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the present invention, are forned. As illustrated in the Exanpl es bel ow,

- the selectivity In the hydrocarboxyl ation of butadi ene to 3-pentenoic
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chloride. The net ene chloride phase was anal yzed usi ng

t enper at 4r epifp@eammed el ution on a capillary GC colum. %selectivity is
t he nunber of 1ol es of product per 100 noles of BD charged. 5 Tinme (mn)

30 Bitls example illdstites the use ol Bfhodium(l) cordpbind/fREEIORCIL afidiHY, where /Bh3ant enoi C
acid Acetic acid $9'g) and [Rh{COXL11, (0.14 g) wer8 dold-pressured to 3,9 bar (100 psig) #@h C@ larxd heated
acid to 150°C. After this solution reached 150°C, 2.2 g of water, 0.40 g of 56% aq. Hl,Gindl2.1 g of acetic Bcid/were

val er ol amt oinjected with CO bringing the unit pressu(® t¢]28.6 bar (400 8ig}3 BD (3.0 g) wds i@mediately intod@ced with
6. 7 et hyl su€Qitatiriog tha finafjunit pressure to 49.3 bar (700 gsig). Samples Wer@taken at 10, 29, 30, 40, and 120 min.

0.9 15 Initial |$§{Rny$29ihiml HRH=8.1, initia] water/BD=2.4. Butadiene wgs cgmpletely converteg by the first sampie.
4.5 6Matediglibaiangs, byjadigpe-to-products recovered, is 82%, incregging to 88% if normalized to the fractjonpf
3.1 mass recoyards $asples were analyzed as described in Exam_ple i 5 0.2 0.9
1.4 % 2.0 BD diners 0.5 0.8 0.8
0.2 0.3 20 Nearly 90% of the rg ' 3 9hc acids
until essent Tdmey (Min) diene had agd caetid ed in the

mar gi nal i ncgegedeictivdegvaoed products after 120 min). 25 Exanpl e 2.

Thi s exappl e il ust. t se of r hodi | ) cggpoundgg[err] @nd HI,
wheyr e [eJrgP]. Aéeﬁ%‘t%?f"’ ?( Egig and ?grr] (glﬂlﬂ g) ge cogd- pr esguged to
7,9 bar (100 p¥ederdic @8 and heat ed?td [erfTd Aftdr3this 59l ut i oh' r eached
[err], 2.2 g Omewdiydbut@ri@® gcdid 56% 8q8 HI, 1afd 2.1.5 of heltic %e?d were
30 injected w rJungi.Ng the uni g gressgrg to 2856 bag,b4001@sig). BD
(3.0 g) was irrr‘r’égiegg&ll&flﬁ%%ter oduced w ?hﬁCO tU §ri ngztge fi-gaJﬁ uni pressure
to 49.3 bar (7@shydispecindfp@eddere faken at- 0, 2030, 40, °afd 120° fi n.
Initial BD Rn=gRthyldludlarlicRazidl, i 6i.4i al 1daer/ Bd=3. 4. 1BuBadi 3he2vas
conpl etely convgr.t eq: l%itdhe first sangl §. Magepi al 1pafances, 4 25.6

but adi ene-to-pra d®¢ %eCovered, is 82% increasi ng t9 88Y% ii nor %ized to
t he frac®i on of2-kPadano®€overed. Sanpl @z Mwer eafal yzéd as d%s

ri bed*rn
Exanpl e 1. 35 Bprainledsn) 0.5 0 <001 <0.1 20¢0.1 30
40 120 % Sel ectivity to: -
Example 3.
55

Example 2 was repeated with faster sampling.

