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fornyl ation catal yst solutions wi thout unduly adversely affectigﬁ the -
triaryl phosphi ne and rhodi um concentrations or' in any other way“Harm ng t he e
. catal yst solution. -Such i's indeed surprising as is the fact that-It has ' -
been found that the process of this |nveoro|lonzibso pr ovr des a sinple means -

for. rej uvenat i actrv t _
Fh6di um: corrpl gﬁ&%‘%ﬁ@l&% ” c;?i?t d’dt@ t@u p%s Ytﬁ %:éﬂ? 6er rtno éﬁf%'rela? herem and o
“ rerfoving al |l or any part o he ‘undesi rabl e a kyI strtuted ‘phosphi ne '

- that . i ght .be present in the hydrofornylat&empbeactron medi um and. whose in .
si.tu build-up durl‘h rsaite! ﬁ%@s%ﬂgrasoemn@a{g :eersrseerpagrf u;:aces% ermv@mhenv'l.
' decrease I n thgtr ?M ?r\?lrf volugm%g (g %v ygia '%?(?‘:1 3?-. soTegronH? B%‘é nsaturate;
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that the rate gin VAL A Varidlsd g SURanb histlréti WvarD biowell G4 settie into
 li'ter-hour of @b asaodurrdu-doamw:a Péis 4 Akl td aq oei \iGUid!SNaé) (13p layer) could be sampled -
Hydr of or ny| abi periotiieally ahdanalvesti by yes\ttirariatbgaphlp &z phdspieiod. Tk deults e gpaminewe Obeiow.
‘tthi's invention is dranatlcally increased above that rate of = - _
_jﬁydrofornylatlon obtained * - -when using the: correspondrng hydrofornylatlon_
‘rieaction medi um whi ch has ‘not been treated by the process of this: - ;
-rnventron Thus, by the process of. this invention'the concentration | evel -
.af al kyl- substituted phosphine in such hydrof ormyl ati on reaction nedi .uns
.3can be nonitored and mai ntai ned at .any -desired 'imt. I n general., when ..
:rejuvenatrng sai d hydrof ornyl ation catalyst it is preferred to Iomer the
‘amount of ‘algyl . substi-tuted phosphine present in said reaction mediuns to
@Iess than 1 percent.. by wei ght-basedon the total wejght of the I|qU|d
.;nhodluntcontalnlng conposi tion, -and ‘nore.particularly to:tess than 0:1:
f’ercent Mor eover, the process - of this invention can be performed right:
;tﬂg/hydrofor Iatron reactor vessel ‘without renoving the hydrofornylatron
‘rigaction nedruntfrontthe reactor. Alternatively, the process: of - th|s
,|mvent|on ‘can be carrled out. contrnuously or-nore preferably ina- :
sim.tch type conti nuous ‘manner whi ch conpri ses ‘renoving all or a portron of
‘the hydrofoaﬁylatron reaction medi um conprising a rhodi um conpl ex catalyst
; fiaryl phosphi al kyl substituted phosphine.and sol.vent for said
talyst, fromthe hydrofornylatlon reactor to a separate. chanber or o
fessel, and treating said reaction nmedium55 by the process of this
;-ventron as described above to separate and renove all or a portion of "
i*‘ld aIkyI §ﬁbst|tuted phosphine from-said. medi um and returnlng the .
---nalnlng non aqueous I|qU|d phase . of said- separatlon ‘proceduré back to.
idai d reactor. Finally, if desired,: and such is recomrended for - comrercial
.[ioeratrons t he non-aqueous Irqurd phase produced by the process of this. o
i ventlon nﬂy be mashed with. any surtable aqueous alkallne squtlon such as-? B

_;,rdrc conpound that nlght be present and after ‘the. aIkaIrne squtlon |s
rnoved, further- washed Wi t-h wat er several tines to-remove any excess
Hount  of 't ke basrc conpound enployed in. the iinitial-wash. After renovrngt-
i ._of ‘the water, the non-aqueous .containing. rejuvenated catalyst. solution
N then be reenployed in the hydrofornylatron process. The process of - thrs;g‘
jf“ventron is al so-suitable for: removi ng | arge or smalt: anmounts- of 45 L
fialarylphosphlne t hat' may be present in said. rhodlun}contalnlng L
flonposi'ti ons and/ or sai d" rhodi unm . contarnlng ‘concentrates thereof For
fhstance, |afge anmounts of - trraryIphosphrne are generaIIy enployed int . R
pontrnuous hydrofornylatron reactrons desi:gned to produce al dehydes :ri-ch- |n.-
Iiei’r nor mal.i soners. - However , “as . pornted out. above, -such continuous .~ - -
ocess w1 eventuaIIy becone spent (i.e.,. reach a point-in which the
*taIyst ‘has ‘becone so:inactive that- operatron of the" hydrofornylatron o
‘ocess. i's no Ionger econoni cal )" and the catal yst wilt. have to be replaced.
breover, .t he hi gh cost ' of. rhodluntdlctates an-econoni cal - necessity to
gaver as. nuch of .t he rhodi um val ues. as ‘possi bl'e fromsuch spent
.drofornylatron reaction medi uns -and any such recovery- procedure\MII
ndrously require the renoval .of 'said ‘triaryl phosphine. Accordrngly, as
w-en descrlgﬁd herein, the renoval  of such large amounts-of . -
|arylphosp i ne can’ be easi |y acconplished by.the process of this _ S
enti-on w thout any unduly large attendant loss of the rhodium present in. -
, Irqurd rhodi um contai ni ng conposition ¥8om whi ch sai d. trrarylphosphrne i
4% renoved | ndeed, the process of. this.invention can be perforned right .in-
f hydrofornylatlon reactor vessel w thout renoving the hydrofornylation.
1 2 ction nediumfromthe reactor. OF course, the process of this |nvent|on
-can al so be carrred out |n any surtable chanber or vessel ot her than the
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~ the -phosphi ne nmixture with an aqueous naleic acid solution for fi m nut es
at 25[err] allowing the resultant mxture.tosettle into tw distinhct
liquid phases separating t he bottom aqueous phase fromthe non- aqueous
phase and anal.yzing sai'd non-aqueous pR@¥9RFas chronmat ography for

propyl - 40 d| phenyl phosphi ne. TABLE |1 WJ:#plB@t o of. Vol .- EqU| val ent
- Rel;ative RRInltlid 8f &P ditferent phosphines was prepared bP@Pﬂlﬁhg 0.2 grams B@Jhlo@ll@fluphenyl
\Vater %hﬁ’ﬂﬂﬁle (2) W-pripyidipheeIshobfhine, mbﬁbﬂdné\{ehﬂphotsmmﬁh@‘ﬁﬂh'lllﬂiﬁhdldl/lﬁlliosphme o
" Extract e_d - Bod (% dipembyiphenyiphosphine and 1.0 gram df (6) triphenylphosphine in Texanolx sqvgnBa mixture
4.9 50 . 6 of butyraldehyde trimers. Th mixture ‘was then surred r about 16 minutes with ane al volume ofa’
) _5- 5 --3- o rcent by weight aq olution of maleic iﬁf d the mixture’ alkalveg settle two o
IO %w% liquid phases. The gz gaqueous phas was eparated from th aq eousp %
-2:1 n-aqueous hase a for phosphires by gas chromsto ;Jhy The amount of

1 9.2 PDPP = Prmp;dhﬁllbphmage pbmszphhmel nlikidre=is divénihi Eatyé lobﬂo:phitemsﬂm’lmheesﬁlexﬂacted o
t-phosphi-ne gol ution containing 4.4 mllimoles of both |

- propyl di phenyl phosphine and. tri-phenyl - pmﬂ'ﬁlﬂ ne was sti rred at about =
£25[err] . with about Opg,eph %s by vol Yioiad InR% 20U Fl Ut i99Ba0|4 ai N ng

= 0.4 nol e equival ents at eic amd_pe.ano.Le_eq.u.uLafe.n.L_o______ o
" propyl di phwyl phosphDipe:pvmllelnlfl all of the3 nal ei c. a0od was cordred. - The -
~resul tant mi.xture was al l.owed to settle into two distinct i d. Iayers 18
0019 296 ¢ ‘and. the bot F@ﬁY'%lEfl?éﬂus | ayer 88 separ at eft Fromtheq:ﬂofh aqueous -
layer. Gas. chromat og sis of non--aqu s layer wed-. that
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Exarrpl e 5 A hydrof orﬁﬂ'ﬂ 8 on reaction r?e{ﬁ um: whi-cf 3ont ai ned Yol e ratio
of\J ri phenyg phosphi ng,pt,g,ypropyl di- phenyl,p&osphl ne. of, 05 7 to | angl which had
+a catal yst activity nreast - odiced of
£0.40 gram nol es per .| i ter- hour and vvhl ch vvas derl ved from a contl nuous .10
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dcontact tine thenomameos ut-bwandzair[ammq sdid nerxaquacts phesi easohhmmarqvhngpmw' -
4said variaf 'B@z\l'l?l‘gslg‘l!? forth-in Table IV-bel ow. Each extraction consisted -~
f_:__.of thoroughly mX|ng(| stlrrlng) the fae E qfornyl ation. nedlumvmththe L
4 aqueous. .mal ei c.acid sol ut|on for the prescribed period of tine. al l'owing =
the. resul tant. ‘mixture to 'seue Ritio of Nt O/ol. Bquivkiedt | NCt Rblbuydi d phBeeigtiveayer s -and - . -
§ renoving. . #he bottom a ueousP PRAPAge | ayRatio bf Wiater he m%”cﬂflﬂeousw IRfL - Iayer

