyl, O-

Cyi-10—alkyl, phenyl, O-phenyl, OH, NH; and halogenated

20  Ci-1p-alkyl, where R’ and R® and/or R® and R® together

with the carbon atoms bonded thereto may be a

constituent of a 5- te T-membered, opticnally

hetercatom-containing ring.

Examples of heterocatom-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, Ciys—-alkyl radicals or
30 halogenated Ciq-alkyl radicals; R' to R® are more

preferably hydrogen atcms.




25 derive fromthe follow ng structures: thiophenes, furans, pyrans,
pyrroles and the like. O her rings are |ikew se possible. In a preferred
enbodi ment, R1L to R6 are each independently hydrogen atonms, Cl_4-al kyl
radi cal s or 30 hal ogenated C1- 4 al kyl radicals; RlL to R6 are nore

preferably hydr ogen atoms - In a~fdither preferred embodi ment, R7 and
R8 are prefgrably Eﬁw_lge\ﬁ hydregematoms,.z7Cl J4d-qal kyl ,padicals
or hal ogenat eé1 Cl _4- aI kyI radicals; R7 and R8 are nore ﬁr ef er abl y %ydrogen

atonms. 5 In mefaeﬁahxltyhezra@rrbudimnderRQy shmled@erabdwomssnd@peﬁdéhyly a

hydrogen ato 4a|k|radc|, enat Cl.4-al digal, a -C
(%) C% 4 al k%adal clitca o?ﬁ aoﬁ]a: ogerﬁjataC ?f%ff %lgfakkfl’ dl%% IRI n a

further enbo@ﬂ&rrtto,rel%&e’ﬂﬂam arel reacdh b&dmmdependent Iy seI ected froma
hydroxyl group, a Cl1_4 alkyl radical, an -0-Cl1_4 alkyl radical, a

hal ogenated _Cl_4-al kyl radical or a hal ogenat ed -Q-Cl_4-alkyl radical. R10
and R11 are nore PREfertabl yUE4ERT no%%ﬂj]é?ﬁ Y a €1 473 kyPr?gﬁFé%lﬂ-Yor a

hal ogenat ed Gl é@eéhltw fadieabgeR i it ef@f@?'@&ﬂk ydrogen.af om, a
Cl _4-al kyl radi cal or hal ogenat éd Cl_4-al kyl radica Hal ogens’ refer to
fl uori ne, chlf@rhqwnatir@(ﬁﬂ néi-andlkibdi e dipredf,er abl y -fd (@rithe: andlkflori ne.

The radical s 20, .subst i t ut d b m _mno-_.ar .pal ubtituted,
preferably perah J1 ogt;lenart ed%a'llh&e% co(rarcpél{unrsll s(%gf he a'flg(r Yl gy are preferably

symetri cal .
In a further embodiment, R0 and R are each

10 independently selected from a hydroxyl greoup, a Cia
alkyl radical, an -0-Ci_, alkyl radical, a halogenated
Ci-q—alkyl radical or a halogenated ~0~-Ciyg—-alkyl

radical. R0

and R are more preferably each
independently a Cis—alkyl radical or a halogenated Ci_4-

15 alkyl radical.

R is preferably a hydrogen atom, a Ciy-alkyl radical or

a halogenated Ci,—alkyl radical.

Halogens refer to fluorine, chlorine, Dbromine and
iodine, preferably flucrine and chlorine. The radicals

20 substituted by them may be mcno- or polysubstituted,
preferably perhalogenated.

The compounds of the formula I are preferably

symmetrical.

In one embodiment, the -{A),- Jgroup 1is preferably a
25 group of the formula -CHp-X-CH;- and -X- 1is selected
from -0-, -8-, =-38iR;-, ~NR- and -NC(O)R, where R 1is a
hydrogen atom, a Ciy—alkyl radical, & halogenated Cj_4-—
alkyl radical, an 0-Ci;s—alkyl radical, a halcgenated
0-Ciq—alkyl radical, a Ci-4—alkenyl radical or an

30 optionally hetercatom-containing Cs.g—aryl radical.



In one enbodi nent, the -(A),;- group is preferably a 25 group of the
formula -CH2- X-CH2- and -X- is selected from-0-, -Sr -SiR2-, -NR- and
-NC(O R, where Ris a hydrogen atom a Cl_4-al kyl radical, a hal ogenated
Cl _4- alkyl radical, an 0-d _4-al kyl radical, a hal ogenated 0-Cl_4-al kyl
radi cal, a Cl_4-al kenyl radical or an ig optional |l y heteroatom containing
C5_5- aryl radical. - 12 Illustrative exanples of conpounds of the general

formul a | ar g1l 5thexadicenexsB-deptadi enguanchdsl, 70@Ct’@l€léen§en5blélher
conpounds which may serve as illustration are dla||§ et her, diallylam ne,
FP

diallyl 5 nethdricne, Idi af¥§l ethyl A% Nacet yI & fPaArHe, arallyl
sul phi de, di gl |7y—|o%'tla%ﬂ.%’ned' abhxlt%get@a@iﬂﬁ@@ wﬂ&yrwy' <BLREr, 55

di furfuryl ami e, bis(thi ophen-2-yl - anlne urfuryl sul phi de and
1, 3- d|V|nyI-1bémaanat1umLﬂg@ndleilyheeqéﬁenmdﬁaﬁkmm&mﬂneJh@l@lbsbﬁt

|nvent|on furth r .pravi des ocess for rep | | adi 0) conpound,
conprisi ng r &% &ﬁ' oFa ﬁgi$% Wi h gﬁgyg$ ﬁ@f%f%%h%%Unds of
15 the generajlaflq_rﬁu”ﬁllplhl'dbtk@l@lﬂﬁ%&ﬁil@é adbasey 1 {iShéRL2) § CRISER' R15) 01n

nis an integer from3 to 20; nis preferably an |nteger from3 to 6. 20
Each R13 to REFurfumdependsnt| yiséraéradleronrr oRs (Chappgen; 2 oxl - NCJZ

S (R 3. S RGN S er Sk “Sor CLER SR R PO, PR POl OR) 2.

in which R i $<hydmegen, a substituted or unsubstltuted

10
Ligand of the general formula II

The present invention further provides a prccess for
preparing a palladium(0) compound, comprising reaction
of a palladium compound with one or more compcounds of

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

L[Si(R“)(CF&“CR“‘R“)O]HJ (IT)

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

integer from 3 to 6.

