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such as 1,10 - phenanthroline, 4,7 - dimethyl - 1,10 - phenanthroline, 4,7 - diphenyl - 1,10
phenanthroline - disulfonic acid, 2,2’ - bipyridine, 4,4’ - dimethyl - 2,2 - bipyridine and 4,4’ - dichloro
2,2' - bipyridine.

The quantity of ligand used for the catalyst in the process of the invention is at least 1 mol ligand ;-
65 gramatom palladium and/or ruthenium.
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was anal yfeed high: convastierene 6. 3% trans-2-butene 63.3% cis-2-butene 30.7%
The exp¥rinents 4,6 and 8 are not according to the invention and show t hat
an excess of the acid with a pKa of less than 2 relative to the Ilgand IS
required for a high conversion. 15 20 25 30 35 40 45 50 55
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60 65 6 EP 0188830 Bl .[err] 7 EP 0188 830 Bl Exanple 11 A 300 n
magnetically stirred Fbstelloy C autoclave ("Hastelloy" is a trade mar

was charged with a solvent and pal | adi &R £388:830, Bbnodentate | gand a
an aC|Q_Mnth a pKa of | ess phanr—2as—eatalytic—system—Fhe—aut-e¢l ave was

flushed with propene, filled vB*Lh 40 m. liquid propene, seal ed and heated
to a 5 specified tenperaturg ee,ified.\react'on kol e of he contents
of the autoclave were anal yze gay gas/ i qffi d chPondt ograpﬁ’y ¢ conversion
of propene to products (dinmer#? tyriners, etc.) was cal cul ated a$ nol of
propene per granmatom pal | adjtm perhour. The Serectivity to thejdi ner
hexengs is given as % nol d megg fin the products forned. to pat a and
resul tis of the experiments {Lsah8d [2 carried out according to thefabove are -
rrenth)ned in Table 15 20 25 §O§§5 40 58 55 6@ 68 83 -SEP 8188&3( Bl [err]
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EP 0188 830 Bl Exanpl e IV A 300 ni magneti cally'stirred Hastelloy C 9

autocl ave ("Hastelloy" is a troGR @488 83@sBdharged with 40 m tol uene, .

m acetig q&kqiand 0.1 rmol pall adium acetate and 4 mmol [err] as cataly
Fnbllo

system FagheRicalig stirfe Wakiaiby i st cigVe HbRte A i d thdd8 thaktdh Wb RLG&N\GimAl @
pr essur esdifendidhdipanadiveesert amdnddeaste tigind ahe b heid with\h (pEs oblessabadtd Btk gE Of
1 hour t swstemoTheautoglaysf was fiashad wistt PrpenefBied with) miZiadidipyopgres fdaled andiheated to a

chr omaf o%ﬁ%%%@igﬁz@ rastPssifiest regtipm Hme thy YPIFR's ioF Hiei 3HieciBYeoMire faahrisby4 800 -
mol et he - Ak kﬁﬁk sREeROners 08) GANMRISLOR Abt AERbdne ,aC1 d
t 0 sec- bgaybtomCitliadien %s:;%%é @'th{eji}tigig Bt TEMer Mexbned (gitidn 469 Hed) idg.ﬁtj "§ the
stirred gicesl looyedC aut ocl ave ("Hastelloy") is a trade mark) was charged
with 5@ ni Datatang resuitsiofthg experiment®! SdiPieeried @it pespidinentatbe pipveere mertioned in Jlatke nmol
1, 3- pr op¥inedi y! bi sdi phenyl - phosphi ne and 3 mwl tri fl-uoronet hanesul.f oni c
acid as catalytic system The autocal ve was flushed with ethene and filled
with ethene at a pressure of 40 bar, sealed and heated to [err]. After a
reaction tine of 5 15 hours the contents were anal yzed by gas/|iquid
chromat ography. The conversion of nethyl acrylate was 40% nol. The

i

conposition of the product m xture was: nethyl pentenoates 30% nol ,
but enes 30% nol , 20 , : acryl ate
di mer sz 40% nol . Exanple Vt A 300 nol nagnetically stirred