The procedure described in Example 2 was substantially repeated, using faster sampling. Initial BD/Rh=80,
initial I/Rh=3.0, initial water/BD=2.5. Butadiene was still essentially totally converted by the first sample. Ma-
terial balance, butadiene-to-products recovered, was 84%, increasing to 90% if normalized to the fraction of



40. *  3-pentenoic acid - 79 67 59

49 9 valeric acid EP 0 405 433 B1 2.0 2.4 3.3 3.6
5.7 methyl butyric acid 0.8 1.0 1.5 1.6 2.7

\é? lh;r gtggf ?fFII%S Ee?vared Samples were ana|yzedfs %escribe? ?n%xampl%‘l..?1 g g 12 é 45
metkyl gl utaric acid 6.4 11.2 14. 3 17.8 32.2 adipic acid

4.4 8,0 10.7 6 13 4 25.6 50 2- byt anon
2.7 ° 2%ire (min) bzt o o d 10 60

0.5 0% Selectdiity to: <O. 1 <0.1 Exanple 3. 55 Exanple 2 was
repeated with fasiafeesIY latgq The precedurpgdescriped i r'nExarrpI Q12Was
substantially re eat,ed ysj ng fasters Ilng énltli’:ﬂ BD/I%h § i al
|/ Rh=3. Op i nitiB 8%y @82 5. But adPeRe wad-dtill essentlzg‘llytt Iy

converted by t e tfhyldutyxig acikh- teﬂl-al bafahce, bt adi dné-t o- pAeduct s
recovered, was 3% d1ddteas Ng to 90%i§ norgpsi zeds f» the faractizangof 5
EP 0 405 433 Bl S J8GqQuer e ed.. ;Sanpl ges_were aly as escri bed iyn
Exanple 1. 5 y% inle acid 536 14 ZJ.Ed4 q -3 % 2

7 1510 methyl&?%selceetcllﬁl ty 803 3-penfenoit-8 aC| $.9 28 7 79
79 75 adipic &%id 21 valegric 4azid 5.5 6.2 22.2 0.8
1.4 1.7 . 3.9 hyl byityri c i d 0.3
0.5 0.7 2- bu“"é"é 1.7 \gg%erolgc one3830 2.8 1.4 1.7
3.5 4.3BD dimegss  14.9 eth§lsuckibic BAd 0.2 0 0.6
1.1 2 1.4 1.5 5.2 15 met hyl glutaric acid
3. 6,2 7.8 8 9 28.7 adipic acid
2.3{/ ,Bampled: o g 22.2 2-butanone
1.5 31t %t&e Bﬁ: J;Aalﬁ@- di ners

THijs example ill s the use of 0),Cl], and HI, wh 1.
1.3 2 0. AThe proceditte escribed in 1 was repeate@usiig [FROORLIE (04 g) Hbldts EPRACKBRO.

i || ustr at es pigRepidhesDitia FRE=.13M60 WiterBOBLS, Matehidtbatnce, Bitadiene-to-priductp reosred,was
descri bed i Brob xR td 1009 FoPRABSIR6!the Iradli branesd reédderdd. The hatflife foR B disépppapsined .
Initial BD hst8duced t6128 mid butithe3aredtivifies ard oinparhblensihese/répiortat far Exdvintect, Inauhichthl etk e,
but adi ene- t ffe paEBIA. Sanplenes shdlyzodas dédarfbed in Eraneplesi. ng t o 100% i f nornal i zed
to the fswaction of mass recovered. The halflife for BD di sappearance was
reduced to 25 mn, but the selectivities are conparable to those reported
for Exanple #2imen(mbh¢h the half- |ifipwas 2% m n. 39anpl egowere npal yzed as

ggscrl ped ! nﬁtégfpkgi‘}btéotgl rTE12(()m(%)n)8el ecti VI ty to: 35 3- égnt enoi c
acid % 3-pentepgic acid 40 26  5@0 5059 59 884val eric
aciﬂ butvri o valeric acidO g Om 0 061 0.1 00022 0.7 0.7
geg zal ergl act O%El'zydlbutyric acid 0 0 0.9 007 Z% 6 g% 0.7
2.8 40 efhyl suerlerelagkone . 0 0 0.7 0.6 0.7 o 2.8
0.2 0. dthpl st @indardgid acid o 0 0.1 " 0.2 0.60.7 0.7
8 3 métﬁ;?'ié‘i\gt Al heia 6.2 0.6 097 0.9 085
adipic acid 0 0.8 0.7 0.1 3.0
45 2-butanone 2.2 2.1 2.6 2.7 3.2
BD dimers 0.8 1.2 6.6 1.1 0.8

Example 5.