20 Each R¥™ to R is independently selected from R, OR,
halogen, CN, NOz, NRs;, C{O)R, C(O)OR, OC(O)R, CONRz,
NECO,R, NHCOR, CH=CH-CO,R, Si(R)s, Si(OR)3, SiR(OR)z,
SiR, (OR), SO0sR, SO;R, SOR, SR, PRs, POR;, POsH, PO(OR)g,
in which R is hydrogen, a substituted or unsubstituted

25 Ci-1p—-alkyl radical, a sﬁbstituted or unsubstituted,
mone- or polyunsaturated Ci_jg—alkenyl radical, or a

substituted or unsubstituted, optionally hetercatom-



25 Cl1_10-al kyl radical, a substituted or unsubstituted, nono- or

pol yunsat u
optionally
substituen

Cl _10-al ky

hal ogen, C1_| o-al kyl

rated Cl1_10-al kenyl radical, or a substituted or unsubst
het eroatom - 13 containing C5_10-aryl radical, and the

i tuted,

ts on the alkyl radical or the alkenyl radical are selected from
hal ogen, O Cl_10-al kyl, phenyl, O0-phenyl3 ©H NH2 and hal ogenat ed

|, c%@atlmn%ub@g %-}—lé%@ls PRt he1 > ahd R4 %%Ibs%rl%u%allt%ﬁ@lq from

| o-"al kyl , phenyl O phenyl , OH,

hal ogenat ed t@@Iaﬂ%ﬂkyradmh@leORlEhﬁuﬁF&aangéﬁﬁeﬁaNtQIQh%eb@¢b©@ at ons

bonded t he

heteroaton“[ g%%t g?%kllngosllﬁon%géggnp gs o%kh roatgeﬁ*rJR h’?al ni rfg r?

IIy
Ags are

rings which aderinsg dgeomatidie 0] -awikng, stahudc tiiee ssutdt iophenses, on f tians,

pyr ans, Py
preferred

Cl_4-al kyl
preferably

rroles and the_like. OQher rings are _|ikew se E055|ble
enBodiment RIS tBTRISSRF 2T Eh TIOR | rdep&ident

In a

y-1hydt Bgen at ons,

radicqal, s, o hal g%ﬂg&ed KLk lod aowﬁa'a%d Fiﬂfa”»lége&ée&r e nore

hydrogen at ons. R12 is |ndependent y selected from

hydr ogen,

a hydroxyl @hampalhyéub@MGmﬁ(ﬁ¢(NandwﬁbstthﬂEkEKHW1Gh20131kq$rbem|cal (in

particul ar

-OCL_|o-al kyI

ere‘the §Iky adical” e

ut ed”or

an unsu # %mghere hahp e_ated Cl 1% @ %@ rag;%?kg an

unsubsti t ut ed;- nbﬁb@&@@!C@b&ﬁo@@l&@subib&bu&ed.@bnth@b@@gnah&@. 0- Cl1- 1 o-al kyl
radical) a substituted or 25 unsubstituted, nono- or pol yunsaturated

Cl_10-al kenyl radical or a substituted or unsubstituted, optionally
het er oat ot cSFEHPHETg 5 MR- SSATFadEH2 iy rings are rings which

derive from the fcllowing structures: thiophenes,

15

20

25

30

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

likewise possible.

In a preferred embodiment, rRY® to RS are each

independently hydrogen atoms, Cigy-alkyl radicals or

halogenated_ Cig—alkyl radicals; RY” to RY® are more

preferably hydrogen atoms.

Fach R 1is independently selected from hydrogen,

a

hydroxyl group, a substituted or unsubstituted Cii9-

alkyl radical {in particular an unsubstituted orzr

halogenated Cioqp—alkyl radical}, an -0-Cqi1p-alkyl

" radical ({where the alkyl radical may be subkstituted or

unsubstituted; in particular an unsubstituted or

halcgenated -0-Ci_jp-alkyl radical), a substituted or

unsubstituted, mono- c¢r polyunsaturated Cj_jp-alkenyl

radical or a substituted or unsubstituted, optionally

hetercatom-containing Cs-10—aryl radical. The

substituents are each as defined for R¥ to RY. Each R'?

is preferably selected independently from a hydroxyl

group, a Cig~alkyl radical, an -0-Ci_4-alkyl radical,

a

halogenated Ci4-alkyl radical or a halogenated -0-Ci_y-

alkyl radical. Fach R!Y? is more preferably each



substituents are each as defined for R13 to R15. Each R12 is preferably

sel ected i ndependently froma hydroxyl 30 group, a Cl 4-alkyl radical, an
-0-Cl_4-al kyl radical, a halogenated ClL _4-al kyl radical or a hal ogenated
-O-d _4- alkyl radical. Each R12 is nore preferably each - 14 independently
a Cl_4-alkyl radical or a hal ogenated-Cl44- alkyl radical. Ris preferably a
hydrogen at om,qaChandhkyls radicaliar ~fihaliogenat ed, (o 4: 8l kyl cradical . 5
Hal ogens refer to fluorine, chlorine, bromne and iodine, preferably

fl uori ne andadhlydr imelicEde radi cals substituted with them may be nono- or
pol ysubstituted, preferably perhal ogenated. 10 Ligand of the general
formula Il The pr (I ti p | de r for. eparing a
pal | adi um( 0) Ecgr?p %ﬁe ) o ri%sih%hlfdeieg} i%tﬁo\ﬁ’ofasaélﬁgl?Oggfﬁn%%%ﬁ%%%n(grm th one
or nore conpeumds cafenatthel genemdlkyfloradliaalil.l in the presence of a base: 15
TermO1 [Si (R16) (CRI9CR17R16) O v [SI (R20) 20] }-Term (Il1) . This

formul a enconpasses both conpounds_jn which t S (R E) (CR1I9CR17R18) 0]
and [Si (R0f Eas S Iedur B B Snd %@ﬁb%ﬂhed’s i#%gﬁ%% i AT vi dual
[Si (R16) (CREYGRLIREB)eArand, [SiudF0d 20k Wwhiitsiake =& disdrbbuted

randomy in the chain. Mxed fornms are |ikew se possible. v and w are each
i ndependent | FUPSGH talT sicnteiger  $RYM 12Vt §S1000 CandP v #0085 #poki DU Eei1000. v

and w are pr e?req:gl%yeg}%;}&%q%%%%q%@tly O or an integer from1l to 25 100
rom 0t ;

and v and w is re preferably v and w are each
i ndependently O or an integer from1l to 20

10 Ligand of the general formula IIT

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

the general formula IIT in the presence of a base:
15 Term-0-{[$i (R*®) (CR'CRR"®) 0], [S1 (R*°),0],}-Term (1) .

This formula enccmpasses both compounds in which the

[Si(Rl% M399CR1H98)O] and {Si(RN)ZO] units occur in
blocks and compounds in which individual
[S1 (R'®) (CRM™CRYR'®) 0] and [Si(R?%),0] units are

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 v+w 1is frem 0 to 1000, v and w are
preferably each independently 0 or an integer from 1 to
25 100 and v and w is from 0 to 100; mcre 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_1g-



and vtwis fromO to 20. Each R16 is independently selected froma hydrogen
atom a hydroxyl group, a substituted or unsubstituted C1_10 - 15 al kyl
radical (in particular an unsubstituted or hal ogenated Cl_10-al kyl
radical), an -O Cl_lo-al kyl radical (where the alkyl radical nmay be
substituted or unsubstituted; in partiéd® ar an unsubstituted or 5

hal ogenat ed - _10- radi cal ), - i tuted i tuted, nono-
or pol yunsat ua%}gt%éid Cﬁ%%é%]f keg%ﬁ %ﬁggﬁggﬁgéﬁ-’ a%snubsL%?lﬁ#%édH%&%%suggti t ut ed,
optionally hetleragatzomadcontCai piragkEs | oraditarpdi caln The-Ccsulstiikyents are
each as defined, for 7 _and 9. ch 10 R16.is preferably each

i ndependent | y %6155tk eRé”l?‘?%‘?n g%e h?c'%?éfgylra&r%&&, HE‘YC%%-%‘F}R%lY‘éH‘?@aPF an

