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zone 4 |n m%et ?ojﬁshﬁennof ac"ﬂgﬁﬁm sgparated 2, 3- DVB- 2

recyeled t i rs% s.sor laarﬁnsrﬁ Wl ol 2. 3 DVB- 1
g el .o o sa%rcara & ence to
FI gure 2 e%ﬁfu&&‘i‘d%‘%‘s bkl 574 EOBlefih MpGure Bvek Bayer W%V\Drk up zone, 7

is a distilg @ﬁpreorfr iifEbs isdmbrisation [of4 &d olGtin@ditiile bbPBB6I CatdiysOkpegane, 9 is a
distillati eRadpRy @ iRBrhtelGomsrisadbnioPRIBMBI AkérAmbaMBERTMYIS0PEr at i on propene and
cat al yst sekdMpleOn ilREtratds 2-0MB-2 foCovprly MO RCs efiixal | on .zone 5 wherein it is
di neri gsed Eanpldsarnd 1Dil@trs theGath isombrisgtion 082,DbEBY, and 23-0REER Zsirgredpqestvmidal v
al so net hy kpeink endyst aich sédiuh ex elaeina eatedysCs and hi gher products. In the
product woiEkempip toiketr@ed the otfat of typperaige dn the isoowesationi of 2GEMR2 weingerisodiveran]

ol efins areusepextslyssd by distillation fromdeactivated catal yst residues
and Cs and Ekdnplectd lbﬁ%d&oweﬁlxﬂ@@h&"m312rF"§!t?ﬁ’é’eﬂQﬁ@'nggéy il t separated
i izon® 7 [Exanplao?feiflystates By isemerisation of\p3-BMB-2verchayey 631 Ack PLRTY Gh23-
cat al yst t@”t?r‘oWLF&%"a&“E 3-DMB-2 rich stream In zone 9 Cs olefins are

separ at ed t_)l_y distillation from2,3-DVMB-2. Finally, in zone 10 2,3-DMB-2 is
|sorrer| seleft rPrF ARATRY L a 50 heterogeneous i someri sati on cat al yst to

h covered by distillation. In the follow ng Exanpl es:
Exarrpl g AIE’—ﬁil"lﬂﬁé m&n—éﬂe‘par ation of a 10% (nom nal | oadi ng) sodi um on
al um na i sog®r &b%pe %ﬂﬁcﬁl.-o\lta;\ flﬂ%ﬂrtﬁed Rith b Vabadeh %eﬁtrégbﬁsugﬁl?ﬁﬂ ﬂrsﬁrﬁpglﬂ'fd a
3% (nom naly kiR dhdaGn BaRRsY 448l Sikled! UM na 1 sonerisation cat al yst
Exanpl e C ! 4r bsrassevﬁsm%e@mtalfMﬁrsécpéan@éauaTE@aéar wdsHurdbdy St witPfobent Bofci@lide0n
exchange r e$ﬁenr)ask WasAdRRYG&Y Withi 20b gk B Gamrhddlunaikd dphietbs MBridafSABZV3 aeBAYEinderRTM)
15 resi n.vabuGaTeH 18 hdurs bl 3864 C. Zbdhiin PHRAINET'G wab Ber addiad at@B0 t0under Jitdhda-vith iskimidghe
presence of agerimlaelat 450° C thiPcdlah38R&5cobBiAd to room temperature and transferred to a clean, dry
acet yl acefask) aheé tt wagt@bdintidydupétosphi ne/ et hyl al um ni um di chl ori de cat al yst

system Exangiysis 2f thb lfroes dlkadi el foptont] was [detbrimined by water hydblysisrandlieund toner8-39a wiwon
products (Bonposed of catalyst, propylene oligoners and [err] olefins).