Hastel |l oy C autoclave ("Hastelloy” is a trade nmark) was charged with 50 mi
met hyl acrylate and 0.5 nmmol pal | adium acetate, 1 mol tri phenyl phosphine
and 3 pmol trifluoro 25 nmethanesul fonic acid as catalytic system The
autoclgve was flushed with ethene and filled with ethene at a pressure of
40 bar, sealed and heated to [err]. After a reaction tinme of 1 hour the
contents were anal yzed by gas/liquid chromatography. The conversi on of
nmet hyl acrylate was 30% nol. The conposition of the product m xture was: 30
met hyl__pent enoat es 43% nol , but enes 46% nol ,
acrylé?e di mers 11% ol . Cainms 35 1. A process for the
preparation of dinerization products from aliphatic nono-ol efi ns having
2-12 carbon atons per nolecule in the presence of a catalytic system
derivable froma conpound of a precious Goup VIII nmetal and an acid,
characferized in that the aliphatic nono-olefin is contacted in an aprotic
organic solvent with a catalytic systemforned by conbining a palladi um
and/ or rut heni um conpound and 40 an acid with a pKa of |ess than 2, except
hydr ohal ogeni ¢ acids. 2. A process as clained in claim1l, characterized in
that tBe acid with a pKa of less than 2 is [err]. 3. A process as clained
in claiml, characterized in that the acid with a pKa of less than 2 is a
sul phonic acid. 4. A process as clained in claim3, characterized in that
the acid with a pKa of less than 2 is 15 trifl uoronet hanesul phonic acid or
p-t oluenesul phonic acid. 5. A process as clainmed in any one of the
precedi ng clains, characterized in that the catalytic systemis fornmed by
conbi ning the pall adi um and/ or rutheni um conpound, a |ligand containing at
| east one at om of
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G oup Va of the Periodic Table of the El enents as coordi nati ng atom and t pe
acid with a pKa-of less than 2 in a quantity of nore than 1 equival ent a
per gramatom Group Va atom present in the ligand. so 6. A process as

cl ai meg i n ahy one of the preceding cl gEpmg 18$830CBA i zed in that the

| i gand**§ a nonodent ate l'i gand whi ch_canpri ses a_canpound cont ai ni ng one
trivalent Nor P atomwhich is bonded to at | east onb aromati ¢ hydrocarbon
group. 7. A process as clained in any @hg of the prejcedi ng clains,
characterized in that the nonodentatje Ei@ rgl cogprisies N, N -dinmethylaniline
or a derivative thereof. 55 8. A prafdss as claijmed in any one of

clains 1 to 6, characterized in that tﬁ% nbnodentate | i gand conpri ses

tri phenyl phosphi ne or a derivative tnere01. §—Aprocess as clained in any
one of clainms 1 to 5, characterized |in dhgt the nonogdentate |igand

conpri-ses a conpound containing a trlg Ent N atom whi ch is a nenber of a
heterocyclic aromatic ring. 10. A prlog&s3 clgined in any one of clains 1
to 5 and 9, characterized in that theg gqdent atte |ijgand 60 conprises
pyridine or a derivative thereof. 11 84 griocess as c|ained in any one of
claims 1 to 5, characterized in that| tie lligand is & chelate |igand which
conpri ses a conpound containing at |jea tiwo_atons af G oup Va of the
Periodic Table of the El ements, which

conprising 2-6 carbon atons. 12. A pr.
1 to 5 and 11, characterized in that E@?‘ Hel at® |igand 65 conprises a
conpound which contains in the nol ecuke a group of the fornula 10 EP
0188.830 Bl Exanple IV A 300 m nagnetecakty—sti++ed Hastel | oy C autocl ave
("Hastelloy" is a trade mark) was charged with 40 m} tol uene, 10 ml acetic
acid and 0.1 mmol pal | adi um acetate fagg 4 {[rmol [err]{ as catal ytic system
The autoclave was flushed with ethe °éhg fglleg with ethene at a pressure
of 40 bar, sealed and heated to [err|§& After & reaction tinme of 1 hour
the contents of the autoclave were anflg/zgd by gas/If qui d chromat ography.
The conversion of ethene to dinerization groducts was 4800 nol ethene per
gramat om pal | adi um per hour. The conversigm of dCEIiC acid to sec-butyl
acetate was 78 %ml. 10 Exanple V & |30& ni gragngt cally stirred Hastelloy C
autocl ave ("Hastelloy") is a tradednar gV @Smchar ad with 50 m nethyl
acrylate and 0.5 mmol ruthenium ac@tyl &cetlofat e§*D. 5§ mmol

1, 3- pr opanedi yl bi sdi phenyl - phospht ne—ard-}3—me—t+Hf | uor omet hanesul f oni ¢
acid as catalytic system The autocal ve wgscflughed with ethene and filled
with ethene at a pressure of 40 bar, saaged'and*heated to [err]. After a
reaction time of 5 15 hours the cont &%Evere anal yzled by gas/liquid
chromat ogr aphy. The conversion of netﬁ£~«; yl ate was 40% nol . The