-0- Cl_4- al kylunadicalut < hal egenatad iGhdral kyh ragdisalstor & edal ggenat ed
-0-Cl_4-al kyl -radical . Each R16 is nore preferably each independently an
Cl_4-al kyb rddilciersited 19 #atwogehbyed Gdical kyl & agubsititEael ReZ to R19

i s I ndepende - fr _ I . , NR2, . C(O OR
OC(O R, CONR%A %q%%co%{g r@tgaircog’%l?’%?%ﬁ)tg}t aé%)d;jws?%%@,
SIRR(OR), SRRJAISEPR, oB0R, SksPRCEOR2r ROBHLRQR)R], 20pkthownhich R is an
hydrogen, a substituted or unsubstituted Cl_10-al kyl radical, a substituted
or unsubst i tiRt'ed S HERB-CBIt P Yithsat urst a2 10- ai k8AYF2'r adi cal"€or a
substituted arumsuhstitited. apthonal | yerhelgr gatomizoptai mihg £ 40-aryl
radical, and the 25 substituents on the alkyl radical or the al kenyl

radi cal aPe defectedrtedrrhalugerncio chdebeadieylcly phehytted phemyi 2 OH, NH2

and halogena%%%h%%q%p-%kgﬁly a Cig—alkyl radical, an -0-Ci4-alkyl
radical, a halogenated Cigy-alkyl radical or a

halogenated -0-Ci_y—alkyl-radical. ZTach RY™ 1is more
preferably each independently an Ciy-alkyl radical or a

15 halogenated Ci-4-alkyl radical.

Fach R to RY is independently selected from R, OR,
halogen, CN, NO;, NR,, C(O)R, C{O}OR, OQOC(O)R, CONRg,
NHCC,R, NHCOR, CH=CH-CO;R, Si(R)s, Si(CR)s, SiR{OR)g,
SiR;(OR), SOsR, SOzR, SCR, SR, PRy, POR,, POsH, PO{OR),
20 in which R 1is an  hydrogen, a substituted or
unsubstituted Ci-1p-alkyl radical, a substituted or
unsubstituted, mono- or polyunsaturated Ci_jp—alkenyl
radical, or a substituted or unsubstituted, optionally
hetercatom-containing Cs-10—aryl radical, and the
25 substituents on the alkyl radical or the alkenyl
radical are selected from halogen, O-Ci1p—alkyl,
phenyl, O-phenyl, OH, NH; and halogenated Ci.i5—alkyl,
and the substituents on the aryl radical are selected
from halogen, Ci-ijp—alkyl, ©0-Ci.ip-alkyl, phenyl, O-
30 phenyl, OH, NH; and halogenated Ci_10—alkyl, where rY
and R' together with the carbon atoms bonded thereto
may be a constituent of a 5- to 7-membered, optionally

hetercatom-containing ring.



and the substituents on the aryl radical are selected from hal ogen,

Cl 10-al kyl, O Cl1_10-al kyl, phenyl, 0 30 phenyl, OH NH2 and hal ogenat ed
Cl- lo-al kyl, where RL7 and R19 together with the carbon atons bonded
thereto may be a constituent of a 5- to 7-nenbered, optionally

het eroatom containing ring. - 16 The exanpl es of heteroatom contai ning
rings are rings which derive fromthe £61 rowi ng structures: thiophenes,

furans, pyranse py#dmbess ang the dddkfonQdhalt 4iMgs; arengli kew sg; pgssi bl e.

In a preferred enbodinent, R17 to R19 are each independently hydrogen
atons, hal ogehs chCHeg-ignek i ony ddicc aff sl lorvHed oglenatiedr €l 4tial kyherasi cal s;
R17 to R19 re fera %ﬂ[ g a . +Each i s_Jindependently
sel ect ed fro%ﬁlgfa ydrégferﬁanas[’o%)yr a§h§£crio§§%mérl§%ﬁ, Og%%lfbsrtjil}%st eg or
unsubsti t ut ed i€kwliGealpkyls ibadi.cal (in particular an unsubstituted or

hal ogenat ed Cl-1o-al kyl radical), an -O- G -lo-alkyl radical (where the
al kyl radical may be substityted or .unsubstitdted; in particular an
unsubsti t t edr 45 Hﬁ?gaﬁﬁﬁged eﬁ%’-oéfﬂe@%al kyt radi®cal} a _salft?sti?%‘?}éd or
unsubstit ut edndERROWR 10! YHPgAbYEAL ed (Gl sl 0- ahkenyknst adi €al -2 0ky 8

substituted or unsubstituted, optionally heteroatomcontaining C5_10-aryl

3

radi cal . The raslisstlist veht adpectathdas defdlied fordRazland RR1I9EOEAER 20 R20

i s preferabl %—riaer %E%nggtfleyfa%%ke%@% %%%ma%opl)réqwgen atom a hydroxyl

group, a C1 ical, a - al'kyl ‘radi cal, a hal ogenat ed

5

Cl_4-alkyl radical or a halogenated -O Cl_4-alkyl radical. Each R20 is nore

preferably i Adeperdents yimddyahdgen. atomeat €1 #Aeah kylhydrogen atom,
10 a hydroxyl group, a substituted or unsubstituted Ci_1¢-
alkyl radical {in particular an unsubstituted or
halogenated Ci-1p—alkyl radical), an -0-Ci10—alkyl
radical (where the alkyl radical may be substituted or
unsubstituted; in particular &an unsubstituted or
15 halcgenated -0-Ci_ip—alkyl radical), a substituted or
unsubstituted, mono- or polyunsaturated Ci-ijp—alkenyl
radical, or a substituted or unsubstituted, optionally
heteroatom-containing Cso19—aryl radical. The
substituents are each as defined for RY and R!Y. Each
20 R%® is preferably independently selected from a hydrogen
atom, a hydroxyl group, a Ci4-alkyl radical, an -0-Cj4-
alkyl radical, a halogenated Ci4-alkyl radical or a
halegenated -0C-Ciy—alkyl radical. Each R’ is more
preferably independently a hydrogen atom, a Cj.s-alkyl

25 radical or a halcgenated Ciy~alkyl radical.

Each Term radical is independently (R;ﬂz(CRrﬁ$8CRw)Si—
or (R?ﬂ3Si—. The unsaturated radical 1is preferably

(R*®), (CRYRY®CR') 51-.

R is preferably a hydrogen atom, a C;4—alkyl radical or

30 a halogenated Ci_4—alkyl radical.