Each recovered non- & MF'Q'ﬁf‘G'dpha%%“‘lR&'E""t'Wéh arit et orBFPRO um by
ratomic absorption  and; for tripnenyl phosphine.-and prggyl di phen;@g)hosphl ne

" by.-gas chromat ography and then used to hydrofornyl ate propylene to.. - o

{ determ ne ‘emtal yst reaZti vi ty.2:The resul t$1are sun’maB#Zed in: Taﬁbﬁe IV

1 below: TABLE | V. Catal yst[err] _Mal eic Aci d Cont act- PP% .'
Rhodi um . Reactivity Ooncé’n‘tratlon[ e (M nu? 9 [err]
Lost[err] “(g-nol. es/; hr) 045| 24 92 923 0i2..-- -
a. 45 .0.5 u o . 10 6 1 -_;-'__0:.2' . '_ 0 52 1 0

1 186, 9 1 0. 2 - 5 K w281 . 948 92 -

. PDPP = Propyldlphenylphosphme
TPP = Tnphenylphosphme o

SR e L Exampled . ' D R
L : A phosphme solutlon contammg 4.4 mllllmoles of both propyldlphenylphosphme and tnphenyl- .
phosphine was stirred at about 25°C with about 0.5 parts by volume of an aqueous solution containing o
0.4 mole equivalents of maleic acid per mole equivalent of propylduphenylphosphme until all of the -

maleuc acnd was consumed The resultant muxture was allowed to settle mto two dlstmct Ilqmd Iayers
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_in said hy
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t riphenyl phosphine was distilled up to 1 60[err] at 5.3 mbar t enove the .

vol atil e-conpounds of said nedium Under these conditions, no p phi nes
were distilled fromsaid nedium The remaining 35 hydrofornyl ation medi um-
was then cool-ed to 60[err] under at ITDW?@I?‘)I’ essure and then was.
contacted and stirred with about 0.5 parts vol ume of a 30 percent by
wei ght aquemﬂf@'mﬁ?'vt aEeP%!F"QEI%’rIﬁ"B?!"Vf ofr "@ﬁ@mhmp:fxaﬁm't'heaf!a@amm*FEm!WaM
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second treaP‘fﬁ’E‘H?’"U "? ‘H?J'rf’“ﬂ Gﬁ§'° E@)ﬂ:ﬁ bau meutpnt ’%‘t““’e

treat ment wﬁﬁ"‘éa. yséﬁss R Wit X‘ih‘ﬁ»a%ég i 34”&333"9‘ w:;am:,m
in the SaﬁEsdeHeJnd ﬁenQM(ﬁ?Qv Q¥ Cremb Baitrhaifi&1 QB | ap Qsmhuhrtﬂcmhe NUpsH
t he non-aq u&ausalpdlase aburo04) Wasi) pRasgs ane remiauﬁne npreaquends sflutichevanoalytedoy gas

tri phenyl p b t e@efwnq i covdin @ ‘F'Pf'et' de‘P F%mﬁ(?gﬁ{w :;;01;;
medi um 45 3 ou Uﬂ"

f | - drof 1
be obvi ous £ grw "" Ter ﬁ&?"émiﬁiet as&?é’a‘b”dﬁ.bf‘éﬁf Ao RIE bR et &
such nodi fi gaédnd BEova r.sasd i SH 245 Graloméies bérQitesthd Wﬁnhiuat ,srbm.cwwnmznm‘m
this appli certieared dmpdrofoimaylasion rreacuemdaes-oupe of the appended clains. Cainms 50

1. A process for renovi ng tri organophos mgéjiel ected fromthe class
we Il

con5|st|n ar. hi .ne and alk
formul a Ao e% 'Y"‘% it Shralind 19 g'ﬂ% "g.» At o %ﬁiﬁ’:s'

atons, R i n@d’éteﬂ o sturr Cfﬁ rtyCrQﬂtnat Qhde@ nitrobén W rhililitesst ST EB4M perédnt BY Whight
r adieal andaddeoussmaleic aciy kolotioai Thaen the ovintgre Iwaq talkdwqdhgdmlmmm m‘adlﬁimg hqu'd phases

r. Gas

conposi ti onaf@r 80 braﬂcrm\cﬁspm ) F‘h‘ T4 ] wa har
sai d proc¥s§ o%’%gp?gr“%] x@’ugg é& ﬁép} ;06% asfsyst ‘;‘ﬁrﬁﬂ’ %Snﬁ&?‘f G

conpri si ng di um conp n cat ri aryI phosphi ne
and al kyl substituted phosphine of for mekanlé B above, or (b) a rhodium
cont ai ni ng C onde hidraforaryafiors peiackianompdi wntw'm'h mtdhﬂm fOEH Ommwwvdt%mv'am"
conmp ound i O e f@'&‘%‘cea‘l‘tmﬁi%ﬁdﬁmﬂsﬁ: g..é ;g’ ' lon com Iegh alvst
compounds hay oy il He
essenti al | Ytr erfy ngph'lm WasHis toWB @é?to re'iﬂbﬂ@iﬁe latlletcbinﬁmaybfsand
phosphi ne amdéiom. Baded twsawﬁdimqvb,eﬁwlppdiwaipbb Mref digtitled fiophsaid/ mptiosp The exmaining
propy! di Lﬂqemyﬂrof mdmmawds 607G uhdgr atmpspheric: pressyre errb 'ﬂer‘q‘U?Sd

B S s e e

(mxed)wlth as J'c’-ﬁ?

agueous b&rhquﬂ phE‘a ga graphyRo 88ntAikl Ho \éﬁbﬂﬂﬂbhéﬁf/lplﬁbﬁhﬁand
acid per m)buey 2 JUgrarad efnhpmf\ylmdsw e. Adsaphmwéqnhm phiheaonsaqeausliquid phase obtained
hydr of or my| fiom ¢ive firstdreatment witkag seme@i 0 poygent hmwem aquUEoNSs m i@gid solyt Eﬁtﬂ ‘P same

t he hydr of *4P1 | gucgd ¢h Mphqsabine, eantant,of they nly 0.2
about  60[ er PR %ﬁ%"éﬂg s 0 °fv°v§ PR Aap gty ) 2

Iatlon
t woti steggnct f\laﬂbd& R Sohs antflvatiBions GEBBUAveRGIN Vibé Sdvdus WB&wélemkﬂd:l mTIheart
r emai ni Ng. nemtiague baisndeatoed thea sudhimagdificatidne @nd mariatiensiaestotbe inclydechwishin thg pretyieyy
sodi um bbi caf tisrapplicaties andi the saifiti ancheqepeof heyappende §lafmspye any resi dual
mal ei ¢ acid pnd sodi um bi carbonate . Upon renoval of the aqueous wash
phases thg F et ni ng non-aqueous solution was anal ysed by gas
chromat ogr aphy @ansl paedssl fop rembliAg Nridrghfidphospying hedqthédn@roin0 the class consisting of
propyl di phenighjrnosbine rsed amlabsthmdoh@bhiab@&tthe@@r@lio 1 and was further
used to hydrofornylate propylene to detg catal yst reactivity. The”rate
of hydrofprnylation using said treated ecovered non- aqueous
hydr of or myl ati on medi um was 0. 400 gram m)lﬁz per liter-hour of product
produced which corresponded to a rate enhancenent of 63 percent above the
| ower rate where-nZMuSagal&vhadEble@n ind 2 tae20 ¢aghan atgmey ﬁdaacﬂ'kgﬂmbwfﬁnﬂg%mzo
initial unt FQSBR'EQ!O rﬂbFU :%‘F%IPF‘!)H is an,any| 'B‘Pi“rlrfé'ﬁﬂ‘ fifuid thodium contaifingcompqsition Pt

of a sol ft i BN L o %ﬁf @f&‘@?%ﬁ%ﬁﬁ Byl tion
wei ght percemsya'r'ﬁﬁ" lirnitivts wfé’% O D BEs, . s don
of butyral JdcéF&fa& of sw&oa@asamt @ith an ﬁ;nnsarumlecr @mpbimd wigh Zriton 18 ea:bon

under nit rogtems salettlad frem the igtoub icopsisting fof gomEoupds baving thy fasmilght aqueous
mal eic af d solution . Then the mixture was allowed to settle into tw o

distin ct liq ui d p h ases and the bottom aqueous phase | ayer
separated from the non-aqueous top-phased ayer. Gas 25 chr omat ogr aphi c
“anal ysi s of the non-aqueous liquid phase showit to contain no

propyl di phenyl - ' -



phosphlne and | es's than about 0.5 percent by.weight of tripr
A hydrof ornyl ati on’ reactlon medi um whi ch.was derived froma contlnudﬁg_ _
hydr of or.myl ation 30 process to produce butyraldehyde richinits r mal