S
ar e |connected [t hrough a chain
sq as claingd in any one of clains

conposition of the product mixture was:3 gt yI gent gnoat es 30% nol
but enes 30% nol , 20 T acryl ate
di meirs~ 40% mol . Exanpl e VI}-A-304 nn! ragratically stirred
Hastell oy C autoclave ("Hastelloy" ijs a trad% mar ki was charged with 50
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m et hyl acrylate and 0.5 mol allﬁéjé) tate 1 nmol
tri phenyl phosphi ne ahd 3 mol t BPr Oy thanesul fonic acid as

cat al yt L,cxaw,&tgem The autocl ave was fl ushed with ethene and filled with
et hene ab aA 300 @8 sapetichly &breh tasteld@ 8lacciaie l—hetartoedrse@ra&’é):ﬁark)/tfaherrar@edrmta@o| on

time of M kivare (Gl ae@neemrsi wrreweolanlaldwzedet nyAgyirhel S@stthrcetm art ye The
conver i § ‘ﬁ“ﬂﬁ"e ftmedgr;f nggledyitietbgpe at Tﬂ’ésst't?

ture er a ion e contents of the autoclav hromato rapQLv3(y
m x WeStne version of ethene to drmenzatlcm products was

mpalladif
nol , but R&UR.SThe conversion of acetic acid t6 Q8- 603%3.:&5&5 a@- 79 .
Claims 35 1. A process for the preparation of di rrerlzatlon products from

ali phat | E o-ol efins having 2-12 carbon atons per nol ecul e i n t he
presence ‘ﬂn% Mzaﬁ §¥re ﬁ qlgrbgqpcla&é erglf% rs e mark) w c e%lw?tH 0
g g i A e B
nono- ol ephdsphise éﬁGBtn&ﬁdl ubrﬂm@ihar&?rﬁlﬁhﬂc@cr@ﬁgc%ﬁlyﬁc S@lelCTHe a‘MoE eatvdé&lbélxgy Wwite
syst em f ethereandfiled avith iethiemept a preedureaafidl mraaedéd)andrhgath@mm erpwcmbnand ofl® an
aci d wit he FORPNt et rlyzpdlby g/l tesra *U eni ¢ aci ds. rocess
as cl ai med TR SRTVEFsin ©F eIyl agYip o %rf“ %‘éﬁ"d° f\iPe H’°8”°r5K5’“ We&ss

than 2 is [err] 3. A procmyage@gnagtgged in cgoag Moil, - characterized in that
the acid with a pKa of |essutehan 2 is a sul phawmd morci d. 4. A process as
clainmed in claim3, charactaevitecdimgm t hat t heto%cmdl.with a pKa of |ess than

2 is 45 strﬂ tj r omet hanesul phonr c acid or p-toluenesul phonic acid. 5. A

process nBricdfiVstifh ell ul¥elald dﬂlaﬂﬂll H e QE h'56]
t haty then@%ﬁnlyb’éctﬁatggyrﬁitgnnh% at@qqrmﬂnﬂﬂ tﬂ‘g'r'etnhﬁhdgﬁl @éﬁa éﬁ rifiioro

r ut hemdsu Methemgaaifonid acidiad dagazndsyﬁterhnae mt&n}pvafrva fRaBdd with @thaheind Gifed (Wit efpenéat Hf

t he Per i otsayrephif bar.géaledizad Ea@#ecrﬂﬂgﬁ a%erempwmatepﬁ‘qwattbm@mtw aelyddrth a
pKa of Iégsﬂrf"t"ﬁé romalogreBMauant ity of nore than 1 eq ent

gr anmat om G oup VA atom pr&: gg‘h“far N hgylnrmban °°g'(9°s ion ‘gt % 'ﬁ? ’gmg yras:
claimgg in any one of the pRdaRedénidhostball M5, C438y Aol eri zed in that the
ligand i s a nonodentate |i gawdeswhi ch corrpri ses%amobnpound cont ai ni ng one
trivalent N or P atom whi clicrvistetmerad to at | €¥%smobne aronmatic hydrocarbon
group. 7 A process as claimed in any one of the preceding clains,
charaggeri 7Z€d in that the nonodentate i gand conprises N, N -di net hyI ani | i ne

or a deri vat A\pockdaabe8é prephration of dimBrizaflorDproGRES o aliphatic i oloRfid Haviag e—94
cl ai ms ledrkpn@tontsipar molb@id ia the prepentheita cothigtigspsierd derivalbie from g asrapatiodipiiai psegivus
tri phenyﬁpﬁ %:E{’E?ad”gﬁ ap agjdy qhvaqt{rved infiagt dhet aliplptic masp-glefin is cartagtedhin PR @PIOfic any