Halogens refer to fluorine, chlerine, Dbromine and

iodine, preferably fluorine and chlorine. The radicals



25 radical or a hal ogenated Cl_4-al kyl radical. Each Termradical is
i ndependently (R16)2(CR17R18CR19) Si - or (R16)3Si-. The unsaturated radi cal
is preferably (R16) 2 (CRL7TR BCR19) Si-. Ris preferably a hydrogen atom a
Cl _4-alkyl radical or 30 a halogenated Cl1_4-al kyl radical. Hal ogens refer
to fluorine, chlorine, bromne and iodihe; preferably fluorine and '
chlorine. Th I -1 i e i th O-
poIysubstitUESE?ngggégrabz§l3%? al%g ngsgg%%Fn g“%ﬁ%?%gﬁggygﬂ%%%%%bnt, wis
0. In this casefetrhélycorpbaidgcohtede general fornula (111) have the 5
following form TermO [Si (R16) (CR19CR17R16) O] -Term where R16 to R19,
Term and v are each_as defined,above. . Illustrative exanples of c ounds of
t he general &FOF%UP5%§?fr3%deFPF éF@n&rvﬂhy%ai§r|6§én§ﬁg§,fﬁﬁﬁs 1 2
t et ranmet hyl - kodpduvidry | difsi laxanegedeta 8, 3tbehtzaget hlrt) have the
1,3-dithien-2-{ldisionane, 1,1, 3,3-tetranet hoxy-1, 3- divinyl di sil oxane,
1, 3- di methyl fPL308i¢OnfFPaMsi | oxane- diol ,
, 3,5, 7-tetravinyl-1,3,5,7-tetranet hyl cycl otetra- sil oxane and
, 3, 5-trimethyl -1, 3, 5-t rivid-oycl G185 AgicsRlaxang; RHanticul ar preference is
iven to 1,1,3,3-tetramethyl -1, 3-divinyldisiloxane, 1,3,5,7-
etravinyl-1,3,5,7-g tranqghylcyclotetrasionane and
1, 3,5-trimet hkere B 5-1q iKi nylTeys| andi i d oxamech | s gdebined huwveayi ng t hat
t he pal | adi um conmpound can 20 be reacted with m xtures of the conpounds of
the general fgnmula by bl andhls |0 heggachinn ofs the,e Padadi4m
conpound with one or frore of thé conpounds of

formulae II and TIII are divinyldisiloxane, 1,1,3,3-

1
1
g
t

10 tetramethyl~1l, 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-
diol, 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-1,3-divinyldisiloxane, 1,3,5,7-
tetravinyl=-1,3,5, 7-tetramethylcyclotetrasiloxane and

1,3,5-trimethyl-1,3,5-trivinylcyglotrisiloxane.

It goes withcut saying that the palladium compound can
20 . be reacted with mixtures of the compounds of the
general fcrmula I, ITI and III. In the reaction of the
palladium compound with one or more of tThe compounds of
the general formula I, II and III, preference is given
to no further ligands in addition tc the compounds of

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

Base

The palladium compcound is reacted with one or more
compounds of the general formula I, II or TIII in the

30 presence of a base. In the context of the invention,



the general formula I, Il and Ill, preference is given to no further

ligands in addition to the conpounds of 25 the general fornmula I, Il and I
during the reaction. Base The pall adi um conpound is reacted with one or nore
compounds of the general formula I, Il or IIl in the 30 presence of a base.
In the context of the invention, - 18~ %base" refers to |norgan|c and

organi c (preferably  perganic) basesanbut 993 Of ganpet al %i&f@?é@? The
bases shoul d not deconpose in water. Suitable bases are, exanp salts

of Bronsted aticdganProef ebence:5 b@tguvéh tﬂgagpwgt@éﬂb@nabeses The

hydr ogencar bgnat es, Lacekates ornates ascor bat es, oxal ates
hydr oxi des. %hese nay Bg u§5§i| Cﬁmppornl% ﬁhgir annﬁﬁaé§1 ﬁﬁﬁieﬁhere R =

H or O _4-al kye), , et kakempetal sAiftor exappbassedi woials pOPﬁéﬁé,ﬂ@i)lc@nd
al kaline earth 10 netal salts. Solvent The conponents are reacted typically
in a sol vent 15The?1 &yt vehPs afélRot GFarRqméiedil y @%%%@9%@%@rb%&%hﬁﬁes of 15

possi bl e, SOl WeRlcs s vl ebralealol S, AKAENGRERONS (8, 0 BLOMAL LGy

hydrocarbons such as 'benzene and t ol uene I phatic rocar bons such as
pent ane, hexaelrand defsept aheje  open- bkai wsod oynltheetmﬂnm odm desiand

esters. However, prefe Ge IS en t , C1.6.20 alco ClL 4
al cohol s sucﬁ“g?nﬁéWhaﬁg? g%ﬁﬁ%o¥{ p&oﬁﬁn 5ﬁéﬁﬁﬂtan6$@ﬁgﬁﬁ %é %gethers
as solvents. (fMiXteg@soDé tRRSESObYerics amY vd)kexmhse sheaused Redugi ng

agent 25 In order to accelerate the reaction or achieve very
metal salts.

Solvent

The components are reacted typically in a scolvent. The
solvents are not particularly restricted. Examples of
15 possible solvents are water, alcchels, hydrocarbons
(e.g. aromatic hydrocarbons such as benzene and toluene
or aliphatic hydrocarbeons such as pentane, hexane and
heptane), open-chain or c¢yclic ethers, amides and
esters. Hcwever, preference 1is given to water, Ci.g
20 alcohols (e.g. Ci-4 alcohols such as methanol, ethanol,
propanol and butancl) and C;.¢ ethers as solventis.

Mixtures of these solvents may likewise be used.

Reducing agent

25 In order tc 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 reacticn conditions. For example,

formic acid and salts thereof, oxalic acid and salts



substantial conversion, the reaction nmay optionally be effected in the
presence of a reducing agent. Suitable reducing agents are those 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 +thk?eof, hydrazine, glucose, ascorbic

acid or for ghyde cany used. Instead.of usi .separ.at. reduci ng
agent, it isgﬁ%gem¥ée pogsggﬁe %6 usg a g%rvenﬁs%%ﬁgﬁ%hasaré'uciﬁgy
properties. boPeridehmice coln tihe peredesdnknecane gposssbhe entadhiarerite of t he

process accord the jnvention tf€$£alladiun1c_ pound and the conpound

i.hg.to
of the generﬁ?d?g?ﬂﬁlaag?n [ of- 11150 s Fetabl 5P 10 Ui SsotVed' i & sol vent

and the basesbsveHspanded hAst hedusohytpeBpefhecseactants are reacted with
one another. To this end, the reactants are introduced into a reactor and
stirred. The reaction may be effected at a tenperature of -78C to +200C,
preferably of -10C to 15 +100C and nore preferably of O0C to +50C. The
pressure is generally 0.1 nbar to 100 bar, preferably 0.2 to 2 bar.

Particul ar ppgleheRshckSc8l ¥RA %Qoagpgent pressure 0.2 bar. The reaction
time is conmmonly 5 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 tolnopkewinds sgxdleusimgredifrerd rof whirghpirscpast iacgladiygadvwant ageous
for the indystrijal s6ale,annld Gat] on;of, 8 BLOEES2nAeEoL I d fud e

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

10 dissclved in a solvent and the base is suspended in the
solution. The reactants are reacted with cne another.
To this end, the reactants are introduged inte a
reactor and stirred. The reaction may bhe effected at a
temperature of -78°C to +200°C, preferably of -10°C to

15  +100°C and more vpreferably of 0°C to +50°C. The
pressure is generally 0.1 mbar to 100 bar, preferably
0.2 to 2 bar. Particular preference is given to ambient
pressure +0.2 bar. The reaction time i1s commonly
5 minutes to 1 week, preferably 5 minutes to 24 hours,

20 more preferably 30 minutes tc 24 hours. As mentioned
above, it is not necessary to work with exclusion of
air, which is particularly advantageous for the
industrial-scale application of the process according

to the invention.