i soner sby- hydr of or myl ati ng propyl ene wi th gonom de and hydrogen in -

the présence of - camsiek elialykiZ &6, l‘[’_“hodl um hydro %ﬁ tion conpl ex catalyst and
whi.ch medi um con’f’aﬁphed atalmut ¥opf 9« pyl chirpnagy lLWaRosphi ne and

about 86.6- gra h@mwemansmhb 0%5 !l Ffbednmn;t:@m erP ;Lmé'f‘e Srighenyt.
m bar_to Tt émoge at, owasest'umwxw ®it (gt olvietoniiii Biin prodeeia o
condi'ti ons; no dipp&§ ?#.,T:‘ ‘abOdtstnlole f} f§1 ‘)"EP Pleatibwna 3.7 Bercent by we'sa#:._ '
remaini ng 35 hymraiérﬂfyﬁyJ. C'BGt'é‘thﬂequndernofprop%, :
at.nospheri c.-pr e¥’§’mheﬂ alfogett lnﬁibttﬁaﬁroq\éﬁt.s f«unldnsmwufeedz R LTIS PICE right in the
parts by vol uge 'ﬁj’”ﬁa‘@m froragesus Ryer\ifs gmf' Igypss mma Ruddis B 'F%‘Ha"rf@hxzure 3
one hour, and t, %ﬁgﬁh theA W’b(tvmeemalrdnw@ g?asgbg’ clofwith ‘"‘ﬁﬁuéihﬂdy as'craerr;toved -
liquid phase | aliding 'Egﬁu.t‘mdm ph °§?§ eﬂ%ttse:tbrﬁ %ﬁa ?Jr:;;: .
non- agueous ||qao~daampopba&ﬂa§?3}°, Wmanshea\nav as- .
by gas. chr dnrx;zf1 QP rotqumwﬁmi’na.bﬂ 'ﬂ?'mibmmqs&wasp | cat mokar @tiel of
grams of "tri Eﬁ

H'Pmar ht&r-me Qd { ntaheaonoswwg, 'feF' l}ﬂ'&d The

phase  obt ai ned atba or y ce ;%'}3 tc?ﬁﬂ“sﬂmpetocaeaiez vﬁz’n),l\ﬁ% '
agueous .nmal ei ¢ acid so (O '1°ﬂ "Bqﬁ‘éo'smmu:ﬁanner as GIVEA! ripdebproaded a5 the initial
the“tri phenyl phosg;_hl ne . content of t-he non-'aqueous phasé to only 0.2 grans . . .

or ‘0.2 perceft. of erhmillilinda 6t 5 EHluzfoﬁl J;F'aﬁ Ba@eﬂhﬁne present initially in the' -

hydr of or nyl at | ‘5 P'OPVWailqnwwmsm '\P&'N'ﬁttmnhaﬁytdht
invention. wild qu U’Qd for ghigly m-ruleerun g | ﬁ Mprturea ot bawi Ti‘mesa" ﬁ‘ _
und\erst ood- thaindsmstbom f’ggl‘f'?'bﬁh%mmw&mratnta Pk ,' _

the purvi ew'ﬁfChtomamg&pﬁxb iahi gD Hee seprirated f.a. ,&cﬁ fo 'E"t?ed'ai pehatedhase S
¢l ai ms. . Oaj meh %iphine agy pmﬁe&f&ﬁ:ﬂs Ergwct pbxsganap,l Qm s PéP Qsedlafqrom:: i
t he ¢l ass consisti ng of tr| ay!l pOSphI ne ahd’ ¥PiRhy °'§stwlﬁm§m&ep ToShRiPRddiRtenyl-

the formula. [errgy ‘Ris an al kyl EQfbRd contalnlntho 20" carbon.
atonms. R ¥ amwseds,s; ucg’fﬁ 'r‘g,'f“qg Mm%:csaﬂa% or _an aryI radical .
and R' .is an a'plgdxndeada 6;&,., lti)sé nerodi :stmeeg,n ﬁl-o"fg Eﬁ? ""ﬁ mtmmﬂ ation _._.;

1 hodi um- cont t:dr@éﬁdq.f % 8 ¥ply odiuGomyg R
(1) ‘mixing ( 'Utﬂ\ea;rrt:amu o @%LB% 'Gﬂ '@Wmsﬁhdean& %’ﬁf’ » “'a“‘s' e
conpl ex - hyds ofy%n;y,J, i?g‘t%ld'ygtts holpaw, ai;g) ?Zﬁsét"’&ﬁgvathhyblamub&ﬁd hﬁﬁ%@';?cf. .

—

“ phosphi.ne of dbonamb Homediune cMhe lrgvhfising
+~of .said conp Pt'QNdnr cmetHau,a ﬁgl;‘j'acm mhede sggzw P{’sﬁ‘ﬁ ]?Bdolmbeas S
+ atoms sel-ect *@m Qdueocgrpnupv@g Iarﬁ“’ '°Ymhp Pt phey f, : mtacd_
10019 296 [@r[, ﬁmhmlx«zasahwb,c ?'Bd‘emoommes SRy 934, o5f
0 [err] =CN, fo the z:e::f:, i?,hg phoggtihe: ﬂi&&ﬁ, "q; r"f’f"ﬁ'"aw nrﬂwdluipﬁdny o
S fromthe gr. Ompnrﬁﬂ§l§5¢. ’"' 2 s9g 'mlidmse oﬁm,éao R
.l:fi-'_.and ‘hal ogen; 9Ams psoarpead 'P F"pf‘%impbedphma Bf &efﬁf- ??'""On in the same' -
i indivi dualy f’?“ég? @edigms e ect ed P AT friphgry Snbmnsaresémriﬂt.éh 3d Q?é;:p ony @@l - -
; aryl X raa%‘& r “ﬁ%@?ﬂ!mmbﬁﬂﬁmﬁ%ﬁmﬁﬁﬁtra{j' cal s whet el noy f'?l‘é”'m" B
I sane as ‘def |cme:ds liond 3 @Hslo@gmrheﬁmﬁa oo
! "an.al kyl ene_group havi ng: '?OP‘BrFPQ"PW Fopaphoie aaaa% éﬁg"%ﬂ‘gﬁeﬁw inafie %m
.:.‘;;'.'carbdxyll ligls of sai-d [err]-unsaturated formla ‘conpounds;. (2) al l-ow ng SR
Soan aqueous mi xtP gjp@ialﬂd step-(1). to settl einto two-distinet-liquid
phases andirdag, §§pg $.0fgr tremovi q fw which- contains the soI ubi I | zed
~ feaction pr odu)cths of * AL 2Ryl isybstisusdstsphobaHs %@ P ey ahe class consisting of
tri aryI pp‘ sphl ne present in-said. conposn tion-or concent rate with said 5 S
[‘err] -UnSat urat &d- conpound fromthe. noﬁ-?ﬂ]-crs’bus liqui-d phase resul ti ng from S
“said steps (1) -and 2) and “Wher ei.n- t he ‘ngj,ar - ratlo of *the ‘anmount - of I d '
j"'[err] unsatw;{eaet,,eﬁi %u%d errpl oyed t'o-. the total -amount of the'. al kyI

- substi-tut ed:aqabﬁ)sﬂa 9/2 matdRioR ent in said conpositi on
or ‘conc &t mabediirs ca{ta.n E ::f" 5 i an %tvidadtdaer?t% nﬁhmﬁhﬁf"cﬂfcomomzm 20
enployed i s t“lfeasbmu I 'af,e f ?o?%lﬂpﬂltmesﬁm A9 "L sﬁf""ﬂ'ﬁ@mmtonon

products of ,séj"d" M?thlneanwat |§,& uhuaatoaid E\&m%g{ :
d, o ,ﬁ‘éﬁﬁ?"m 1

 resulting Btom 19<0f 6l campls(tid P r%&,rsvglaas above
_....v\/nel’el n“ a rhgl:?l um cﬁ;ﬂ'é'f% 'ngp eQm'pt.im d:rgehm% Ev‘fﬂm% mpound wnhz to 18 carbon .