one of, cLAPHE 2 cupuesvsian dgmm"gg% j\{'jéf‘?t‘ﬁhﬁ'&‘é%f‘ﬁ?eé'”ﬂ Gapepnd and
CONpr i Ses’ &, & prase! fmaa.mgr ehakdcleM b it bl of 16hs thaRRTDREE,Of @
het er ocycl i3cA procdsBad diairhédig claidO, chirape@ae Bihalthe iAW EpKabf RESthaN s Hduiphbiit M5 1

to 5 andaoyi char acterized in that the nonodentate |igand 60 conprises
pyri dipe '“‘ﬂ'z tasthg eoid| i ake Af leps/thame inf

cl aigp 1‘"9%‘5"’3“‘“%??'2 ,éfaaﬁ'g,%'aﬁ °'i" Seﬁs%g b ertqargaere?& Blafith€ tamg nhi ch

conpr i's eﬁ:rraemrw&btﬂ g tHephifldit ¥ dBé ru h@-ﬂ@ﬁm cdrifbund, AiGard Hﬁ 5tOR of
Per i odi cGrbabVeofatie tteheduEraemmhs Fleminiteds casrdingting ot ad tltehibld a gKLdtddsithan 2

conpri si 'ﬁgﬂ guaeﬂtzagf ene mﬁoﬁsequwﬂem/ﬁ rRSE gremateq Eiogp Ye ditdmh presant imthe digarsh ai ns

n e e } (¢ a
1to & arqg ?énﬁ ag%ﬂfé'ﬁ co gs@c un%ipﬁiér!tm?%t‘%nv?ltrqwfrratom q\rm?sdmn eds%o
conpoundgs @tid Wydhde Eye % The f ormu
7. A process as claimed rn any one of the preceding claims, characterized in that the monodentate
ligand comprises N,N’-dimethylaniline or a derivative thereof.
56 8. A process as claimed in any one of claims 1 to 6, characterized in that the monodentate ligand
comprises triphenylphosphine or a derivative thereof.
9. A process as claimed in any one of claims 1 to 5, characterized in that the monodentate ligand
comprises a compound containing a trivatent N atom, which is a member of a heterocyclic aromatic ring.
10. A process as claimed in any one of claims 1 to § and 9, characterized in that the monodentate ligand
60 comprises pyridine or a derivative thereof.
11. A process as claimed in any one of claims 1 to 5, characterized in that the ligand is a chelate ligand
which comprises a compound containing at least two atoms of Group Va of the Periodic Table of the
Elements, which are connected through a chain comprising 2—86 carbon atoms.
12. A process as claimed in any one of claims 1 to § and 11, characterized in that the chelate ligand
65 comprises a compound which contains in the molecule a group of the formula

10
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EP O 188 830 Bl [err] 13. A process as cI aimed in any one of the preced| ng
clains, characterized in that the quantity of |igand mmuw,mr'm
l'igand per grammat-om pal | adi um and/or ruthenium 14.
in any one of the preceding clainsg lba?a# ga‘g in that tHe duaﬁtlty of
the acid with a pKa of |ess than 2 S east equi val ent acid per
gramat om pa‘fxiaasdieum and/ or ‘ruthenium 15. A process as cI al med in any one of
the pr ecedl n‘q ag’@ﬁ%ﬁ"& 't’ "f%‘qu’lyﬁ atéﬁﬁ?"et‘%“é '32' iy ﬁﬁ?’fbwﬁlcéffpgeﬂs'} :2
ctnene. 15 S .&m Sk R A Wik S el

1¢

aut
char act er b ZﬁGfr b Feak 1 &J:dr ht@ntQEﬂﬁe Selavélwérd afdi ﬁ&ﬁcﬂr%asz
20 1. Verf ahs emwersibn Hem&he{ol dirfigization pkidoes wmoa)rnsupﬂ@ﬁhjb’dr gRmMatdth palladlum per

al i phat i schur-Nbacenversiancef asetic Ridpjogsed-butoisktetesvasiBapoaten je Mol ekul in
Gegenwart sines von einer Verbindung sines Guppe VIII-Edelnetalles und
ei ner Sauggxgﬁ,ndgaytbaren kat al ytischen Systens, dadurch gekennzeichnet, dag
das al i phat i serseo Mbmegleefatiystiriad BbAQIBY 8PItOEIAVE CHASIRY DY thah Avarkl RSLLRYGEd Mrﬁﬂo
mt ei nem kak alethyl emhaa thEe of] @ghahiun kesidaritomte rln meich 4 13-pReraheailiihistiphenyi-