25 Based con 1 equivalent of palladium in the form of the
compound used, 1 tc 100 equivalents, preferakly 3 to
100 equivalents, more preferably 8 to 20 equivalents,
of the compound cf the general formula I, TI or IITI are
used. The base 1s wused 1in an amount of 1 to
30 100 eguivalents preferably of 2 to 100 equivalents,
more preferably of 2.5 to 10 equivalents, based on

1 egquivalent of palladium. If present, the reducing



25 Based on 1 equivalent of palladiumin the formof the conpound used, 1
to 100 equivalents, preferably 3 to 100 equivalents, nore preferably 8 to
20 equi val ents, of the conmpound of the general formula I, Il or IIl are
used. The base is used in an anount of 1 to 30 100 equi val ents preferably of
2 to 100 equivalents, nore preferably 28 2.5 to 10 equivalents, based on 1

equi val ent o | adi u I resen t reduci ng . 2 L Y, added
in an anountgggﬁﬁ ?gylgg 3§3§3aﬁ§nk? Qggg, gﬁl?‘gﬁhﬁggien of pépﬂgdiUWl
Tnst ead of ubkngdaonsdparatieraleduci vf agEhadiuh. i Snkikevi o pasisidple to use

a solvent which has reducin roperties. In_this . case, 5 the amount of the
reduci ng ageﬁ?p?§8ﬁ$eﬁﬁ uFégﬁgﬁggﬁértquﬂérﬁiﬁ%ﬁﬁﬁ%<ﬁ%§,JéLﬁ TathEr it can

be used in any.exeess Jpased s lreguiviay eptoplrpabkaditym:nEhe fadd adi un( O
conpounds may be used as such after the reaction. However, it is possible
to purify anghér aoowltconEeritrat €aWEis@l urP6nS béefoteente. sefult

purt {1 cation sieps,age; ,f o examle, e FLLLALENGOfd,, ofoDymrodyets, the

dryi ng of t hB“sol Gt on Xfor exanple’ over nolecul ar’ sieves or MS or the

purificationangvekcaesi zated oar boaguThelsotutfopabydben.15 concentrat ed,

for exanple, by distillation. The pall adi un{O conpounds prepared by the

process acc Bdinglto he 4 vention are al so stora%%éstable can be
et

d
handl ed under "&i ¥ atTRAPRTAL dPds Up °f d“t,SPﬁggéﬁa“Féses up

to 600C and hhghetaclthew .2Gdwpicaal | hayepashebak eontent @f LhOA9% by
weight to 40% by weight, preferably of 0.01% by weight to 30% by weight,

nore preflerabby cformayionddye wekght teol20%py before use. Useful

purification steps are, for example, the filtering-off
of by-products, the drying of the solution (for example
over molecular sieves or MgS04) or the purification
over activated carbon. The solution may ke

15 concentrated, for example, by distillation.

The palladium(0) compounds prepared by the process
according to the Invention are alsc storage-stable and
can be handled under air, generally at temperatures up
te 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} compcunds may, either alcne or as a
mixture, be used as a precurscr 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



wei ght, and a total hal ogen content of not nore than 5% by weight,
preferably not nore than 2% by weight, nore 25 preferably not nore than 1%
by wei ght. The pall adium{ O conpounds nay, either alone or as a mxture, be
used as a precursor for catalysts for organic chem stry reactions, by
mxing themwith a |igand, for exanple gh sphi nes, phosphites, 30

phosphoni tes, amines, al kenes, thioethets,~al kynes or carbenes, each of

whi ch may al §85Q§t9§?eré&ﬁglé2 shiy. pdhisomxtae my b usgd-dingctly as a
catalyst, or the - 2 resulting conplex nay be obtained in substance by
customary proeessesrirpnethesabxtope. tiiheminventi ve pal | adi un{0) conpounds
may, either alone or as a mxture, also be used directly without using 5

addi tional |igan at I rs ' ' istr eactions.
The exanpl es%%i gﬁvgglltlﬁg\% relyllandtlgfnmg@j tcg&?%%ﬁ%%aﬂﬁru%?%?t% t eorr}enventi on.
However, theoknwentaoniksumel, a¥ksirbetedetd dhesetiy| usthaticveiseimpdi nents,
but 10 rather is,defined by the clains. EXAMPLES CGeneral nethod for the
synt hesi & of 2pdf FAaTam g)lga@%o%dé G- edifitv ab Bt 67 5 odiPuRrIanic
tetrachl oropghladate, Wasac1d.di5ssolved in methanol. To this solution were
added 8 equi val ents of sodi um hydrogencarbonate and 10 equivalents of a
conpound of the general fornmula I. The solution was stirred for 4 hours.
The net hanol Thas edfpsPLEFedvbifhantot hewr estluel siendedl dver fardewccant 20

and aCtiVateglfﬁgp?QteTQEeSQE%git@%E? %EM%%%?? %%% %%%ention 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 of sodium tetrachloropalladate was
15 dissolved in methancl. To this solution were added
3 eguivalents of sodium hydrogencarbonate and
10 equivalents of a compound of the general formula T.
The sclution was stirred for 4 hours. The methanol was
distilled cff and the residue stirred over a desiccant
20 and activated carbon. The solids were filtered off and
the filtrate was concentratad by distillation.
Depending on the distillation <c¢onditions, stable
palladium solutions having palladium contents of 0.01

to 20% by weight were obtained.

25 According to this methed, reaction mixtures were
prepared with the di- tfo tetracnes specified in

Table 1.

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

30 combustion.



the filtrate was concentrated by distillation. Depending on the
distillation conditions, stable palladiumsolutions having palladi um
contents of 0.01 to 20% by wei ght were obtai ned. 25 According to this

met hod, reaction mxtures were prepared with the di- to tetraenes specified
in Table 1. The palladi umand chlorihe€ontent was determned by neans of
| CP- CES aft efje #h8Qst iF@R Orerly V\é.gﬁ@ﬂéslis 30090%1&151;9{1-:1&&%@\@&1&3 for the
synt hesi s of phosphi ne-di ene-Pd(0) conpl exes e pal | adi um equi val ent of

t he pal | adi upPmBLE%eEdn obtai ned fromthe reaction of
1,1,3,3-tetranmethyl-1,3 5 divinyldisil oxane was adm xed wi th one equi val ent
of a 5% by L. gh I i xyl ph i it j.on. esul ting
precipitate %ﬁgéfiﬁg?gggigﬁf %ﬁ%ﬂé%%g@ éfﬁeo%?%d[}%ﬁ%h%%ngen%%mgé;%y nmeans
of 'H, 31P andtd3fledN¥Rospedia oseapyias bifi dydl ,cheadephesphimea—11,35 3, 3- 10

(etraret iyl gady Th o Loxane) B(O) comlox, Table, 10 e0e e ot her
Ex. 2693. 30. b3 115 Hexadlengc FXre878%2320@tichexyliphosphine solution.

The resulting precipitate is filtered off and dried.

The product was identified by means of v, *'p and c

NMR spectrosccepy as tricyclcohexylphosphine-(1,1,3,3-
10 tetramethyl-1,3-divinyldisiloxane)~Pd(0) complex.