T mula

-.-..__‘,Q......___

b B .' _’ II"IHIIIIIIIlllIIlIlIlIlIllI




rho conpl ex hydrofornylation-catalyst, trrarylp
substituted phosphine of formula (1) is mxed, in the presence; f v_va't_er,
‘with said [err]- unsat ur at ed compound. i3. A process as defined claim2,
wherein the mplar ‘ratio of the anount_of said [err]-unsaturated conmpound . o
- enpl oyed to the total anount of sai e‘amﬂ %ubstrtut ed phosphine present i_n-. _
1 sard rhodi um cont ai-ni ng conposi ti on ‘igs__at_yj east 0.1 to 1, while the nolar
-Id reti o of said [err]-unsaturated corrpou_% enpl oyed to-the total amount of -
aesaid tri aryl phosphi ne pr. esent in sai &+Geei*'um cont ai ni.ng conposition is. - -
1-1'ess .t-hal rocess as defined in claim* 2, wherein' .the.
e ol ar Fr 0 gﬁ"%ésrar adt’f‘r't'ssa“me '88’ 'B%ﬁﬁ’dﬁﬁﬂ“séﬂ'ﬂﬁ #hyed.to the tot al amount of
®the al kyt =Substitut ed phosphr ne -and. tri gryl phosphi ne present:in said - -
'corrposr"t onis at ‘least 1 to 1. 5. A prycess as defrned In claim3 or 4,

| [N

“triaryl phgefised n@vanwﬁcwwrcyrhmubatx ureess icals as L
1 RP-R [‘éf“r';goxggﬁ PegicAR formpan aliylanayrouy uvmgrfensamea aarbdHedbhe 'Tyb"?('ﬁfeaé'drp',‘s
as. defined. I Tig) e sgﬁ,gf le;l"g‘l?xrf‘”t“& gphine is tri phenyl phosphi ne o
and whet 'rl;n 99)i sGpaviting “f qubdus o o:' am‘g ’r‘ltat“ﬁ? é'stﬂﬂct 0@@ phas&sOpmet r] .~
7. Ammeshmh.ndafmaahmﬁh m 'ggr,r,g R bﬁ?‘ \f‘on o
: % o ™ nrstybmemitna‘ne{c::fmi; (;mda ra g/a,gun, 'és dq ed "

LATHOLOT 8id i, o onspiocared @hﬁl@&i Y to -

e alk
S

ing and/pry trmyghomeq orenem lire saidl leyrhposition- or

: wherein 1 hodi um cont ai- ning' - corrposr—CR'on conprises a fhodi umconmplex ..

s cat al-yst -OBR 'Sk, Nggess |1 rum corrpl exed Wi th carbon nonoxide, - .
ftriaryl- ';Bdmsglkbl w,hpgﬂ%ﬁwg‘t en t9 é\e(ﬁroqnhemsuwnmhfa I
3 [ err]” wheram eachRndivituaiiy &rsaaretéa 97}135 m% E""‘ Za df’RtandRt

an hydr r-de
I{I’T $ti-tut ek ﬂhhﬁent|o3th§ ?Ja@tgn ﬁ:dﬁ&b@e&?ﬁg “{f eloxed in gt ledst sufficient to
‘et y

| di momrphmsptumaepspm pandl @j.phenyl ! sﬂﬁ?#r‘ﬂ?ﬁ!’f@ﬁ? Fesresipdhi ne
¢ 3 &P’Qfeifsr gscdefingd io| cainn) ‘Qwhﬂblﬁl’daihadlﬁrﬁlcdmgﬁ,ﬁe chrhdoshtn SERdAGLed at
“tenp 2" )Ieé‘W']’leY'a"A" @Ue!s srlmlpfdudhmeahdr aiky? | sabstied Bﬁﬁg&ﬂ ? he
[err]- Uﬁﬁaf« Uﬁ@iﬁﬂce }’:Edp,rga, st'ﬁelbwnsatnra wempeunool utron .-
“cont ai n#n@nfpoam&wpioy&d)to RS QRBLnt S :Lé h a saidrshrunsabiatell
corrpound 002'!"1'"9 cdDp3dibs RO 16hat 0. At Qﬁﬂl‘é&h@ﬁoi&ﬁrﬂ ald a%t a ur'j(l d £oid ihpd f"%\ n
' : h%‘qtﬂ Yguatiof soll'd tmmphbsphire peaEhn Gy £36H ¢

. d-li;gu 'fH' ss Jol deenla . 130A process as defr ned | n any one of .
i ‘the cl aumpﬁ,,e “total 4mbk m ?mref e‘g'?f °a uyo b | fi-irsatumeidt @impsun L0

10 percen:bm?altmnghtlea 15811 RS o "8(? Hl?P(le’ithﬂemeﬁrﬂewsatdhe o

A rrasess|as defired i & oearvmwmhemohﬂa«%d SR
Jrins "H’%F s1iconsisting esséntialtycof irintdiim "'h'ﬁ'“&;‘;a’ppl é’%‘ﬁ r:ptr:'saes : L

2 pnodpiPh iy, F‘é’§@fﬂ°" Phosphing of F’qtfbfmtﬂyorrposr tion. process A
i-...i n: any- one of. -the clai ng, 4 6 or 1.1, vvherer n the aqueous Tl

Int-ai ns 10 to. 40 percent by—P |ght of said [err]-unsaturated.. . .
-n§d wher ei'n the :amount .of* saigt {err]-unsaturated conpound enpl oyed

“efui v l'ents-per- mol e equival ent ‘of the total -0 anount of
Ghin Ll oh dt£ ubWS?B’H? A% defiped g?ﬂ’%tf'teP‘"&Mnhpm&pranmeeqoalmewstmﬁdsar d
nppsi tion, A " process as. defined in claim13 or 14, wherern L
fupsat urat ed corrpound i's. agcarhﬁxyl i‘c acid: and ‘wherein at 1east "

{err]. s “hydrogen.. 16. A progess as definedin. cl a|m13 or 14,- S
el [err]- unsat urat. ed compound¥i s..an- anhydrr de of a car boxyl iC acr d.- e

in' B/ R QR R~ are’the SarRl 9§ Gohed Sb defr ned in ¢laimi12 wherein the:

at I Al 26t 4P @ i | Gihétih anh drr de and: V\,herer n
‘lt eaidi atep dt) l&borﬂuéi;z;’rﬁei gérf‘lfeﬁuﬁi hﬁ&:&?f'{”g&é il WP']"‘"‘Q??"'“A 3 ocess

ﬂ,r,gr% t:;‘:;{% apdefingdcin e:iarim Qanderbhqniddiqma rapap&smog r;,salcg,qagp o g;gg,sc an |

. loio anhydride. 8 as G‘!jl hde‘ n¥ § wherein the a,p-unsaturated compound rs maleic acrd or’

=" 9. A process as 'deﬁned in clarm 8, whorem the alk L e
: yi substltuted phosphme is sel cted fr N P
pigorkslstmg of ethyldiphenylphosphine propvldlphenvlphosphme and butyldrphen:lphosp%'::léhe. SR
>y process as defined in claim 9, wherein said step. {1) is conduicted at a temperature of25°C - - o

11.A process as def'ned In clarm 6, wherein the a [5 -
, -unsaturated compound is employed in t e
-of an aqueous solutron contammg from 0.1 to 75 peroent bv werght of said a,pr-,un};att::'at:: S

wmmund S
*# ¢ L KM s *




: phoéphl ne is.selected fromthe:20 group consisting of

',phosphlne i s propyl di phenyl - phosphi ne

process as defined in claim18, wherein the alkyl subst-i-ttibed

" et hyl di phenyl-phosphi ne, prOpyIdlphenyIphosphlne -and butyldlphenylphosphlne

20. A process as defined in. claim 19 whsﬁep the al kyl substituted
oaﬂli t [ err]-unsaturated corrpound

is maleicoacid. 2] A ARELACESGerRda debbine i ihetdiOm b 20doBmeSsquinblertedf vater are

-triaryl' phosphsaieaepaintatirg p'medamu' "% E‘ég{m =
“iconpound smrmmneofae'#a !il’" éﬂe h‘?fﬁi?qdcfg, 'ﬁe sph'"e m inéhur ' icB@Bound is a .

“rhodi-um cal cuf%t? ’3 ASpibd e@@aﬁﬁ& d imedinhereei®, Wharemhar«rﬁmsﬂtefaw apgipguad '5 an

-}ln t he - or m ophesphing audthe

"fI Cssi gen rhod'l u

-cI ai m 25, wherel

rihodi unhal t i gete'40rs nHBY. wa'abt%!m rp- “"“‘“’:t"; e
“Rhodi unkonpke@s ﬁ""a Q:%f ﬁ% ly?ﬁvﬂimsum dlpﬁa inb @FeRdhit iih salirhodium comalnmg.-;;:_- 5

ribédi um cont ag,ﬁ;lgq,gd ©6428 Attha@bMounk of sdidl liquitbchimpasitiamerniioyed:
: m xed w th sai

QU T ﬂf' m:.;'ﬁmm

S
hara ﬂ)retﬂssaﬁdpflmderdary eﬁhﬂclalgsa 5. 6, bhor 1 an%nggghﬁn xﬁ; To§utnon

orgam c.sol Y end-unsaturats rd26rd G Said Adquid] mdaeidod n- clai.m 22, .
inherei n the cYMGh ﬁ jqk?sub g‘%f trllle[cﬁf‘m’s]4 508 @t mlaﬂfecbvrcmnpemds FQ'P“O“ |
t he:presence ga‘mmtmrm :pfymaws oasaudje.firmm"atnd CQ!WEH”H‘? a ’l? ﬂ"’g‘p)

olaim 2z, g AR Cool ALt L ARD Jar | a0 £ Bpashed conts
[err] unsaturaﬁm&.&mw&nﬂwa}ab-oywﬁtohvldmmat aI armunt

p (1) is conducted

ent

d}1 d in c
said [err]. < '"ﬂmd
Un turated,Co mr%%?u?ﬂ. i stay ind i mﬁamziﬁmmﬂm squhqnainmmgnwcomv%m also contains:

concent

il is dﬁlelc acid orRadlein ashydrideu C h e

R R compound- employed to the total amay n mt{(

-:Kohenst of f é‘f t0@fel comboun@dn tlle pésanchrof lwatest | st aus. -si ner

§ lbliriep ar EibimO2I6, ovheaimthe tridndefiosphineds PRB%&E a"d'
i-eses’ Pr Apar aM&Eem dam&maatgslpgmmmwﬁ figcamplQy gqi in tmaﬁqrng nc') an u pQutmn con -r

compound
walents per mole equwalent of the total amount

dl kyl'subst it ui® er o I gen -Fornel (1) .unfalt oder (b &in

er - Gfuppe VOﬂhnN\&.ﬁ&lew&mEtﬁtunengmAhgslphlArdyt ForHy'droxy Al '’koxy, Am no-‘und '’