This example illustrates the use of pre-reduced Rhl,. :

Rhl; was pre-reduced by mixing 11.3 g Rhl; and 1.3 g of Rhx(OAc), with enough acetic acid/water
(65%/35%) to make a total of 100 g of solution, and then stirring the solution at 100°C under 11.3 bar (150
psig) of CO for 3 h to produce a clear yellow-to-amber solution. Material balance, butadiene-to-products re-

55  covered, was 80%, increasing to 82% if normalized to the fraction of mass recovered. Samples were analyzed

as described in Example 1.



45- " 2- but anone 2.2 2.1 2.6

2.7 3.2 BD diners EP 0 405 433 B1 0.8 1.2 0.6
1.1 0.8 Exanple 5. 50 This exanple illustrates the use of
pre-reduced [err]. [err] was pre-reduced by mxing 11.3 g [err] and 1.3 g
of Terr] withiggoygbnpcetic acid/wager (654 35% gto nakgsm totgh of 100 g
of “sgl uti on, E tngn istrrrrng The solfutiton at [err] under I3 bar (150
psig) of, CO o eée (ﬁjce a clear yellowto-anber solution. Mterial
bal ance,’ but adr%ﬁéﬂ@ﬁ?ﬁr%cﬁfé@s re- 86 colfered, 7has 80%? i ncré8sing to 82%
i f normalized walehecfadiel i on of nase.7 ecovdened. Haspl eq.pere anmakyzed as

descri bed |n 0 40, 33 BlgTimgg gmn

3 Eﬁg%ﬁ@}tyﬁc acEE 0.8 60%%58el e tévr t);/J t7o 2ent enoi ¢
acid 1 valgrolactone 7g - 28 5.3 gyl 6.99 va?- rfc  acid
0.7 1.1 ethyldyekinic acid7? 0.3 4. #.8ethylbutyril¢9 aci d5.4

(2)2 0-553 methy ﬁrtanc agxg 1.9 1% 3, a’!oh |6 .5 Vabegol acspng

: : : y ci ni c aci

0.3 0o 2dipigusta Yo 1312 AL f{ut afir f%l 7

1.9 55 2 2-butaope 10 1 0.57. 3%adi pi c° cido.4

1.3 3.6 BD dimkr3 6.3 2.316. 7016 0.5 2-bot2anone 0.1

0.5 > 0.7 0.5 0.4 0.3 BD diners

2.3 0. g 0.5 0.2 0.1 Exanpl es 6-10 20 These exanpl es
|Ilustrae t of I/Rh on product di stribution. A 100 cc autocl ave

was chargedT S?e eef d nan b of [err] The unrt vvas cold
d
o n:ﬁg e i %‘ﬁ% Al % A rvmg
IbJofi 40'395 an%%%é e of 87

psig) with Htgzgg
57% 25 3§ Hq B SHows RG¥Yle 1. Bu
syringe pumr@mwﬁrtmhlﬁonarwgmméc@o sgam a(tﬁ@ dl&ﬁdﬂ)neé"’h 4-1**'%&

CO. The 1 eagdet ByyayEnfonatogiabtyds ddscribbdin EXahbie A TA6te Wwasd BRB nsive Pidgdi ﬁuS&&rﬁBiBé%ho s,

ana- |yzed ihtgigmaiate Bamplasishcved fHaytha SatahRbdiéd ramek rapidiyEiX ExapipRs § andTim?ﬁ Whi6RPR = 12
ext ensi ve pand@giresgedivelyExanpl es 8-1 O Al so, internedi ate sanpl es showed t hat

the cat & yst Thegesultedréigmnrageddi Tableh Exanples 9 and 10, in which I/Rh = 12