Table 1
Diene component vield Pd cl1
content | content
[%]
[%] [%]
Ex. 1 81 7.9 0.11
Diallyl ether
Ex. 2 69 3.3 0.5
1, 5-Hexadiene
Ex. 3 78 5.2 0.11
1,7-0Octadiene
Ex. 4 84 8.0 0.1
Diallylamine
Ex. 5 87 8.0 0.0%
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-




1,7-Cctadi ene Ex. 4848.00.1 Diallylam ne Ex. 5878.00.09 Diallylnmethylam ne
Ex. 69118.60.02 1,1, 3,3-Tetranethyl -1, 3-divinyl- disiloxane Ex. 7942. 30.03
1,3,5 7-Tetravinyl-1,3,5,7- - 23 tetranethylcyclotetrasil oxane Ex.
89110.00.02 1,3,5,-Trimethyl-1,3,5-trivinylcyclo- trisiloxane - 24 OMG AG &
Co. KG Qur Ref.: G 5010 DE Clainms 5 1._Process for preparing a Palladi unm0)
conpound, conprising reaction of a p‘alzf%dT um conpound with one or nore
conpounds o Ne general fornula.l Tn_The presernce of ajbase. IJ (T) In
whi ch: each| P idepententay s ERTRE r adi cal wiere one| of the |[A radicq
may be oxygen, sul phur, an NRO I5 group or an Si RIRIT graup, or where thg A
radi cal s yxbes a constituent of a 5- to 20-nenhereeiring 10.0 0.02

(7))

1,3,5,-Trimethyl-1,3,5-trivinylcyclo-

trisiloxane




system x is an integer from2 to 4, and each Rl to R' is independently
selected fromR, 20 OR halogen, CN, NO2, NR2, C(OR C(OOR OC(OR,
CONR2, NHCO2R, NHCOR, CH CH CO2R, Si(R)3, SiI(OR3, S ROR2, SIR(OR,
SABR, SR, SOR, SR, PR2, POR2, PO3H, PQ(OR)2, in which Ris a hydrogen
atom a substituted or unsubstituted CE#10-al kyl radical, a 25 substituted
or unsubstit , nQ- or__ polyunsaturated Cl1_10-al kenyl radical, or a
substituted %&ﬁgﬁéﬂob&s%c’tutl@d optionally heteroatomcontaining Cs_10-aryl
radi cal , and GQuwe Resfubstd t50t PEon t he al kyl radical or the al kenyl 30

radi cal are selected from hal ogen, O-Cl _|o-alkyl, - 25 phenyl, O-phenyl,
OH, NH2 and hal ogenated Cl1_10- al kyl, and the substituents on the aryl

radi cal are selected from hal ogen, CElepdmg kyl, O Cd _10- al kyl, phenyl,

0- phenyl , 5sOH, NH2 and hal ogenated 5 Cl1_10-al kyl, where R2 and R3 and/or R5
and R6 together with the carbon atons bonded_t hereto may be a constituent
of a 5- to 7-menmbér&feopt ifsHal Py ePRétEfoatonF eohEEIHIME’ ri AETPOUNPY ocess
according to O ai mchphene) nrxatsidn ¥ 3 Paocessuacanidithd owethher of
the preceding cl ainms,oé/\hrgr e(ia nCORI%1 Lt_)oml§6 a%ev%ﬁlach eh edr olgejg at QIS 4. Process
according to any of"the preécedrig-elai s, r AN LA) RIS S brdlp of the
formula - CH2- X- CHhe anbseXcd ofsel éotsed from-0-, -5-, 15 -SiR2-, -NR and
- NC( 0) R,l?nd R is hydrogen, a Cl1_4 -alkyl radical or a hal ogenated

Cl_4-al kyl . 1

R (A)x R*
T>L__4</ :::4( (I
2 RS RG RS
in which:

each A is independently a CR'R®-radical where one
of the A radicals may be oxygen, sulphur, an NR’
15 group or an SiR'R' group, or where the A radicals
may ke a cocnstituent of a 3- to 20-membered ring

system,
¥ 18 an integer from 2 to 4, and

each R' to R'Y is independently selected from R,
20 CR, halogen, CN, NO;, NR;, C{O}R, C(O)JOR, OC(O)R,
CONRz, NHCO;R, WNHCOR, CH=CH-CO;R, Si{R)3, Si(OR)a,
SiR{ORY,, SiR,(OR), SO3R, SOR, SOR, SR, PRy, EOR,,
POsH, PO(OR)z, in which R is a hydrogen atcem, a

substituted or unsubstituted Ci.1p-alkyl radical, a

25 substituted or unsubstituted, mono- or
polyunsaturated Ci-1p—alkenyl radical, or a
substituted or unsubstituted, opticnally

hetercatom-containing Cs_ip—aryl radical, and the
substituents on the alkyl radical or the alkenyl
30 radical are selected from halogen, O0-Ci_ig—-alkyl,



5. Process according to Claim1, wherein the conmpound of the general

formula | is selected from 1,5-hexadi ene, 1, 6-heptadiene and 1, 7-oct adi ene.
20 6. Process according to Claim1, wherein the conpound of the general
formula | is selected fromdiallyl ether, diallylamne, diallylnmethylam ne,

di al | yl et hyl ami ne, N-acetyldiallylaninmeZiallyl sulphide, diallylsilane,

di al 'yl di met hyl si l.ang,:25 dituehunyl sfheng, di fugfuryd amne, . pi s(thiophen-2-
yl met hyl ) am ne, di furfyur'yl sfgl ph?dé and’ 1, 3-* d?gv{jn;/“iZ en ene.e 7. Pridcess for
preparing a Pall adilkygl0) sodpoured, subsehptiisnng reeacthen ofyla pabiiadiium

conpound with 30 ane or re _conpounds .of, the general fornmula ll.in the
presence of a basé’ - Z%EnPei_C?f[e§ol %ﬁﬂ) (%Jﬁi%eél’Rl 1R105—)a(1)%r¥%i nSWiIEhT n is an
integer from3 to R2%yleachhBag1lt o Rihdrsyli,ndependent lahsehetbgdnbtem R, 5
OR, halogen, CN, N2, NR2, C(OR, C(O}é{g?, OC(%‘B, CONR2, NHCOZ2R, = NHCOR,
CH=CH C2R, Si (R) 3B fORy3; SPRIER) 2 SMRO(R), TBRT SCPR a8ER FSR PR,
POR2, POSH, P OR)gyedde £y Rehs bydpogen: & sibisddd U gd - 8f o na

unsubstituted CL_| o-aﬁ kyl radical, a 10 substituted or unsubstituted, nono-
or pol yunsat ur at e GL-d®~ =t klemgtt radi €ab; or d-msuwbstetut edtopnally
unsubsti tuted, opti qtnal I L het er.oat am cont ai ning C5_10-aryl radical, and the
substituents on the & KA FadiCa® ot the A%enyl 15 radical are sel ect ed
from hal ogen, O Cl1_10-al kyl,

2. Process according to Claim 1, wherein x is 3.

10 3. Process according to either of the preceding

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

4. Process according tc any of the preceding claims,
wherein —(A) is a group  of The formula
-CH;=X-CH,~ and -X- 1s selected from -0-, -—-5-,

15 -3iRy—, -NR- and -NC{O)R, and R is hydrcgen, a Ci-4

~alkyl radical or a haliogenated Cig-alkyl.