'..;,'Iogen ‘R sast ein Al kyl- oder Arylrest: FC R4 Und Rs.. sind J; ewnei: sm
;4 nzeln- Reste, ausgemahlt “aus der: Gruppe op
Resten. der-. obi. gen De-- o finitbon und =CH X Resten i-nwel- chen X d| e Obl ge

sserstoff AIkyI Aryl

"|-.-t|on hat .und.-in der: R4 und R - ‘ZUsanmen..ge- - nonmen: sin

Rt
osprhl ns.. und/ oder Trlary phosphl ns mt da; g rk';mnten q fI- L

is proqyldlphanyl- R

QRN 1l

. Ielc acid or .
“triaryl phosshi he 1and peovysssaidefing ey plaigy L& wp "ﬁl’c’ Q‘Pi)% s ma cf o
‘concentrate i g'iaatc qné%lpe !nq wh?':’e': l‘:'rg?clal?nul wEe eln Icq géggré fiion 30 dulim drganic
?‘T te’1.s- sso ved i-n a. solvent ‘and. tlhendfm X?hd Lo
‘With said [er %@J.e.a dé?raéa)iauﬁdnlmmhmnnpmmmbstmtem&hm Jspelegled from the .- -
_process. as Qeﬁioﬂﬁdodsknﬁd anmvlcﬂsﬂz,enmmlm. prnyl 'nhie Enﬁwg hos'}"!"g“e"""’*‘“"“'"e i
‘t'Fi-phenyl phosphi ree. amm@pﬁmeﬁwec @r‘ Si5f PRSP S
e.ntawaﬂ.m &afaaﬁ@tcobéenmegﬁa-d' o

iffﬁkﬂatﬁ Rasadaraxedi torogousdi d [err]- 40 .-

~equi val ent of ahfbebahiatsalvemﬁﬁrwatd ofalsi d-tria hos
substituted phosplﬂ A@ ?pggqufmp m§éﬁlra ?Mﬂf{r‘f’g %\trmedsgmmed witl r a{ ﬁ]uﬁ%&g}y ted R

:_"F;Of;gfz, 222??293‘3 A wosess aafczm d in's ams“ Whalehh the rfalyighBshind "“ﬁffﬁﬁ‘e"?'f’“ﬂ""“‘"" and

1. Verfahrefl 2Ur Feﬁﬁpf Yo bdwes1gs aefifedlin mrngam mmconeaw ewppt -ps '° 5°°°° . :
Kl asse von: Tnapw atho.sgiumrnaltuland g frap) s'absu 3& 'Eposip i and a k %

l'- bi's 20 KOh' ensh B# %mté E}nedq%‘: S]gﬁ Ek}‘i&ﬁ%&d E&d‘cen?rab' lﬁdl%lved m a solvent and theﬁ.

amount of said- a, - Z- o

rthodi-unhal - ti ges z&ma.ea;se as definebia lakn Ap.amtwrearssam v:fainsatrated sRmRQURLs f'lal%aéﬁ' o -
\fer'bi ndung ‘mi t mAeibiashy#iBdeohl enst off_a-.- -tonmen, ausgevm hl t aus der: Gruppe von e
i';:'.r\/ndungefﬂ’ der Foriel-{err] 0019296 |n vvelcher X e| n: Rest i st, A
Ausgew h|t aus"%’i‘"'@"ﬂ'ﬁbﬁ yon - 0 6
'-5._5_'-CR “CN, -d  y&Hanierd zur'Eh@th'@don mmanﬁhoﬂihlleammt‘ auﬁi}g QBMWPT Trg%phosw

Bt 2 bis 20}
M Kyl engr upre w |&aebﬂ3ur8eud€0mnanatmﬂf&b@r29r¥%f° %’ﬁ"?{?ﬁ‘n‘ et B I eitiaan
Abhydr i de von K&a:nstdﬁehmdm Péﬂ ein ‘HV'E? ﬁﬁg@% 9'333'#75’%:?}"{&:3'28?3::-_---
c§*v/ 3:ungesi tt Pg‘P 4 ' umh ﬁ% 53‘8&5 kompiéahy er\;g@;um f:ma.?{ L
\ lschung aus S v Hetikiert @M«ﬁﬂ{ﬁurbbnﬁhsﬂogaemhm&qd b lumnal- -
; tr I ﬂyé l v &ratég @it diner d.5-lingebattigternVepindunganitd Bﬁé?)FB'HWP ’
dés: . m Pr apar a&orﬁuiehudéﬂﬁﬂmrnus ider Gruppst vasrNesijedynes? d E?H"s‘hbst i-tui erten

L -.-z? e | ) O



en Verbindung enthilt, von der nicht-w ssrigen flGs

g ﬁlgen, aus
Stufe (1f und (2)-. erhal tenen Phase abtrennt: und wobei das :

nol are Verhi I't ni s der Menge der. vervvendet en ''143-ungesatti gtén_\/ef-.":-.bi ndun'g. "

i ur Gesamt mange ‘des- in-dem Pr ﬁﬁ@ﬁ,&ffg Konzent rat .anwesenden,
a| kyl substituierten : --Phosph der ‘Tri aryl-phosphi ns - m ndest ens_

Q, 1 ]inhﬂérfeamtem Ru3Clist. WodRIvahIdhR deCnppelese ' Wassermenge ni ndestens |
a-u-Srel cht, um-di‘ese: Menge; der. Reaktionsprodukte der Phosphl né mt’ der
-a-y p ungeS|tt|gten Ver bi hdung, e aus . Stufe (1) .und (2) er hal.t en vverden
' h zu machen. !2.- Verfahren:_ | i B Anspruch 1 dadurch gekennzel chnet

h rhodi unhal ti ges Praparat’ usa ehem -

bmul-!vqrpm e‘mxwmm; : und" Halogen; R nden Aﬁak n@ér Anhrestnud&wi!eaﬁnidmstsmuon V\asser

mt deweilxpinzelq, P'HQP "%ﬁr' Y4pge - Ay X Re '°'Ede'°b'9° :
. E"ﬂﬁEﬂ?f*%@? T §§ oL e S e
FlB-ungepltey e'h Vet rJatsB bH%G taldntCos ant menge

nsiureti‘ d
- dpyrdie wassii Bbﬁuhg ais SMOA) sich in-zprgetrennte ﬂﬁssige @fnsves absdesn 13Bt;

ubigx diet uﬁmeﬂha*h% iiGslich rgemaghten éh!i“'@sewkbebs i l’fanqmm!% r'ded%rs '.rml ar e

o s o renge
R i’fm& R ’é’ﬁfe?'gsf__;

amdodéer mmr\tluihosmm‘er mnndesiens 0,111, - betraft maewdaﬁ Edie “verwendete -

gevs:g; ?;a':v \;e‘:\%ﬂ é‘ ) mﬂ%q’z&: a enp lfod%h f#ﬁ%’@ﬁrghrat

§ Rhodiumkompiéxhy
W&P met (1) lld&ﬂwdﬂﬁheithﬂd 'Wlﬁ’khﬂrﬁli @R o -clnd@?ii&tgten—\ferbuﬁﬂﬁ@gemmcht wird. -

-rﬁaovpfaeoek Qbmil/Amspaich zdiadurcnmekemﬁeﬂnbc usswammlﬂmanmmar Menge .-
n-ungesitligten Vqrblsiwm-er pmzyst%h ohadtiger) Briépa- -
sQ1 t.wahtend lar Verhalt-

%e e enﬁ%?: g%:}% mdu &hﬁéeﬁwmﬁ ggrd slrsnI h m lgerhtraparact)\,\)I e )

- W 1@ ¢ IARs
v&rmndeheu,ﬂngséattigwndlemindnhmzcmBesandméngaldesitn Rriipacht agwdsbndet,. alkvlsub & S 1L -

ean zelchnet B das flussige: Praparat noch 'n or- * r ’\'ganllches

7, dadurch gekennzel chnt - gaB -di e r| ungsttlgte Ver bi ndung* <
re oder Maleinsiu-reanhydlid:ist: ‘Verfahren ' gemrB- Anspruch 8

IKBEHE AN GRd Wﬁ%ﬂetﬂ&ﬁni@ﬁ%m@'ﬂ&’&ﬁtum& iraése:rnwpﬁmﬁ.n Rhdfreies at -

Mwms\mbsﬂrhgdrdbpiwnyl phOSphI n, “Proopyi.di phenyi phosphi.n .un
i’ phenyl phosphi n. ausge- . 1 ~Veor f.ahren. genmaB: Anspnuch 9