und/ oder RLH’H%RW °'8ﬁ’6thé’"ﬁ\é‘f° EIF‘ as ac‘V“ Yf?gé%ﬂgag pive yegflushed with
ki ei ner gl spegne g‘g‘ % 1@:& ig fﬁm Tt idrager fragor
in Berdhrung g e&@bxs.owo? et s{s % éi:mdagtfonlef HaDHIGE mixture was:
gekennzei chnet, daB di e Saure mt ei nem pKa- Wert von Kkl einer als 2 HBF4

i'st. 3. Verfahren nach Anspr uctetiy! pepieneeteh geken?PZ/eF@hnet daB di e Sdure
mt einerpKa-Wert von ki ei nerPY [‘E +&isne Sul fon mebist. 30 4.

Ver f.ahr efd” nach Anspruch 3, dadivern ge &nnzei chnet, *T8F3 die Saure nit e nem
pKa-Vért vVogxakbrivier als 2 Trifluoronet hansul fonsaure oder :

par a- Tel uol sula3onsalmagnetically ﬁrredm&eaw@autanaeh("éasmﬂm"dmuade mtke‘hamdarged with 50

Ansprdéhe, @ raa;ﬂ; mqa&eam’zgaaﬁ PmebpallagiyB aeﬁste‘;kbw %J' ln s i tnﬂ::tr: |
o cFe R S e AR
er weni gs &Qﬁﬁq@a h [f erl O ensyst ems erren

koor di ni er endase eararaasmnt&na{ethyl 35y|atedvadan%8aur naherm&mpesm@mfm(apbwn&t vifidre was:
kleiner als 2, in einer Menge von nehr als ein %w val ent Saure le
Gr ammat off des i m Li ganden vor Iyt Aerierogiesippe Va gebil det wird. 6.

. Dt b .
Ver f ahren nach ei nem der vorstgﬁ ﬁd&ge,@nspr@he,1 {ﬂi ch gekennzei chnet,
daB der Ligand ein Mnodentatligand ist, der sine Verbindung unfaBt, die
ei n drei werclaiges N- oder P-Atom ent halt das an weni gstens sine aronmatische

Kohl envva%‘sserstoffgrup e gebunderi |st 7 Verfahren nach e| nem der

\|<|0rNISt ghrergg%g ba&négamfsfsyjz%gﬁe% ergrg Pf:f,l aggga% ic’s te erlv g?:}fzomfa m %]ttmﬁ o?v pr mou m
d 0-0 sarﬁ:'

der Anspr dcdiganic sBiventith@ gﬁa{}tﬁhyﬂa &Jlﬂrﬂid;dvfb &'hmg ﬁillad@tlh aMDSraGe éﬁuﬁf dn@%ﬂ% and

Tri pheny4preosgid witih denKaeif esbatranvatexdepemarphaiofanBt acidd..  Ver f ahren nach ei nem
der Anspr uche 21A posess, as g 'awémclgH e sherastedtpdd ‘haH‘&Ba?ﬂ% N?r%éléh'?%?t'h? 'ﬁch“B
si ne, Ver bi ”aﬂ ﬁ o BRFeRyes claimes i Py ‘rﬂlaﬁgﬁ‘*f’ﬁe&éﬂs‘ %f’leéﬁ‘gf"é} P B RhSShANLS 1 2 syiaponic

Tei | " si nes Neyehqrydehd 8¢ BGMed IO Wint SCHRACRIAIGS tabihe bR W.Veafpabroerbsamh 2is
ei nem ders AfyniraitdtBanksuipionid adia (br Srtoklatbaiigienigekiannzei chnet, daa d
Monodent at | i g&rfiptPgass e qlpimettin ami ane PEhé Rrateding cleions. aarbeterized in that the catalwc system is
formed by combining the palladium and/or ruthenium compound, 3 ligand containing at least one atom of
_ Group Va of the Periodic Table of the Elements as coordinating atom and the acid with a pKa of less than 2
in a quantity of more than 1 equivalent acid per gramatom Group Va atom present in the ligand.
50 6. A process as claimed in any one.of the preceding claims, characterized in that the ligand is a
monodentate ligand which comprises a compound containing ane trivalent N or P atom which is bonded to
at least one aromatic hydrocarbon group.
7. A process as claimed in any one of the preceding claims, characterized in that the monodentate
ligand comprises N,N’-dimethylaniline or a derivative thereof.
55 8. A process as claimed in any one of claims 1 to 6, characterized in that the monodentate ligand
comprises triphenylphosphine or a derivative thereof.
9. A process as claimed in any one of claims 1 to 5, characterized in that the monodentate ligand
comprises a compound containing a trivalent N atom, which is a member of a heterocyclic aromatic ring.
10. A process as claimed in any one of claims 1 to 5 and 9, characterized in that the monodentate ligand
60 comprises pyridine or a derivative thereof.
11. A process as claimed in any one of claims 1 to §, characterized in that the ligand is a chelate ligand
which comprises a compound containing at least two atoms of Group Va of the Periodic Table of the
Elements, which are connected through a chain comprising 2—6 carbon atoms.
12. A process as claimed in any one of claims 1 ta 5§ and 11, ¢haracterized in that the chelate ligand
§5 comprises a compound which contains in the molecule a group of the formula