and 20, respectively. 30 The results are summarized in Table 1. Table
1 35 Effect of I/Rh on Product Distribution Ex. W [err] W. 57% W.%
I/Rh Time %haterial Balance Yield 40 No. (9) [err] H (g) H
ratio (m n) PAs _ VL 'raleEiAs(AA) 6 1.20 0.48
0.6 3 10 92 1 .3 (1) 32 80 5
12 (4) 7 1.00 Effept %@ I/Rh o:jt l;?roduct 1>i§tr.'1bution32 [ 13
10 (4) 45 8 U au T8 9 32 18
3 40<1 (0 ng) rib H 00 vbto 57% W%% 7I/Rh Ti$e04tnaterizé Balance 3§e1231
5 \_J <1 (O)NO' DAY gy 1§a atioa(min} HAS H pRAs{AA) and 50
met hyl gl utari & act . Exam]sIBes 101512 3 10 92 1 3 ()
32 80 5 12 (4)
7 1.00 0.96 1.2 6 32 77 13 10 (4)
% 8 0.80 1.44 1.8 9 32 18 9 18 (6)
9 0.58 1.92 2.4 12 32 51 7 <1 (0.4)
10 0.00 3.27 4.0 20 32 23 5 <1 (0)
"DBAs" = Dibasic acids, i.e., adipic, ethylsuccinic and
50 methylglutaric acids,
Examples 11-12.
55

These examples, together with Example 8, illustrate the effect of water concentration.

A 100 cc autoclave was charged with 69 g of acetic acid and 0.14 g of [Rh(CO).Cl], and the amount of
water shown in Table 2. The unit was cold pressured to 7.9 bar (100 psig) with CO and heated to 140°C while
the reaction mixture was stirred. The unit was then brought to 28.6 bar (400 psig) with CO while introducing

7



55. These exanpl es,- together with Exanple 6, illustrate the effect of water

concentration. A 100 cc autoclave wWasqgdsas9ef W th 69 g of acetic acid and

0.14 g of [err] and the anDunt of water shown in Table 2. The unit was cold
pressured to 7.9 bar

t h CO d

reaction m%ﬁ@?"&%ﬁt"t 'ﬁ?? }%%) b ’3%‘"%@%“%% éfﬁ%ﬁm tﬂ:&b
t h qm,hfqu ig),wi .
g-szf\g.)zgvmof 59/’% rodyet Ql’f& "tam?rapr% a ?"@ne'“ °§)ﬂmé°§&§3§%“ A

syringe 5purr'B the uni t brought to 49.3 bar (700 psig) with additional
CO. The reaction was sanpled at the indicated tinmes, and the product m x
anal yzed by gas chromat ography as described in Exarrpl e 1. The results are
summarized 5 in Table 2. Table 2p3eEifect of Water on Product
Distribugion Ex. wt. H20 wt. % VWt‘e’ﬂ I/Rh Tine %aterial Balance

\Ssils((jAS 6 0.0 reedd pghaler of FlgandiThlQekBlithn (S 92 "
3 (1) 32 80 5 12 (4) 11 3

3 32 B2. wt. B2 Wt. % Wabey/( Q,)hao'rime %ﬁa}etiaHBalance Y;L %

7.2 153 No. 3ddedyd water f@ed ratio (@in()ﬂRAS DRANL — Dln..?één CI ds,

i .e., adipic, gethy guccinycs and et hyl g ut aritcc oA ds. 25 Exanpl e 11)3 Thi s
exanple illustrates the use of [err] and H zt [&rr]. A& 300 mil2Hb&tel | oy-C

mechanically sti rr aut ogl ave fI usgted V\g'zt h @1' trogen and tieen2m t h hi gh
purity 30 oty S then charg 23150 3 an acgetic acid(epl ution
contarnr?‘lgO:&? g7(25 %) [e

ene (internal
GC standard) . "thtES"autB’cHa&\’/E AfdSsel §ed H’BUtega?fesﬁgL%%b?ﬁj&ect ed with CO