Exanple 3 illustrates propene dinerisation in n-heptane at [err]. 5

Exanpl e 4BExiamplg $-r3% Rofaspiyrnge AWMiBR neri sati on i n n- hept ane at ferr]. Exarrpl e
5 illustrates progﬂgne drrrerrsatroni err olefrns at ' 18 o

i I\-dst r at esAg 'ﬂl"ﬁ'é‘??'%é‘t? ?Pt dg t @' gg "5009 o

i 11 ust (&t RSty ere useq. Jje pialy s 1( 8'{"; b 930 mie 8
i 11 ust r at RECSBREPTRS B 'Pe ForEP Tet%lc '}t 0re™ over Y& 'Sodi um on
alumna c | St Exarrple9r||ustrates|sorrer|sat|on of 2,3-DVB-1
over Baye?i-&gf& nAlL 1. Exanple 10 illustrates isonerisation of a [err]

ol efin m ElaHbR cover Bayer Catal yst K2631. Exanple 11 illustrates

i sonmerisattromof a [err] olefin m xture over Bayer Catal yst K2634. Exanple
12 i | | ust r atpgyer CaepER k63 (d QfonchangdrédviPwis @ea bt 18510800y HE T M) hols. Exanpl e
13 illustrates 2,3-DMB-2 recovery froma [err] olefin mxture. 15

Exanpl es &hmipeDl7 illustrate the batch isonerisation of 2,3-DVB-1 and
2,3-DMBe 27UST ng a potasiumon alum na catal yst and a sodi um on al um na

cat al yst. BEaabplyst (R8M) 15| (astiioraexelangdresin)fwae dried af 10526/BMram dig éor AHheurke

| sonerisation of 2,3-DVB-2 using a sodiumon alum na catal yst. Exanple 19

i Il ustrat &smplkdmeri sati on of 2,3-DVB-2 and recovery of 2,3-DVB-1 by

distillation.
55 A 5 necked flanged 800 ml round bottom flask reactor was fitted with a low-pressure. propene supply

line, a thermowell with thermometer, a small pressure-equalised dropping funnel; rubber septum cap, and a
mechanical agitator. The reactor was housed in a stirred cooling bath. The apparatus was purged with dry
nitrogen before use.



20 * Exanple 20 illustrates the isonerisation of 2,3-DVB-2 over Bayer

Cat al yst K2631 and recovery of 2,3- DVB-1 by distillation. CATALYST
PREPARATI ON 25 Exanple A - 10%epapieggnresmBiAl umina A 3 necked 2 litre round
bottom flask was fitted with a vacuumline, nitrogen supply line, a stirrer
gland and, stirrer shaft with a stainless steel blade. The apparatus was
housed i n 34 nillofia @08 disobtioncof inigketh acelpipcetériatedicysiehexyinhespbice O ttmalir raiorin faluseran

bef or e ander4 r@ioof n-heptariecverg added fgathe rageterg Ep soluliop was(hes copled jog10° ﬁTPa9-5d‘F dmi na

spher eshepiaae §M°rs¢(ezvea'unaww He'a?fea (?dh'a& rﬂaﬁxa&e%ﬂj\fﬁ 19 FrorRing fenge!

Sodi um Efﬁ“.e;‘g‘"fgt %%E %éttgﬁt afﬁg'fg?t ;gafg ‘&’A@'EB S 'e? W?ﬁa omp d“%P'PPP' P %}jng
Afters 4 !

t r ansf efef"é'ﬂ'u‘s’("?f gr Wa@& ﬂlfr%?%a‘glpa‘g I?"hy\ﬂﬁ}ésr @T?"'%@wgdt%’ gﬁ] ?{g(‘g&

Anal ySI ? ts omt g, r ac’tgravlveI d Mﬁsken wuth
hydrol ygloﬁusﬁﬁ t&? &/ 0 |d el'h g om H

Al um pa ohy neof osase%L ggw i ueam.{ylt&b@s Si ze
ganma- aj, f%ﬁ%f ich- 68%% ere4 3 BiomSBhteHEs. VY Smnakiri ob dCﬁ Lt td Deldimbyired

and WasplitheSiwall 4. digheh Yok iy-Batal i3 HME-1 #A5-OMBD ra0 G 20 UM partlcl e size
gama- al um na. The free al kali metal content was found to be 3.0% w w K.