8 (Ldurchgef hrt.wird. ' % 7. 5w, 4 11g, Ver fahr-en .genmi B Anspruch dadurch

nmp éls Anspruch 5, dadurch gekennzelchnet, ‘dal} das- Tnarylphosphm nphenyl- :

‘génd die 'Stufe (1) bei emer Temperatur von 0 btsg‘

) '.,%h%f‘n%&’ b M 8 e e B*’"‘%& o

 \Matedresureaphytieid . ist. \W >7-. 13 Verfa hren_ jem B .ei. nem dey ;

s ah n mé 1\" adlﬂ%
’QEP"L‘@ vidiopgnylp ‘b“’é@«ﬁ Wugk ?"V ﬂp "&H‘b ‘é‘é ‘Pﬁ“d‘i"@ SR B‘fsﬂﬁung

 erbivin WRASPARBRCS, dadurch goXéHHAURINIE 0 §6 Seirof TepB .
gi:lsdycgduﬁ;hw&méqmval eunte pr-o Mol -tﬂgﬂf"\‘/’iﬁm&? ggr Ge samtr#{enge des

.btst, Verfahmntgemat Ampfucti § slademh Gukamaeictinet datedie ngamadivigiiViernindoed r agt .
w*j m:&ﬁ@mmt wifels (e fehheis 45 Gsw. "édefdfe-ﬁ-""qesi jgtan Verin- -

&gi‘%féﬁdjﬁ o 13, 4GRS bk %gagw.e 548 \&i%um &

/ Euangl b.n a9 Ahs.hnéhe& 1Aqaar\zajdaaﬁreh wenrw hneqmrswé ent der
‘menge ;des. i m fl ussi gen Prapar at anwesenden al kyl substitui erten—

_S' U”d (Tri aryI phosphl ns - betisag .
O = o ||||||I|IIIIIIIIIIHIIIIIHIII

r&dcﬁﬁ:h yﬁnze.aubutdatsuaaerheﬁrePhasmlsndaer Forrrél ;

sigrte HB'"An@ﬁFUWP'PSP'd'&d'ﬂWéWQj‘éIéé‘nh%@ﬂ aB a5 .ar |phosph. n

ve'::"":: e e e Eﬁgﬁ;ﬂg?ﬁ tafifon 05 "
gr al ylsu ﬁﬁ '

ng' mttel- fdr ‘den Kat al ysaorPeRt h’ alts I 8. Verfahren ger ni. B

‘gekennzel chnet ~.daB di eRSrP'f'ﬂ (1) be! . ‘eaner Tsrrperat ur. van. 25 b| s

zei-chnet, -daB d| e a4, 3-ungesitti gte Ver bi ndung I'A" Fam el WV ssrlgen
évmen.diétunum"dmedbm dufidiedyisind 7&nti@in, - % der.zAd- ungesi ttigtn: Verb| n-n: *X_j‘.ﬁ

eﬂensequmqqmu Meogeder Fhelﬁ espcmlgkt¢ mfF'TMMWatm'a#ﬂNesenden

e i T

nSemak \&aswch mg:amekeauieaodm deB iparr, ﬁi—eﬁgevﬁt‘mlvd\etnetﬁhgf | ussu gen y '
e gﬁ i PBosept, 0019




: 15 ~Verf ahren genaB Anspruch 13 oder 14.. dadurch gekennzei chnet LloblaB die
a&f l'i -ungssttigte 10 Ver bi ndung ei ne, Carbonsiure ist und m ndestens R3 und .
R4 fur Wasserst:of f stehen. 16. Verfahren erraB Anspruch 13 oder 14. dadurch'
. gekennzei chnet. daB die *!, Js-ungesitti®@&9 2% bi ndung  ei n Anhydrid einer
- Carbonsaur e i {545 PSR 76 Voly. &L der oL f urig¥SRfiiN OELHRIRGRABRRI b Menge der
daduirch geke\;ﬁzg%g nméééa &:abte?a &éﬂ:&:ﬁi@egnqtsts o AYGAlnke: QUG- An&i«ivﬁleﬁlsﬂg”(ﬂee ;
Serer Mal ei nsi sareasdypdie alkgtubsmdier&itnufneflds]sbebetapaanmwe?aﬂweF"a;tsumma/ma% bis - - =
 80C t.16 dur chgefaﬂrvemqed gema_lsem%udﬁramsewc 153 6/749 ‘rh@hdchekerm pt. daB die . -
- gekennzei’ ch%e‘f’ass@‘ﬁ% 19 B§§° @e 'atf;"@%fegf&‘ﬁ'g"efb- Eét? a1t % d die’Menge der

. IS quival uwalem de :
Lﬁsungsmttel r@g% e &%ﬁ{ nden alkylsubsmulert ﬁ o
nspruch’ 1 8, b |ch ge ennz i c net aB al ysbttire -Phshi aus: der uppe :
bn - Et hy| di phenynphmqahlamge budclplll&nqdrpho hich gekednz&qbryek diapldenyli-phmphgtm' P

Isge- 20. viihYarbindung. exm*Carhonsaugost 'aqlﬂs@ M funie
=kgnnze| chne{, - § ‘ﬂ'@l "’a‘ﬂmm @ °""‘”FT"°' da%f’&iwq d'i‘%?ﬁ"éﬂg}e
éleh @ieﬂﬁ@-’dﬁ&saxmm Verbin-

toff ist.
hOSOh' n st rﬁhrtalz’gemfk Ans§ '12 @ad reh
51 . dung Malemsﬂure oder-Maleinsdureanhydrid.ist.und Stufé m ben emar Temperatur von 28 bis 80°C |

=rfahren genmacngmmwu 1 und/ oder - 5, -dadur ch gekennzoi chnet, daB.ein " - -

vodi urrhal ti ges : Kén\éeéabrpraaewsf\qswee{%q ?p‘f&‘!‘t"i’ﬁhemf a?‘a‘iaé§a?ﬁ"tss'%? ragarat “°°" ein

’mgesat ti gt. eﬂgmk%glﬁw Aé% gd%ﬁ ekenn. %hn Y% Efﬂlr maleﬁe Phosphm _'
Eﬁ%ﬂﬂmb eHosptia

- Apspruch 21, fdadelGlipgd® yjroritigh a Ad By ,5 Hbphirl W
~efn-organj szohaamhe:sungsmtte fur. den Kata ysaator -enth3lt. -23. Verfahren

o g(‘maB Anspruch 220. \(:bdduemw@éléammm lﬂqmmhdelanchshmwz'émsméhvlsmsvw@ep PbQSPWa

ungesathg‘frEW' phasphin I8ty ur;q ﬁﬂ?ﬁm % § e L
" g@‘ an gemischt wird. . .
‘gernal ﬁﬂ G eﬂhz@nc

| 2}4 'Ver f:ahr eng
2R, dadlirch d%lslaagﬂ.su inhdlfid Praparat

Ziogirense

_ §

~TRi aryl phOSdihl n bl o
~ Verbi‘ndung I\/aﬂoeh rewuga.selcbsn.ombmnaﬁiwm dlyshaton” aithalt25 Verfahren gem B -
Anspruch 22, dadGBc‘he briee gerndl Bmmch 23advddrsb gmnmenh'reatda&@e@Kmlsmfasmimo -

ppm Rhodi um: Ynees e&}n@dupg lq von ne' ; \ inis
. der” verwend_,gtrﬁlras m e %q%p éiﬁ?@ %ﬂ%ﬁ%ﬁgﬁéwfﬁpﬁﬁ 'stpﬁ vF”,.

- ‘Konzent'rat. .anwesgpdeds hn§2 &maetcumraaerkda’mﬁmnm bis -

- -mi:ndest ens 1: 50 G0 pprgRhodium, beré}‘.ﬁnet als. fd@s Méemn‘ emraerungdau rifoldke Yrhéltiis debyerwendeten -

: dadurch: gekermﬁe-nmmaten YerBindisog zmdim'nmeage #qs lreuKn@thacsam{lesenden Tﬂafvlphosphms und
. sungsi t t el VYS! eﬂlgh?FpP'ﬂs N‘Rﬁé%‘ Vs .ser ek o
s nspr G elc das onze ra in ‘einem Lo— -
- ‘ad43- ungesi ttlsg nqu a e, mit {:

phos

I éttl mdung ge
: Anspruch 26, :migéHt Wil gekennzel chnet ad das Tri aryl |p enyl -

“.phospl hi I n ist u nd2 i verfaliten genaBAnisprucht 26 Veddmhrnt&ortyzamnnftodamdas W'V'Mlomn TJlBhenyL g _
- LESUI’ V\Bﬂ'@&hiwtrl@d dmad}-unmséttjgye quglnd}@g Mrm Wﬂé‘yasﬁrﬂep Lasy ey

Verbi ndung. @nidhbie #0 Gew %6 ek s sa gen,
%;-ve._-_blﬂdﬂﬂg 1 G W

T WP S "cygﬁ%a::nzzﬁri_ji

rho- "-diunh. I'tT ges. \mfemem 6t &Wﬁﬁ:&l@lﬁde&dﬂ?ﬁ:ﬁ @émh.ﬁﬂamﬁhlcﬁs durwlp-ungesamgte Verbm-_-ﬁ_'

Calkyl: substl thgm:ﬁmmrMalbwanegthydnd 88. Verfahren genB. Anspruch 27..