Dr eSSur ef rom a char gemehyl abitaedatafiiifng 8.1 g (150 mmol e) but adi ene. The
aut ocl ave was pressured with COto 28.6 bar (400 psig) and then heated to
[err]. The reaction was initiated by injecting into the au- toclave a

sol ution nagdg «dissolving 1.0 g of 57%aq H (4.5 mole H) in 2.7 g (150
mmol e) wate u- 35 toclave pressure was then i medi ately adj usted to
49. 3 bar (7Qﬂs%h9L||I¥!trhﬁs$@use-mﬁthw0b5@y&ﬁIW&BMW ntai ned at 49.3 bar (700
psig) by feediAumo MDHESSNB)-C megtaficaPitired dtdtiatwds @ighbdnyithOnitrogent and thas withetighupuityl
by noni teri BO. [t Was théhSchérgéd withI15EME bffak acktiOfcid doftianlcontaifing37g(3.5 extoleR IRB(CPDIGpI d
(>50% of t ot 5.0y euichibrebehizens (intdrbal IBCrs)andapd){ Fhe avibclayh waselosediangl byfadienet vl énjected

sl owed. 40 withCO Diessuredrasd b clargewplisdentdntainigls.1 9(16Ammdie) butadiene.(Thé aulsiclage wes pragsured
whi ch it wawitic OO ltee28.6 bar {#00 ps]g) anﬁh@n@nm1wwasremmwnatrv@dtbn@regtrnsutpdbe as
di schar ged. toflae asgtution raade bydissolying: hglof57 % gg HU6 mmplsdilyin 2.59 (152 mmalpliyatesThe @ |
under autogédevepressusewanteenimmediatalydiyted o 4BbaR{7ONRSIGHMHFO- The pressje was malntained

t enper at ur e 2t 483 bar{#i0psip)by fepding {0 Framgresarvolr.d; ﬁb@’?ﬁ‘ﬁ%‘@“ @ﬁ&ﬁé‘ﬂ"ﬂs}t’&? b‘t'ﬁ’é'm"“g the
but adi ene cHEAPIk IWEFBAOMad decreased from 5. 89% t 33 { f 949
conver si on) 'HP?kﬁ&qqu"ﬁ%“'?'Pﬂ'VWW%ﬁﬂ‘d@tﬁ'rﬁﬂég" 5:["1" Eﬁrwr’ﬁﬁ *%e'a EURVAIRS

i gf RN, %ﬁt-&aﬁw@%ﬁ ket
Qt
h

and t hat th(‘-,(e rau ol eiilm es from
the autocl aV® | :9 g'fé |efné bdnkéHirStionRsd dycllehﬁeed'orho
500 m. withg 'Tﬁelﬁ ﬁ?&@ﬂdlmea?&lhﬁﬁdsﬁﬁl 'hﬁéahﬂiﬁslal'sﬂ

it ina %ealsﬁ‘ddleﬂ b th@&on[:é?rfr&tlm f)qu aM Hiterbslifthe rdaibriRi fifabé 4fRN2 K wa. B%(Bbut 4 %

excess et hgf\Rb initid BD coRtbdtion§ Sideliab theBérertraivh Eoh way 1.0api | | ary GC as shown

50 bel ow: t - 3rnB@ruENEHdwastes Som the autodiave WefiHcomEndd e andthancthelfitrate was diut&7teo
500 mL with methanol. A sample of this solution was esterified by heating it in a sealed vial at 90°C for 14 h
with p-toluenesulfonic acid and excess methanol. The methyl esters were analyzed by capillary GC as shown

5  below:
t-3-pentenoic acid 17.94%
c-3-pentenoic acid 5.87%
2-pentenoic acid 0.75%
4-pentenoic acid 0.48%

85  y-valerolactone 7.99%
2-methyl-3-butenoic acid 0.79%
valeric acid 1.75%
adipic acid 0.35%
2-methylglutaric acid 12.47%



2-pentenoic acid ° 0. 75% 4- pentenoi ¢ aci d 0. 48% 55
[err]-val erol act one 7.99% Ronﬁ-,t,ﬁyh 3-butenoic acid 0. 79%
val eric acid 1. 75% adl pic acid 0. 35%