10




11. Vé@rfahren nach ei nem.der Ansprdche 1-bis 5, dadurmﬁ"ﬁmnﬁ' Irm , da
der Litgand ein 50 Chelatligand ist, dgEp <) 1888301 U uﬂ imt ens{ ¢
zwei G .uppe-Va: At onme des Periodensystens der El enents enthal't, "di & Cbher

sine 2:pbis 6 Kohlenstoffatonme unfassende KetteMverbunden sind. 12.

Ver fahren nach ei nem der Anspruche 1 bis 5 tgfd 11, dadurch gekennzei chnet,

daB der Chel atligand sine Verbindung unfa~t,|die in dem Ml ekdl sine G uppe
der Formel 55 c N Cl C60

N N enthalt. 13. Verfahren nach ei nem der” Vor st ehenden Anspruche, dadurch
gekennzei chnet, daB di e Menge des 65 Liganden Neni gstens ein Ml Ligand je

G anmat om Pal | adi wIapridédad d€diairRed iR 8RY dABLIARS Sr8dliing claims, characterized in that the quantity of ligand
EP 0188 030 Bd id 4t leddenfradirtigand s Ghanehdd@mpaiRbiukhOdralor e, Anspr uche,

dadur ch gekennzei thAdrocessaBcidimed eany enelefitheSaenedingrilsime. charnqtqyided ihat the guantity of the

kl einer als 2 \ﬁﬁ'ﬁil‘gjgtae"r'n‘é °it9$°§'ain§5¢a|%ﬂ% yiva eet?d Bate-pe|\agilim, pnd/or ruthenium.
und/ oder Rut henjaHalonis Bithine. 15 Ver Yalieetl PrabRoog| A S R PR THB AepE fhe aliphatic
AnsprOche, daglur cle. kR 2eH5M@H.anfeHE ofldfimah oA Ahbra&i8edin Man@ROLIBhitR nfehbSifin is
ist. 16. Verf alprapensaach ei nem der AnsprOche 1 bis 14, dadurch

gekennzei chnet, daB das_ al i phati sche Monool efin Propen ist. Revendi cations

JO 1. Proced6 patEPtapsprishe aration de produits de dinbrisation a partir de

nonool 6f i nes z@-l | PR el uPYRRLIRSV R D?rnért%at%‘v%ktg@al %ﬁﬁ%@h&%m@&!ﬁ%&# -2 bis 12
en presence d' uhBysdfRtoarn GaMALRI iInd3egerialt efed Vortdiler Yerbindiing| el SRupPe VIN-EBinatalies
preci eux du groupeing [Shurethedéitharea kawigtisciommr SyGteGisi deiush gekengaeizhhet,0deBnidds dlighatische

monpol 6fine ali ?E%}y_’i einé:g aelgﬁgcamorg@&g@n&ﬁsggﬁn@%mi@tymﬁa@[y@sc&mQyﬁe das durch
Ny ombin 1 alladjum- u er, Ruthegiu i ingr Saura mit ei -Wert von
avecTun SYS'[? e f m}%ﬁ onlf n jgﬁwa&r %sgﬁﬁﬁj, E%g#g #%td § in%qrmﬁglg acht wird.
pal | adi um et o g.b.l._vaug abH Ari3bruh 11 Backafoh GekeREEhnEN ddAlRL Saliedil cidin e WertRon kieiner
| " excl usi on desisaz HERSisthal ogenhydri ques. 2. Procede selon |la revendication

1, caract6rise a;n;-d{eff ; dafiam;terecf‘a\/wuwhgtp#mzeim fai e SAurR natpinetiBIK4-WeB von kieiner
Proced6 sel on | Q}Og a%'aiur;) 1 £3rac 6rise en c q,uas,,l ‘aci de a Sy m(a