:-';-;dadurch gek‘énnzm chnet., ‘daB die /- unges;ttlte Verb| n-- ~dung. Mal ei nsi ure
~oder/ Mal-ei nsgﬁ?"éﬁﬂﬁ‘yﬂ’f‘fd st 45 Revendl cations .. t-Pr oced: ‘pour.- - he T
. -eli‘m ner-une trior -anophosphi. nchoi si. e dans la cl asse conpreenant -une-.t. 0. L
_,'-t ri, ar yI phosphl ne 1atProt8ds : B&Iﬁsﬂ'hndeﬂ&me tRbHgSophddpiilhe Bhdiid: @ansd@ El@sfsauiomprenant une a

est:_,.un radi¢al ‘al kyI e contenant 2: a 20" a s-.de- carbone ou ‘un. rad| cal .
o et R'-ast .un radical’ aryle ..d'une
rhodl umwu du” “concent rn-de Iad| t-e ‘conposi.tion’ contenant du.r hodi'um_

I'aﬂquel le. R est uniradical™ al kyl o cogjfaﬂ; 2" 20 atomas do crbon%’

! skl Spriannn 2 sty et Mo
dun_ compl exe?ﬁ%@@ i Ry Sy TGanIT geoedte o ms%e B B ot
élarifje

i--'-'s;vwfast it uarte

|50 .- tnarylphosphme et une phosphme a: substttkant @lkyle He. formqle L 6 R- P-R. .. ) :

mposj tion |i" .- Rqui de cont, enant

pr oc 6d6dartsdmﬂd: &.Ia#t un. radical alkylp Epntanant 81429 3@&19’ deGbengn R 0‘2?! uh eadicei alky-l'le-:.': ‘.

m @nd Hm&isitnd@@&%a%u ﬁlbamﬁi RomBraR&HE Uh Qaldl?sehad’hidﬂo-f R

- CONPOSi.t i Coclontyationtiorthd d'dnogbiniphaxe e @lsodium, waepixtyiphasphine-es ahel phdspline & sibstituant .~ -
'-ayant 2:a’, 18 alkvimdesfotiuletirchdeseys. ot () un condentré|de laglite gprapasitinm cantanact dyahodium, avec

CO rr’po S e s dO fgﬁ?ﬂﬂ pesé Hop n-saturation a., ayant 2 é 18 atomes de. carbone chonsl dans le groupe comprenant-._' .
. composés de formule L . _ R ok ) S

-



} - .: - Od - 1 -
radicaux 110.-. I-CN, -C. -Brooe-b -NQ2 it -OR- R est un radi c choi si |
_dans'le'group conprenant I*-hydr oggne. *oel- radi.caux al kyle. aryle, '

hydroxy, ‘al koxy, amino et un hal ogdne; Rl est un radical al kyle ou. aryle;

‘et R3, R et Rrepré6sentent chad®@192®bvi duel | ement. des radi caux. choisis

entre |’ hydrogAne des radicaux g | Yoy aryl o, des radi caux’ X tel's que

dﬂ@lnls ci - dessus ‘et des radi caux - - 2X ou X a la nene d6f|n|t|onr U& que
dessus et R4 et R5 peuvent - fmnmaanonJOIntenent un-groups” alkyline " =

ayant 2>a 8 atones ‘de carbone; et des. anhydrldes des aci-desa. carboxyllques

'desd!td!"’c'&#ﬂ'@sxas‘ %dﬂd'gaétcm'atenwewaqwem deentes par leur formile.. . *2) a.

f__u.n m | ange. aqueux de | adi- 1§ et ape (1) as ‘sadinment er .en. deux ph| ses’

1igui di-atinctes; et. L (n z--i7. {3). a separer. |a' phase
agueuas’ ¢ cont | ent L ea- prodw ts—#cen‘pt ¥ onnel a sol ubi-lises de'la .
phogghi-nel a_ - st ltuant al kyl e et/ou de triaryl phoaphl ne
pf ese N;, naat I’

; I ou

4l Ite u@ﬁ:&d e pgacelasnac il m‘?ﬁ Lol
o R e S MR T
et apesq a)ylcﬁdes ?Sdloﬁﬁ tels.que défln cf@daﬂﬁ% d i :
com:waﬁe ¢i-dassns; 968tI01cR% penvent formﬁncbmsaeteﬁuehtamomamb |an<ylértayaht62 48 dtdines’ de p,

u'pl: pmm@ﬂA"fs@B%tan\ﬂaﬂﬂs éﬁskw'@se@l’mmeﬁﬂ desgits ap'ym#mépmrﬁatlpatesemwe dans

-l adit: 38 “'%fan - | ed nce

qualnt.'_rm A1y ?J't""l 208 ! °"x ‘% Jr‘ré' PI s%éﬁf’@"’pgu?" %"(S'I‘ L?E?’F? i%‘f'aeéet te.
‘quant-e: (9)Q shparsttd ﬁﬁs&&uéﬂﬁﬁﬁllc&ﬂleﬂﬂ%r&ﬁﬁs m&ﬁ)ﬁmIMﬁlbﬁyﬁ‘ae Iaegﬁtb;phﬁ@ @“pOSI A
non -3 Gibhstitadnt alkyleetiu de trianlighasthing pesdértdane taditecompagitidntou (et coatentry ved 1 6.

S.UI vammnoaén mm de?féﬁgua%&?t‘;‘g:deﬂ%ﬁqé‘q?' % dane|aquayse (9 O'Sqeél‘f‘@ﬂé@mt(b’rﬂiﬂ’ U

N 4 tituant t/pu q
M8 tedid ':I'gﬁﬁiﬁs s@?‘:‘? a%e@pI umquéﬁﬁ’é SJSQEINAé?g%en X gﬂoﬁ\@a Isant I—’%
subsi iicttéctjuhintitd de/ prodls d‘ecvédisu&ed sbijes pREdphifbd a@g it cérhipded es'eﬁusa tiéhaY, 3 avec.

ledit. r@dnpn@ed'!esrﬁmesﬂﬂ ett.i on a43.. 3.. Procede sui-vant |a-revendi cat ion 2"

dané“ﬁ'e cgsav wgnaqcvt@nd’e dags ﬂmt“"{,@"’wg}ﬁﬁ,@&”ﬁtﬁ’ge du rhodium, = -
rﬁ 1%%)’? dg;yda‘;yﬁ,gm E:,°'§2é o prqseréfedeau St rgezd’?tgmerfgontenant

| rhodi BaPrecsité sliiaat mvaau-&ndn 2\ ddns lequeidé apwen&arerdam&ﬁnwmldalcbﬁp&lsdI tox
- c! c.epramlos asfuvtiisé & e quadtié totale desladith phasphine AsutisGtuansiaiklle poeeritadiinge

ten t- du rhodium est inférieur 3

wluﬁiuu la qqmat& fotate deUlh phasphine 3 autphinBMRAIKNL ef'déidikdryisHodshinePrdcunte: et de
dans Jadite, cermpo Sweﬂ !teds%'memsjaﬂs Iadlte corrp05|t|0n est d au noi ns: - 1:1:
: BI‘ét que| la corppos ’b@ﬂIIpBSItlon

vpodi o
T f:f",b.ﬁ.’:zg&%a e el

I-_-errent fornﬁ de..rhodi um.co exe -avec. do rox ge car on

-I-e R R' et R\Nont Ies nIemas dcefl nltlons que Gi - dessus de Ia
phlne libre et de Y- a .-:..":_'-'o n libre deforrmle ~W)O RI R
Léhe ATRTBISR"drk i3] it ba
'-"mmhl?mﬁnahéhmnziﬂﬁiéﬁuflﬁg%f ?'?‘é@;ﬁlﬁ%ggﬁﬁéﬁe“é’s t§r 'aI'Jthtgﬁhg' (%'rﬁ#l \éﬁgsphl .ne

-?_____e'ltape (1) est condui't's“A-une tenpirature. de 0. a: 1500C Y Ao

sui'vant’:l'a”revendi cat | oﬁ—é’—ﬁf'ensl I squel ladite R e
t-l_OI’I I I qui de contl ent.. ausi, -un; - Sol et ' or.gani que pour B edl t

c @onposﬁled\mamas aéfin

U 8. Ryocspé suivartla sqyamtm S da'@mmdi Icalvaw@Ilmelast@ thaltfuﬂbholsmrmmsphl ne A
t condk é Pé-@é’ Pt"eor FI 1Cdi phosp la

¥ans engs t. s Hgﬂ’ﬂ éq

8t  Rllendicati daﬁ'ﬂ eI Ieléo gsé]élaones%{ur&ﬁﬁ'q és@l i ne
vecoul Eanbydride Zrﬁlélqué. 8OC5 25 . H&I ﬁg Lﬂ & &é

Procédé suivant fa revendication 8, dans quuel Ia phosphme a substntuam alkyle est chonsue

Gthyldiphénylphosphme la pmpvldlphénylphosphme et la butyldlphénylphosphme o

-_.‘ 18% I::rocédé suivant la mvendIcation 9, dans quuel I étape II) est condulte a une tampérature de