2- met hyl gl ut |c aC| 12. 7 EP 0 405 433 Bl et hyI succinic acid

2. 21% Thes tho e edl &In Rseliabaed
evé‘n/t h0u9&r:8\9 ﬁf '9 ? % E%e8 Igsl dld%&%&%ﬁer pro #i "E pw rede-

chargl NGs CYibdt §|g ,g{,ungngngno ts Were e-
tected '” Sl an teb bl w:?srﬂiibi,%%o ruft mE.R, htaﬁlr.v%s i .de?ieiﬁerabm!oﬁvmmhe@esm
al | oved t0 4 pUhtahslE ackBtd dthBihdduds. ViSPever! & bt (71 81 thélpro&ios (tHE peARRh&c SoRi8 N EVaRtroRid- Of
the desi r edor; VAL SHhr adific Beid) fpRbdiethe aésﬁsuweﬁtemﬁamm&demtwbﬂﬁa« 6t 23k
the pr Oductatr@tah@o&mmr@rp&u@cwmaise defived Bbrf? BitHePdirinittaNinar onBhiRédr Gydesthrboxylativd of

adi pi ¢ aei dyutadiepg.esent the desired 3-pentenoic acid or its derivatives. An

addi tional 24% of the acid-containing products could be derived fromeither
an initial Edamgand.or nonlinear hydrocarboxylation of 10 butadi ene. Exanple
14. This exanple illustrates the use of HBr as a pronoter. 15 The
procedur e denisexarhpisdliusinatestheyse of HEB agmprometereat ed, except that the H was

r epl aceds by affihesueseduss desaribechip Bxample43 wagrmpsiatey, %@PHEﬁtﬂ(eO'"Wf Plamﬁ%%!gq t
The react i oinoupid4-ammelalafHB0.7§5 46% pa HBr), The repdlipn yas aliewed & ran o5 h at A4y Ké"
total pres s'{frféOO PFHWP'IRPP?% T’@&@ﬂkﬁ%\&"ésw ceeﬁq@@mwaﬂ Bt ad wasy.88 tsrrﬁa(

1.879%a t erooner %%r??a lag eqesrationa S%ﬁ Gk Weprum e Sitcanglysi
bl A gb 'gngws %ﬂ‘ e e M Sk o3
h d

c-3p i scfefgg'"g 3 PHEr s o

c- 3-pent enol 6Pt8 re detected in significant
anounts an eforrred (As in Ex. 13, 25-30%of the BDin the
charging c t enter the reactor.) Conparative Exanple. 25 This
exanpl e | |1ﬂh‘|‘ste5<éiﬁ;ﬁ‘eﬁlluts@£eslﬂ%%s9&a% hbﬂhot@ﬁt@-ﬁm-a% IRR=138), dsUisbiBsell In/%nﬂé’é’&f CraS
di scl osed idyaEstanp! e of Crad- 3 et al. Acetic acid (51.8 wat er

(1.8 g), [err hce&.ea&zﬂ(& §)9), wazef 9.6, ﬂﬂ_buséﬁ,o_d(aowg) 379 ol Hi (8,48 §Rd &&d%ﬁe ©)75 Yvefe
col d pr essudoraGredssuretido H4.8XRF (200/636)) with €D, hwdtddo {75>C, BRAth&@rbréughtlte48(2 bar @85 bslghial
brought to piéssite With CO.G86 unitswag held atibiis copditn Jod 2€h,\bbdiddl dnliventeld EThel Fhdl pratust miclvas at
t hi s condi tvetycoinplex, But the followind materiahishianee ietd werblobsefvettal product m x was 30
very conpl ensthyilutyri¢ 4ol f ol | ofeng mat eri al bal ance yi el ds were observed:

met hyl but y rvagrigasidd 15%Mal eric acid 10 BD pol ynmers (solids)
9 BD di mer sBQ poymessi(soiids) 2 5  2-i odobut ane 2 butyl acetate
2 pent enoi B@imerg(inson) (o, 2 val erol act one 0.2 (lesser quantities of