CATAL YSExafWplbl2VATI ON 45 Exanpl e C Bayer Catal yst K2631 (a cation exchange
resing Was dried at [err] ¢ 600 m Hg for 17 hours. Exanple D 50 Anberlyst
(RTM 15 (Tae patddore wax @k shatydescribed M) Examagle drexasdt that afterr21§ mpLee Grerprapbip Supply 17
hours. masastypped dndtbe mixturefcddled ¢ @ tC. fThe nepled @06 wab then trmbvesioand @reevencpigte 1

r eact or incim Oldbishawemblumintwith till ead,Jhesveroater, ¢ondgnean and digtiliaty coliegting flagks were iilede] |

Wi t h t h&hersagerewas thens hepted m’@s@uﬁdb@qmnesaé@)mﬂéﬁm ﬁ‘ﬁj"'@‘u‘?ﬁ‘i’@l"" 5B BHER Sept um
capy/ zanmsa"anmme@awatarglwaatcelectedrhe react or was in a.stirred cooling
bat h. The Aagyis o fheisiilied Pradyd €829 f'}?W%Frtpatﬁ?"f’Pﬁtﬂ%ﬁs weﬁ"apedwg%mﬂsed'me@% 288
295 Bl $agiophadfeencaleqtesl ket j on of ni ckel

acetyl acet opate/tricycl ohexyl phosphine (1:1 nolar ratio) in toluene and 74
m of ngﬂ]ﬂg}ue were added to the reactor. The solution was then cooled to

[err]® A Q 95 E"dr}ﬁr‘mgggﬁ% f“trlaeﬂ eéktui %R{afhe%ﬁw Ldord iipdRa Qxh‘ﬁli'rkﬁy’n stspi(iped M)
ot %@d;
d

was addg eth ceRasged
thro hpPar sLWeﬁ purgbd @ith drf? ﬂtr@dtdbéfér@ﬂsewaﬁle %oJI 0 -15°C

t enrper aTaM{ |% (45'0 ntrD§) QAN 0 MPscluBbr df ofPIChidhiiim bhidriBé B.07 AHRE Werb uﬁdagefj@cr the 10

M NULHS rdabtbi) THE Mbktitel S tReUdaturidd Wil PropYPeAd alfle2 WE sdhiiibrd (0.208.Sitrbs} rofriniekdi ed by
t he addiddnMRetiaterdnl HaydnExydRBERRGN toliohwmdadg vithetirérgdi ti on of 50 nmi of 1.0
M aqueous AsGRY Bty stareditekepropBasidwersasfincmasdihe mee At reactivwedemandeand\tecpressere y 30
M nut es jn thi daskhveasr mdiiamed st PiSLbareC Ipe indialdexsthertnewaswisedh toaraise thet teroperatiire obtie um
hydr oxi deactorTth @ * €.evich wesithgy malniaitedshd} £2° Guduring the sdupsoslithd yeagfign-- | i qui d

chr ormmt ogrAfehy houtthe reative wasilerminataddiysthe gradiialasiditien of iweter (91003 littepltn dhevflask a0, 5
Kg. [er bptweep CdndBe€r] with a selectivity to [err] of 72% of which 63% were
2, 3-di net M%R eifbes roactip mn@r@i mﬁﬁﬁmg%?wosfae'uuﬁbf’w. i1 cpriim 26% o %Fe'?'}jy -

but enes aph33 §?‘P‘]‘“"§’g" daﬁ‘*"%“"%%’abw Pased 05 PropgREThe Rroduetivityfp

63, Eﬁé’ﬁ’ﬂ!‘%’“’!’” nesM3e 184 d(?r°e Was as that described in Exanple 1 except
t hat ﬁfter 1 m nut es the propane supply was stopped and the m xture

cool ed t The cool ed funnel was then renoved and a seven plate 1

inch d derﬁ,haw | u% %:Taé ,'e odls ache {m&[{ﬂg%’ten%ﬂwgfeﬁoa@QV% used
dlstlll%(esz 1 ted e reactor was then heated up to
[err] ( ba é‘n n@ﬂge% g ftQ&Edngﬁl ﬁ%‘ﬂ‘@@-ﬂMﬁ& a0 @,3loME-2. Sélctivity to
(distTl zahtm&h bﬁm@%@sm Based\&rSpréiahd. eCt ed
Example 5
50 The procedure of Example 3 was repeated except that (i) a Gs olefin mixture (1.0 litres) was used in

place of heptane, (ji) 0.040 instead of 0.070 litres of a 1.0 M solution of ethyl aluminium dichloride in
heptane was used and (jii) 0.078 instead of 0.209 litres of a 0.02 M solution of mckel acetylacetonate and

tricyclohexylphosphine in toluene was used.
Analysis of the reaction mixture showed it to contain 32.4% 2,3-DMB-1 and 2,3-DMB-2. Selectivity to

55 2,3-DMB-1 and 2,3-DMB-2 was 47% based on propene. The productivity to 2,3-dimethylbutenes was 1.44
Kgh™ (g of Ni)~™".