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

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

20 0. Process accoerding to Claim 1, wherein the compound
cf the general formula I is selected from diallyl
ether, diallylamine, diallylmethylamine,
diallylethylamine, N-acetyldiallylamine, diallyl
sulphide, diallylsilane, diallyldimethylsilane,

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

divinylbenzene.

7. Process for preparing a Palladium(0) compound,
comprising reaction of a palladium compound with
30 one or more ccmpounds of the general formula II in

the presence of a base:



phenyl, O0-phenyl, OH NH2 and hal ogenated C1_10- al kyl, and the substituents
on the aryl radical are selected from halogen, C -io-al kyl, O Cl-10- al kyl,
phenyl, O phenyl, OH, NH2 and hal ogenated 20 Cl1_10-al kyl, where R13 and R14
together with the carbon atons bonded thereto may be a constituent of a 5-
to 7-nmenbered, optionally heteroatom~cdntaining ring, and each R12 is
i ndependently sel ected from hydrogen, a 25 hydroxyl group, a substituted or
unsubstituted Cl_10-al kyl radical, an -0-Cl-lo-al kyl radical (where the
al kyl radica{L?ay—be—subst%ﬁuted—oi:Lunsubstituted),g% substituted or
unsubsti tut ed n (EY2V ) urated C1_10-al ken radi cal or a 30
substituted or[ﬁﬁg'ﬁg%l ‘%? g?konally - 27 heteroatom containing
Cs_10-aryl radicakn whg&g_the substituents are as defined for RL3 and R15
8. Process according to Claim?7, wherein nis an integer from3 to 6 and
each R12 is |ndep§ng§nghyl§t5gg4 4rahkyl -pagdphcal or a hal ogenated Cl_4-al kyl
radical. 9. Process for preparing a Palladlun(O) conpound, conprising
reaction of a pal Ladjum-eoppoune wit h QN Pfe M éf g@ﬂ@@@@éﬂsf%mt&@ gener al
formula I'll 10 in the presence of a base: Term (R16)
(CRlQCleRlS)O]"[SR(R&@MQQWQP1QNn1NOiA)NRmn @h@th,vca@dowraﬂéléadh
i ndependently 0 in of nd |s fro to 1000,
15 each R16 is in gggﬁﬁenggé élg%He éﬁ%éﬁnﬁ%)%‘ § él?b£)3’
SiR{OR),, SiR(CR), SO3R SOzR, SOR SR, PR;, PCRg,

POsH, PO (OR} 5, in which R is hydrogen, a

substituted or unsubstituted Ci-ip—alkyl radical, a

10 substituted or unsubstituted, mono- or
polyunsaturated Cis1p—alkenyl radical, or a
substituted or unsubstituted, optiocnally

hetercatom-containing Csoip—aryl radical, and the
substituents on the alkyl radical or the alkenyl
15 radical are selected from halogen, O-Ciip—-alkyl,
phenyl, O-phenyl, OH, NH; and halogenated Ci_1g9-
alkyl, and the substituents on the aryl radical
are selected from halogen, Ci_1p-alkyl, O-Ci_io-
alkyl, phenyl, OC-phenyl, CH, NH; and halcgenated
20 Ci-1g~alkyl, where R? anga RY™ together with the
carbon 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
25 hydroxyl group, a substituted or unsubstituted
Ci-1p—alkyl radical, an -0-Ci_ipg-alkyl radical (where
the alkyl radical may be substituted or
unsubstituted), a substituted or unsubstituted,
mono—- or polyunsaturated Ci.jp-alkenyl radical or a

30 substituted or unsubstituted, optionally



hydr oxyl group, a substituted or unsubstituted Cl-10-alkyl radical, an
-0-Cl _lo-alkyl radical (where the alkyl radical may be substituted or
unsubstituted), a substituted or unsubstituted, 20 nono- or pol yunsaturated
Cl_10-al kenyl radical or a substituted or unsubstituted, optionally

het er oat om cont ai ning Cs_10-aryl radicaF/ where the substituents are as
defined for R17 aﬂ@t&%at%c%oﬁ%élmngl% d?i Lp @p%@ﬁr&t hy svﬁ{@&t ed,irom R,
25 OR hal ogen, ON, NO2 R2, NHCO2R, NHCOR,
CH=CH CO2R, Si (R) 3ubsitiORp3Ls 8iIrR( R) 2= fSNRA( CRY, Rébmd $U2R, SOR, SR PR2,
POR2, PGB8H, POQ(OR)2, in which Ris a hydrogen atom a substituted or

unsubstl t ut e% Cl1_10- %Ielé I %g%gékﬁgnyfgr:% &3‘? t—;Jt eqvh% Li%suplst%gutgrq nono-

or - 28 polyunsaturate stituted or

unsubstitut ed, optinaralelry frivet & dat dmacan teaichi rﬁ@z(ﬁslﬂa@ép’én(ﬂ@lﬁiﬂ:b‘_ﬁla and t he

substituents on the al lﬂl r adi céaL or the al ker?%/ 5 radical are selected from
g

hal ogen, O CL_10- &Ky, hemAdl R hheryl | N B 92l dgenat B EL_10-

al kyl', and the substiitugnts on the aryl radl cal are selected from hal ogen,
Cl_l o-al kyl, 0-C1_10- al kyl, phenyl, O0-phenyl, OH NH2 and hal ogenated 10
C _lo-alkyl, where R17 and R19 together with the carbon atons bonded
thereto may Be a (?éfr@ﬂelstsueﬁlor oPT§P8Tipg 7anehbetadiuppli onabhyoweter oat om

cont ai ni ng ri ng, R0 s Lodepedent! v, sgleetafhfr UB-hydioen g 15

hydr oxyl group, a su stitute unsubsti tut
one or more compeounds of the general formula ITT

10 in the presence of a base:
Term-O-{ [3i {R'®) (CR*’CRYR™) 01,31 (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 100G,

15 each R'® is independently selected from hydrogen, a
hydroxyl group, é substituted or unsubstituted
Ci-10—alkyl radical, an -0-Cip-alkyl radical (where
the alkyl radical may be substituted or

unsubstituted), a substituted or unsubstituted,
20 monc—- or polyunsaturated Ci_jy—alkenyl radical or a
substituted or unsubstituted, optionally

hetercatom-containing Cs_jp—aryl radical, where the

substituents are as defined for R and R

each RY7 to RY is independently selected from R,
25 OR, halogen, CN, NO;, NR;, C(O)R, C(O}OR, OCI(OC)R
CONR,, NHCO;R, NHCOR, CH=CH-CO3R, Si(R)i, Si(OR)s,
SiR{OR}2, SiRz{OR), S0Oi3R, SOzR, SOR, SR, PR, PORj,,
PGsH, PO(CR):;, in which R is a hvydrogen atom, a
substituted or unsubstituted Ci_99-alkyl radical, a