et hyl befZerflodokyipiéhes, nany? C9 acids) 40 The saturated [err] nonoacids
constitute WABEte he |dent% fied peaks. Claims 45 1. A process forthe
prepar at i orPeﬂtF“°§‘15 ?lt en0| c i d V\/m ch conprises reacting in a sol vent

but adi ene, "@5 rwith a rhodi umcatal yst and a

pr onot e%elﬁgts ?SP ac| Qnﬂ gﬂf"fﬂ%m F’ gide and iodide, at a

t elperature TN and At a carbon nonoxi de parti al
pressure in the range of 6 2 to 207 9 bar (75 to 3000 psig), wherein the
concentrat i@gmaf rhodiumis in the range of

45 1. Aprocess forthe preparation of 3-pentenoic acid which comprises reacting in a solvent butadiene, carbon
monoxide, and water with arhodium catalyst and a promoter selected from the class consisting of bromide
and iodide, at a temperature in the range of 40°C to 200°C and at a carbon monoxide partial pressure in
the range of 6.2 to 207.9 bar (75 to 3000 psig), wherein the concentration of rhodium is in the range of
about 0.005% to about 0.50% by weight of the total weight of the reaction mixture, characterized in that

50 the molar ratio of promoter to rhodium is between 1:1 and 20:1 and the solvent consists essentially of at
least one carboxylic acid selected from the group of aliphatic C,-C,, carboxylic acids, benzoic acid, and
alkyl-substituted benzoic acid wherein the total number of carbon atoms in the alkyl group(s) is not more
than 3.

§5 2. The process of claim 1 where the solvent consists essentially of at least one carboxylic acid selected from
the group consisting of aliphatic C,-C,, monocarboxylic acids, and aliphatic C4-Ca, dicarboxylic acids.

3. The process of claim 2 where the solvent consists essentially of at least one carboxylic acid selected from
the group consisting of aliphatic C,-Cg monocarboxylic acids, and aliphatic C4-C7 dicarboxylic acids.



about 0.005%t o0 about 0.50% by wei ght of the total weight of the reaction
m xture, characterized in that 50 -P'“Js- s gpl ar ratio of pronoter to
rhodiumis between 1:1 and 20: 1 an the sol vent consists essentially of at
| east one ctgrboxxll e aC| d seI ed fromthe group of aliphatic [err]

carboxylic :}é"n and a ted benzo aci ej n
ol ;a ?r} s éz:%g i S S el
| east ohe Caf B% cio?mﬁ& wé&‘ ?aﬁém %HHi . rébu CEH3Rbrabib Péhvabiodor mim
Lo 1] TN 3 e e A o O i ot e.utm&laéﬁﬁé gviioraill®
process of gl JhiBRcacH¥RE Sdigi mﬁ@ St thé QRRIEE sonfRAciSRId critd dbriilives! Anlsd@ificnal 2%

car boxyl i Cofifd &ichtarhgsho ciuae mu‘: deRveE Rork Eith+ dnlinifBiin@dr oPhdnlHaar HyGrodafiokyliation of
nonocar oXylthdiendCi ds, and al i phatic C4-C7 dicarboxylic acids. 9 EP 0 405

433 Bl et hyl succinic acid 2.21% These conpositions are reported as

nol es per Exdhploldes of BD charged, even though control experinments showed
that 25-30% of the BD in the charging cylinder did not enter the reactor.
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55 2. The process of claim 1 where the solvent consists essentially of at least one carboxylic acid selected from
the group consisting of aliphatic C,-Ca9 monocarboxylic acids, and aliphatic C4-Cay, dicarboxylic acids.

3. The process of claim 2 where the solvent consists essentially of at least one carboxylic acid selected from
the group consisting of aliphatic C.-Cg monocarboxylic acids, and aliphatic C4-C7 dicarboxylic acids.
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and iodi de, at a terrp’eratijre in the range of [err] to [err] and at a carbon
nonoxi de partial pressure in the rapggsffsa8pf to 207.9 bar (75 to 3000
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1 AN



hyi ber nst ei nsi-ure und Met hyl buttersaure. 7. Verfahren nach Anspruch 1,
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