Example 6
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3 (‘

Anal ysis of the distilled product (78.2 g) showed that 92% of the [err]

olefins:produced in the dinerisation reaction had been coll ected over head.

Exanpl e 3 .25 A 5-necked flanged ZEP 0288 205§ Bhisk reactor was fitted with | ow

pressure propane and nitrogen supply lines, a thernocouple, rubber septum

cap,--a vent outlet and a nechani cal agit at or The react or w&z gl ac e,

cooldng bat%‘éﬁ‘ﬂja‘{t‘h’@"%{g ogleq, ﬁ/a% °pif9 "&I“’ OW'?PQS’Q% ' g&

The reacthy! gpraniup ichiglidesin hoptane, Jpder pEo u‘ff' |“e[ .

sol utlonsﬂ'f‘tw {4 0;% °h‘i‘°ﬁ afﬁt ﬂtf’SP'? ﬂe’%ﬁ fgne i ra°t'1"a 428 P8P Re 30
4 m Hmm

react Og s| n muxture Y ts_f"%fd ro?% |t rlg .rcg%&"z%%hﬁ' on

'Egl 322; I tr 9; ![) bla fqo 9?% -o%lscét art ed the%?)ro%de%ﬁeelﬁeow

—1

was incr\éﬁ’se‘% 0 %réngt 2‘ J"ré’ac?ﬁ%n d(ﬁand the pressure in the flask was

mai nt ai nqga@ie P- 3 barg. The initial exothermwas used to raise the

t enper gt ure—of—the reactor to 0 C, which was then maintained at 0 C 2 C

during the £QschR MkiuleN@.0LREG! profred3ds for EAInipRY 3)7wdsOdistiled Lisingr € &0 tpleten 1 iach

t er m nat eslioliaw SRV, AsbLdluma s initisly neintaiad etrtotéiGefOBr 8 hdurscamyl thegradhe whe ke at

bet ween Qans rdie iafo dnal gpraimafe rath ef tleantit was i .Orlitrast home)oThe glsgilationgweis gontinued

chr omat ogindpinthe Sk consenerts Had beannersavad Bddthe fisiaton D@arikeitiad 2, 3- DVB- 2.

Sel ect isvi t yThedra2toBs BAB-combinedl 1@ gBe PIE- Pefindraction §,968 ke)rnd 14 p%' d&pgtion B780 kg)

product i wihich inclydes, 1 distifiasion palusant kohle sesidues. Masg acqountabyiity was §p% With @ 78%Jeqeverffl e 4

The pr océﬂtﬁeé"sdmthEﬁmeédﬁt'“ﬁéga‘?"@ﬁeat ed except that (i) a reaction

tenperature of + [err] was used and (ii) the reaction was termnated after

3 hours. BE@mple8ang| ysis of t he reaction mxture showed it to contain 21.6%

G L B ?;,,, 2 €8t S’ r&m R%% mme?em%? e

except t ?*‘% | g‘é'ﬂgggy i re. 2, it e

hept ane, ZCI"P:' n 0 "'" % "b S0 ut| on of ethyl

al um nizsum?ﬁ' ﬁ orlde |n ta & was used and (|||) 0. 078 i nstead of 0.209

litres of a 0.02 M sol ut| on of nickel acetyl acetonate and

tri cycl ohexyl phosphi ne in tol uene wZABLEdd. Anal ysis of the reaction

m xture showed [T tO contal N 32. gﬁd 3- 1 611 ag Z, 3— th Seleclivity to

55 2,3-DMB-1 arnd 0 JYVity to

2, 3- di gt hyl butengz ks “@‘T“éfﬁ‘:?g"& 'érgriF aﬁblng‘hg wééc) 288 295

BlL Allitre a og%,alve vvas fool egd £0 -5 {C, ﬁtgarged yig h p-heptanef (100 ni)