30 substituted or unsubstituted, mono- or



Cl-10-al kyl radical, an -O Cl_10-al kyl radical (where the alkyl radical my
be substituted or unsubstituted), a substituted or unsubstituted, nono- or
pol yunsaturated Cl_10-al kenyl radical, or 20 a substituted or unsubstituted,
optionally heteroatomcontaining C5_ 10 aryl radi cal, where the

substituents are as defined for RL7 and?®19, and each Termis i ndependent | y

(R16) 2 (CR17R18CBL9) usisat@f-atcB16) c?ﬁ]0 al2an¥d. Pragessjaccording fo Caim
9, wherein the conpound of the general formula (I11) has "t he gener al

fornul a: Term O [ SPPREGFULERIICRITRIE) OUnsTeEiiERe  R16 terRIGaTky m and v
are each as defingd..n 3Q, %'oﬁ‘t%lnl 9 ¢dl, anéﬁ ?:%d?%%‘ird' Qﬁgt O 20 Ofi <

daims 7 to 10, wherein the conpound of “HhE or mil a 111
sel ected from di visnplsdisiukeaxaneyn 1tﬂe3,a3-kytletfeajtmdwl ok, 3rdi vaxh]ydardym | oxane,

1,1,3,3ttra5rret 3-dithi yl di.si | oxa 1,3, 3-tetr

met hoxy- 1 3 di vi nﬁlag]l%& &ox%ﬁ% fﬁ? %%t hyPo1 >¥§‘r1qﬂzﬁﬂ'nyP(':iFi~,‘11P o?@ﬁ%ld'i ol ,

1,3,5,7- tetravi ny hlang,ﬁ,, 7To-bBERAME MY CY GOt el @SiH-OXRRe AaRe ;-
3,5-trimethyl- 1,3,5-trivinyl cycf otrisiloxane. 10 12.” Process according to

hy of Claims 7 t@lm’l wkiedt eitret h@u%i?ﬁp@wat%f othetlyenerall fordatal |l or
|

1
a
11 is selectedfrg é]% tetr th)ﬁll, W 'Q!LE }LoxageC .

1,3,5, 7-tetravi nyl- %1 SELPCNES A hyl ¢y c1%6t ét raélﬁooxang and~
1,3,5-trinethyl- ]315_]{1/,]_3 Sehanwl nyCeptkatdi sidibxanRd,; and halogenated
10 Ci—1g—alkyl, where rR'7 and R tecgether with the
carbon atoms bonded thereto may be a constituent

of a 5- tc T-membered, optionally hetercatom-

containing ring,

each R*™ is independently selected from hydrogen, a
15 hydroxyl group, & subkstituted or unsubstituted
Ci-1o—alkyl radical, an -0~Ci-1p-z2lkyl radical (where
the alkyl radical may be substituted or
unsubstituted), a substituted or unsubstituted,
mono- or polyunsaturated Ci-1g-alkenyl radical, or
20 a substituted or unsubstituted, optionally
hetercatom-containing Cs-i1pg—aryl radical, where the

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

each Term is independently (R'®), (CRVR™®CRY®}8i- or

(R*®),51-.

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

Term-0-[Si (R'®) (CRYCRYRY¥) 0] ,~Tern

where R'® to Rw, Term and v are each as defined in

30 Claim 9,



13. Process according to any of the preceding clains, wherein the palladium
conpound is selected from PdX2, PdX4, MPdX4, MPdX6, (NH3) and

[ PA(NH3) 4] X2, where Mis a hydrogen atom an alkali 20 netal or NR 4" (R =
hydrogen, ¢ _4-alkyl) and X is a halogen or NO3-. 14. Process according to
Claim13, wherein X is chlorine. 15. Pré€ess according to any of the

precedi ng cl aims, p23Mher eidr 4 Rg feaqtd onds &ff eciediddh 1 he.preggnce of a
sol vent or solvent mxture. 16. Process according to Caim15, wherein the
sol vent is sel ectd@rfeiomike eromGIuBl apEohdks Jangré2 GorstHer standrmi xt ur es

t hereof. 30 17. Prggess._a r.di t y th I i cl ai herein
the base is sel ectIgg f?%m%%ﬁl?gﬁ%%ne?‘gﬁg- d%%ltnggld? ss?ﬁg)lggll?g%'ne?bg?s% hg\lhrret al
salts and amoni ume tSates hdAmipBi-divdas vilR4's \wbernaeR = H by3 l-deatkyl) of

car bonat es, hydrogencarbaonates and hydroxi.des. 18. Process_accordi ng to any
of the pr\%cedi ng %Weﬁ‘ﬁ’sl,"l’%"éﬁl_ gll@(?” fﬁgéﬁﬁlioﬁﬁpref'i catibn’stepSt 43" Process
according to any @fthR&Pnecediing nGhalis 1 ox8hs0 CONPIiShNge @, Foncentration

step. 20. Process according to any of the preceding clains, Wwherein the
reaction of the palilVidivdiicddpeanddiolwi th, dne, orteb¥evtoyrpolinds> of -t he
general formula I, L1 _or |}l ] rrl t in_th resence. of,. .one or nore
| i gands ot her tha%ettﬁgmgg#g&5r¥§ﬁgf %ttﬁg%qglg%gpgl afnoa‘rarr% g’?,tﬁlg%1fh¥fl. 21.
Process accordi ng 1t,¢ ,am rofrihke cyrcdcediing 1okanes,

10 12. Process according teo any o¢f Claims 7 +to 10,
wherein the compcund of the general formula II or
IITI is selected from 1,1,3,3-tetramethyl-1,3-
divinyldisiloxane, 1,3,5,7-tetravinyl-1,3,5,7-
Tetramethylcyclotetrasiloxane and'l,3,5—trimethyl—

15 1,3,5-trivinylcyclotrisiloxane.

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

PdXs, Pd¥,, MoPdXy, Mo, PdXs, (NH3) ,PdX; and

[Pd (NH3)41¥;, where M 1s a hydrogen atom, an alkali

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

a halogen or NO; .

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

15, Process according te any of the preceding claims,

25 wherein the reacticn is effected in the presence

of a solvent or solvent mixture.

16. Progess according to Claim 15, wherein the solvent
is selected £from water, Ci-g—alcohols and Co_g-

ethers and mixtures therecf.

30 17. Process accerding to any of the preceding claims,

wherein the base 1is seclected from alkali metal



15 further conprising the reaction of the palladi um conpound with one or

nore |igands other than the conpound of the general formula I, Il or III.
22. Pal | adi um{0) conpound obtai nable by a process according to Claiml1,
wherein the conpound of the 20 general formula | is hexadi ene or octadiene.

23. Pall adi um(0) conpound obt ai nabl e by3@ process according to Claim?9,
wherein the Conpogg%tgf tgfkagfggr E 'nﬂéié II Eﬁts and ammonium
Tyl cy

1,3,5 7-tetraviny tetranet clotet r asi I 6xane.
salts (ammonium as NRs' where R = H or Ci-g—alkyl)

0of carbonates, hydrogencarbonates and hydroxides.

18. Process according to any of the preceding claims,
5 also comprising a purification step.
19. Process according te 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

190 with one or more compounds of the general formula
I, II or I1II is carried out in the presence of one

or more ligands other than the compound of the

general formula I, II or IIT.

21. Process according to any of the preceding claims,
15 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

20 general formula I 1s hexadiene or octadiene.

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

tetramethylcyclotetrasiloxane,