. . : 4, ahren nac Spr adurch gekennzejchn a aur ginem pKa-Wert von kleiner
nier eur a2 g VIR SR e b N
revendi cation 3, 6akAshrdNadfeifdih dePvdisiehehdeRAIn§RucRY, A8duith gakeRndelthik, idBt s Ratglystische
est |'aci de triSybteor duregt lKambigiateh Oddr QRetiadiumd usdzadde Rothbedilmoenigsdung,osingpU bigarlien, der

Proc6d6 sel on |wemsete@ﬂé1 '%SUP? %ereGrm Ve desdiqriodenaybtems des Eigmenie pis koprdinierendes Atommepathait,

3 : i - vo iner a in piner als gin Sayre je
en ce que |e %ﬁgﬁﬁﬁo jﬁgﬁ.\%@’g}ﬁ‘%ﬁus%ﬁﬁ%%re b%%ﬁi‘ﬂit%ﬁéﬁﬁ?ﬁa.aﬁ' domsESye
pal | adi um et/ ou” dg Vel HackTbiném HeF vols eﬁﬁ%d%ﬁé,‘ sdthin Bakdhazehihindd l A Berligand ein
groupe Vb du t aldneddhtdiiRandidi, Geteind MBroRIdEREIERt dié bih ldfivikrifde® NEodbe P-Afom enthalt, das an
coordi nation emed@ﬂshsa?‘hqjvommhmhowﬂaésmh ffgremnz gﬁbt:v_’n:em ‘iijst&unﬁ ql'J(ant i the o d
i 4 n i vorstehenden Anspriche, dadurch gekennzeichnet, da er
superieure A qquloengyelntat |g§1ﬁ N?ﬁ"-%%:et ylamrl; oder ein Derivat hievon umfaBt.
8. Verfahren nach einem der Anspriiche 1 bis 6, dadurch gekennzeichnet, dall der Monodentatligand
Triphenylphosphin oder ein Derivat hievon umfaft.
9. Verfahren nach einem der Anspriche 1 bis 5, dadurch gekennzeichnet, dal der Monodentatligand
) 45 eine Verbindung umfalt, die ein dreiwertiges Stickstoffatom enthélt, das Teil sines heterozyklischen
,\*" aromatischen Ringes ist.
10. Verfahren nach einem der Anspriiche 1 bis 5 und 9, dadurch gekennzeichnet, dal der
Monodentatligand Pyridin oder ein Derivat hievon umfafit. _
11. Verfahren nach einem der Anspriche 1 bis 5, dadurch gekennzeichnet, da der Ligand ein
50 Chelatligand ist, der eine Gruppe umfaiit, die wenigstens zwei Gruppe-Va-Atome des Periodensystems der
Elemente enthalt, die Gber eine 2 bis 6 Kohlenstoffatome umfassende Kette verbunden sind.
12. Verfahren nach einem der Anspriiche 1 bis 5 und 11, dadurch gekennzeichnet, daBd der Chelatligand
eine Verbindung umfat, die in dem Molekiil eine Gruppe der Formel

55 _ : N—

60 _ 7N\

enthalt. ' .
13. Verfahren nach einem der vorstehenden Anspriiche, dadurch gekennzeichnet, daR die Menge des
ss Liganden wenigstens ein Mol Ligand je Grammatom Palladium undfoder Ruthenium betrigt.
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atone-granmme d' atone, du .grou Va ﬁ@ggatsqans |l e ligand. 6. Proced6 se

| " une quel conque des revendl catl ons precedentes, caract6ris6 en ce que |§
| i gand est14 Yarfahreyenadh eiveto desrypGtehender dmeprichrd dmrqb@ﬁ';?os@ctmntdemalnﬂ\ﬂeuwmone
trival et ;ﬁ"?ﬂ) P %“Mg"qu'i‘ klglopr 313 waniggtensdP éureAquiyrienipie q’f?’ﬂ?’é’@ﬁ'r’i?ﬂ?%‘m

ar onmﬁ"""’és e bl ?Jeﬂp&dﬁorégleg&nlmy&@chg LGNS nd R Bl HBlaRRS

pr ec 6sTembmsiefic hastiser | S6 en ce que |e |1 gand nonodent 6 corrpren

N, N - di meti&iMegfaliren neh@inemndet nsieichel Brhis/ 84 dadirchPyeberaekichse dak dds Lalishatische

quel conjeneoletin Propeeisli cations 1 A 6, caracterise en ce que le |igand
nonodeng.e. ¢ q,pcg;?{ gnd |a triph6nyl phosphine ou un de ses derives. 9. Proced6
sel onpl UNe quel conque des revendications 1 a 5, caracterise en ce qua le
l'i gand nDhRicBESPcEbla papRrERRde ProdCiep abibrigaioh A patitdetibnadiEiines diphatighednyante N
qui estdeuhé élz amoes dd oamomgaumamhaen qwnbnad én evsjarde madyﬂqqrﬂqw Prayizatddus el on

| SRR e RO R R
sel on | felddhid Uk GaiBssUI ,&,yamg cat | ons 5, caracterisé en ce que