. o o . ||!||IIJ IIIIIJIIIIIIIILI |||I|I

t _ i n- att‘npatmgm utim%wag' q?::%t té*toét'aollggeﬁp g% trlarylpho/_?pmp?%@g;ﬂgr;; ;;gg![ ulmseSt o :
e B e 8 oo SEWRR6 B APR.S41 U8t O

rq“Ef“ g('ﬁyl af ion -

sphlne aiqf'

E

_‘;\QP 1\1‘!'1-!\1!-'.:.1-;{- '.".-.'.-.._-'. e

< M 80 Proci de sui vant: Ia revendi catjon 7. dané i e
&m«:-alééiuest |."aci de ", ma~i qu. ou-l" anhydrlde

uide contleq_toaussl PP o c 6 d 6 g




11. =Proced: 1sui vant |a revend| catlon 6. dans lequel |e conpose ALI“
non-saturation .:, est utilise - sous ‘la frernms dune sol ution aqueuse _
~contenant 0.1 a 75%en poids dudlt conpose A non- saturation 12. Procede .. -
“suivant - Ia re\/endl cation 11. dans- IeMI‘?mmtl Iise 0,5 a2.0 equi vaI ents en

volume s d" eay sur |a base aptite de ladite COMMOSIELGA .|| SvlLRs
egiﬁqo E Iea ell cd o) @‘é@d?% t

utilisee. 13 ‘{3 rijf,, ¥8%LaSpold obsd onkatuzatioh
D Lou 12.% 'a for e uef;g Q(ogo ut|on0 aqueuse contlzpr?t 1-A 10%. en. poids: -

~ dudii corpose A‘em&a&atwaatlaomndacaﬁment |dangjequet ort @ilisi@lb B L@ Aquixglentg en volume c
' non--sat ursatd'ein sut B base He iaequ@at'tédle ladite, c@“%!ﬂ%étﬂ‘é %‘é‘éﬁfﬂ al 1£9, .%%qu&%éo%ﬂm'oﬁm

~‘nolaire-de ta a’mqét sujvantluae quelconquedest v | & dudit 3

- d substi tua?ﬁ’fsa uram 8t g WA Udj‘f}ﬁﬂ“ ¢ i ,’E uaieh I'ré’a?ﬁa"“‘e Ial:i}:a:::gpt‘t)ssgléo

. "14. "Prio66di aeqnﬁ,bguﬂnsemﬂuar aeunadmsoﬂpd'snﬁu ligdide: dans Iec1uel
Utlon :

: Ia sol utisgn aquaus'ecmmt.wamunbmumm%m rpmndisat@uswts b’séaﬂs lequel la

. NON- Sat: Uadqueisereohtibpt EQBF@PG qup9idy dud tysation o ¢ S
: utI I.i skeest éaon-gatga@ ug f?q gl:ﬁ{kaam al m{?&a ival :%%qmr% %dga 'a‘?lst: L
quantite' t!ﬂ“’a‘? ol 'E%PT ng o ERTTRa 9 bstltuant aI e et do ladito. .~ -
Ctrivaryl phﬁ’s i ry% PloB&es3 3Livarik M YevehdBlitiof 18 @UTIASdahs leguel Iembniposétamoaﬁaw@mn ajsest’
Procede Sui yiaéidd carbicayliquelaCai inoins RS eDR® tedrésatant dé Bhydeagdnes. conpose: e
" non- sat ur at'i. on 16t Brogédé suivant !ﬁfemﬂlwg 5(92 |41 ?ﬁ%leg{m Qﬁomﬂﬁéﬁ a'g?“‘it? . est. ,

-.representent"‘ gy opayia bitpde8 Y BB o e
14, dans keRlla .,L%q%%ﬁﬁﬁ’ '°"°"d'°°' ams« cotm.tﬁ Lorla tMp@Bleca 25

acide- Caf OXY 'ﬂiuﬁroe&aé uRadt |I. rmﬁh'agdnw dhnd leqid! dacmosmwmtdelcam-em aussl ui Sl
-"revendl catledilvanitar,ga quisnolus welcathbseoonpose A non sat uraté%I

 I:acide ;- NS Biogidé spivant arrpy 1”F‘ﬁ§ I‘;F IIH' i |d|
Mtemeraﬁﬁﬁéea@uﬁmﬂ‘m@'éh@ YBRRPRES %E rever| d| catl on 17, = -
~danl | equifl PEOEHAMOS Ll QRerke 161 vERGHGH 18 dans RidGAl o ulibspmmb vmt'tumgmtecgse'a
- pour: ledit gk ipREAVibhosphidddet IPICORDEES asnun\sﬂmtaubmarﬂeqsemuldaaml@nuel8 -dens -
~lequel .| a. phos [a. rPeocAdé sifednt ta smendication & eyou 'tMP@'@"ﬂaﬁgdﬁ ﬁ‘?“q ‘ib c‘t""“’g:;‘g SN
~ conpr enant - chreerhyumMmldphdsmﬂms'“?'hc%%ﬂwdﬂi"}?ﬁ\“ﬁ&ﬂsbﬁ anatieny oy foge S
But'yl di-phanypn Righ caktbrant 49 hdaa.r?rs
N equl ‘la pb&%ﬁﬁé@ﬁ“ﬂtf mv%gaﬁiﬁ%%dﬁ SdAWﬁag'}yeéa{ﬁ|t‘;§/'ﬁ%£ph6nyItphotsphlrno et
~ 1s7conposE a Nogs, Praksbiealivani lofevenditatibn Zz.lddﬁs letpide qmeentrﬁtst mdlapgéabec loditcammosd 2 .
reVendi cat b Abnabtutation aﬁwmedem 5 dans un concqntrlaﬁénélgpgssmﬁpt:. i

- du ‘rhodi.use dg| | 24 Progédé s g%!féi’c'?‘(?ﬁd ‘]J@;' '@;‘.55
“l-edit- compogkle °?&9§3 dafiflequel 106 ema Ntﬁaﬂh 450000 parties.
_revendicati °:f n 6% n&%&m% abﬂ;qrd;am @olaind dullit compoliédmonsatuaation - .
egal ement u%g Qtinég rat|a Qﬂﬂﬁfﬂ ﬁtmh deladitd sﬁgtr;h;mhaa# ytswtoutezsmsnhm@eﬂéﬂs't?@hﬁ‘l‘v‘? a
revendl cau ms&ﬁe davarledit emoeritré| est éunme riel-est c ledit © A
_a;nen- sat-urat j g#6- t"fosé@éns E's'é “d' tian 2. dageleays) o ’dtagza‘?,m%ﬁl i
re .e'nd' cati d:}qlsé%sol s 5% F Tﬁﬂ &UB nd?ﬂ ho neest la tﬂphénylphosphme R
~triphenylph stﬁﬁli‘bé&ﬁﬁélﬁ abrin@ I’ unig soletizin alquaase “cantenabt-1 Qdie S
ou-1" anhy gy i er{'fﬁﬂ‘dilﬂﬂiﬁcompo%an -m&d{onsuﬁmannudnméebmm '“"a"°" afh o
~daiasl equel . dtitséomriden 126 égmmlmmmolgwoaaéwuaa@ %t feAa | ﬁunﬁr
- rhodi-um -~ exphesalingret dadpylp pheshige acqubstituant, gieis PrepAi' L ias ‘RIGTT Conp o%e

non-sat ur at i8%F m Pr q&k& 'sﬁ:is‘ane‘u @vgﬂﬁgﬁdntf}l ngﬁ@k@edﬁdilt %drhﬁtﬁé 3 non-saturatuon a./s est L

triaryl ph%HQbsH@nﬁk oli PbH GRgdiquec” @' ,subst "tuant al'kyle -. o prdsents
‘dans’I'edi t- concentre -est. d" aumi~nsl i R R

-revendl cat i'on. 25; ‘dana lsqueI Te: concentre Bt d| ssous “dana.un sol. vant -
CTEpUinS Ia sol utlon ‘est el angi e avec: Iedi.t cornposE a. non saturatlon ' p en
‘presence- deau. 27.: P rocedesui vant- fa. roevindi cat i on- 26 dans l'equel. R
t aryl ph phl ne. est Jatri phn’ yi phosphl ne-et e corrpose . anonx saturatlon o
'a43 Set:.utilise sous™ Ia forme d-une sol utiaon: aqueuse ‘cont'enant-;: -

'40% en p0| ds. dudlt corrpose A non- saturatl on 6,4 et .la: quantlte du"_ _

alk\ﬁ Sglsue.z .

nt du

conpose & non- saturatlon V13K - . utiliset est dse' 1. A:25..

eguival ent%. mol al res par:-equi. vaI ent - m)I a| Te de'la. quant Ite tot aI esdo

a5 adite.triagyl - phosphl ne -6t de -toute phOSphI ne a. subst [ tuant -al kyI e
resent.s dans. Iedlt concente’ cont onant “du-..:, = ‘rhodi’ um .28.. ‘Procede

i vant la: -revendl catlapn 27, dans: quual Ied|t conpose A’ non saturatlonif"._-'_‘}-.
'S ‘65 I aC| de mal el que ou"l’ anhydrl de rral el quw =

B ||II|III IIIIII III|| i ||||

trlarvl~. ST

' 26.-..~Pr. ocede sui vant Ia