. l'i gand est. Ritréddsdidn aredermbsmamtmcaqwens@meemel l'wuecawspmswa ddrieamianist aa&rrm ns
- deux at oné#r@md@etmﬁmrewdwwo dispractérisden pottiederidechuer t@lpémfﬂﬂsurqt?uestsmmd¢ elies

par |. i une. chain I enant a 12.
Pr Oceaqﬂﬁ%}: roce ese o#olgﬁé ndlcatlofgéspc éaﬁcf”{gge}{%r ce.que Eacngﬁgve ungkai eiiur aC2aeI§éIC geri se

en ce -ques) nrgu%adserdm%aé §uelcOngue @ rewmaﬁalmes@ceawtesceuﬁdeaaé erl@iwe leyit®thecul e
un gr oupriytiquef &t faniné pdiSlaMombinaison du composé de palladium etlou de ruthéniuny,~d‘un~tigand-~~Ct
-contenant au moins un atome du groupe Vb du tableau périadiquenge: mepp @c’tg%rggi aggpq)ﬁe | * une

'q el esrgggg 5:,3" 5k dj ﬁfg@@a\, piefsucAagp we gu gag’%%%'f—er’ g paEeTept A agide par
quantit éeﬂ:ﬂl Ic qayd e\}aﬁd.wﬁen cBddies) chi@aBishe RA be ﬁk%a&{ apme de
pal | adi unmiggrid eéhotents dili Eseipiratidiun témpdsé amedant 8 biomme krivaiae dque»h@@nqmestaies au

- r evendiroeits @mgr pqab\eid@ﬁtbe@ aromatigoe-er | se en ce que |la quantite de |'acide
avec3n_pkdr %F‘T'% ”"ﬁnéﬂ; thﬂ"“ﬁége o °’3i‘0”%§§ "\F&i Pz epcede fpyligand

‘atone- gF "i%é;’;ﬂ?;{ﬁ’l, el 5 s r.ﬁrensgaﬁ S InbrcdBs

quel CO%H‘@redE% EripH&HY Ss%hh@laﬁ uAl RCRE ) eamss, caract~ris6 en ce que | 60
nmonool 6f i aPredédérambi’gneciualsdnglié ds eyamdicatidins 1 RIS excériseh onqus' lejmncqueioueméwe

des P%\mmmeeatun GPIOPOBS Aomtenantiy deme trivelenteds N guichgeun Eémem don ePyavearematishat i que

iqu
est ‘)Iﬁjjogcede se!on% ‘une quelconque des revendications 1 3 5 et 9, caractérisé en ce que le ligand
' ' monodenté englobe la pyridine ou un de ses dérivés.
11. Procédé selon I'une quelconque des revendications 1 3 5, caractérisé en ce que le ligand est un
‘40 ligand chélate qui comprend un composé contenant au moins deux atomes du groupe Vb du tableau
_ périodigue des éléments qui sont reliés par I'intermédiaire d’une chaine comprenant de 2 3 6 atomes de
carbone.

. 12. Procédé selon I'une quelconque des revendications 1 2 5 et 11, caractérisé en ce que ligand chélate

comprend un composé qui contient dans la molécule un groupe de formule
45

50 . : ) B *

13. Procédé selon I'une quelconque des revendications précédentes, caractérisé en ce que la quantité
s5 de ligand est d‘au moins une mole de ligand par atome-gramme de paliadium et/ou de ruthénium.
_14. Procédé selon I'une quelconque des revendications précédentes, caractérisé en ce que la quantité
~ de I'acide avec un pKa inférieur & 2 est d'au moins 10 équivalents d’'acide par atome-gramme de palladium
et/ou de ruthénium.
) , 15. Procédé selon l‘une quelconque des revendications Dprécédentes, caractérisé en ce que la
60 monooléfine aliphatique est I'éthéne.
’ 16. Procédé selon I'une quelconque des revendications 1 & 14, caractérisé en ce que la monooléfine
aliphatique est le propéne.
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