and a 1. 0M sol hoMp217 M ] ethylg al uni|ni ggngdi phl gfigle | n hgpjang, under

propene. The a gl@_y@ yas ihenu:}‘garged W thia P. 2ol htiog {5. 4 m) of

ni ckel acetyl aclat-gpatsenpurd {ri cyglohexyljphagphi he (4.6l nplarjrati 9) in

tol uenea Propena-mas; t hen afdded @i4 4.5 Qar gz.andj t heoseeact i onzy#ms i ntai ned

at [err] [err]|dierBekehea s 5 - Anal \si sv.@f [he osact|on ai&tufe by

gas-liquid chr MBeR aphy slﬁowedliz to gontaién tirca.B34% 2,310MB-|{1 and

2,3-DMVB-2. Sel ans-tHexene-21 3- DVB-6L and {2, 3L-BVBt 2 wheP ci [ ca 46P6 based on
pregene, The pri¢daciexepes2 t ¢ 2, 31} net hyl but é’nes wal-&ir ,a 18- ;Oer ] (g of
[err] Bkanple 71228-WBr2acti ¢n m ktdire (4. 9bb kgl pPearef al’f anpl e 3)
was distilled u ' ‘Het-Shren was

initially maint ahgeﬂlgag?t ot ?{e( “ngin br?‘&%gs saFgT(e ﬁl‘|o-r oduct was taken

off at a reflux apI’OXI f was 1.0 litres
hour[erg]). The &rMR-l | ation mtmntqmﬁ. until all the [err] conponents
had been renoved f 5.5t he disi |3Lhﬁ,t,|tg?1ml,wm kettle. 15 The fractions

wer e combi ned to |ve a err] olefin fraction (1 969 kg) and a residue
fraction (0.700 7- ~MP-~ - cxs-k-methylpentene-

Trans-4-MP-2 - trans-a-methylpentene—z
80 2-MP-1 ~ 2-methylpentene-l,
2-MP-2 - 2-methylpentene-2
2,3-DMB-2 - 2,3-dimethylbutene-2
55
Example 9



whi ch includes the distillation colum kettle residues. Mass accountability
was 92% wi t h a 78% recovery of [err] olefins in the conbined distilled
fractions. Exanple 8 20 Two pormsqa‘gshﬁ g of 25% sodi um on al um na
catal yst (Norton SA6273 al um na) were m xed under argon with an

approxi mately equal volune of olefin mxture (3 m) conprising 32%[err]

Wit h_i ni t P&IDMEoh{289) whsoplecsthistona ShmiTiiask fitted witing defi panpiessengad rybkqltserym pic r |
for 10 Meipipipessungera niropery atgesphese- e The Pﬁsk yachealnd o A9ed ang Baypr Gatplyel ’AGLO-28H 2
days. zgtuymeaE:oidn'@t%ﬁaﬁ\ple C was ad gmples ypre taken at regularntgrvals and pralysed by gas- 2
days 30fiquid chromatography. Tgblg £ st"?é"tsrﬂ]e)res“"s obtg8tcentrati ons at [err] at ca [err]
at cé[err 4- MP- 1 0.5 2.5 . 8

- 2,3- lo 10 70.8 58.5 21.8 4.0

ds-4-Mp- he, procedure of Exan%le% was repeated except thﬁ a mixture T\ié,S—%MBJ (48.1% wlvg 134MP-2
Trans- 45Mos.2's Mp-1 (3.5%), 2 (22.2%), t-hexene-2 (£4%) and_2,3-D 0.5%) was used ;ﬁacZoP‘/P 1
6.4 4 23D MB—1 4 the reaction tem eﬁ%{ was 50 C. Tablé’3 Shows tio IR MBmiRed.

2 0.% 076 1.2 4.8
.1 Exammea;, 1 Trans- Hexene 2 1.6 1.5 1.6
. 7 G s=Hexene- 2 1.3 1.0 0.6 0.4 40

3- DVB- 2 A reactor (of 10:1 length. i3 diameter ratio) wa packed with Baye# Batfyst K2634 (18.76ml).7A fend t he
bl as t beatafnirly laoniktiirg oBg6FeRy titibris VaS paskedl cuaraih catblyst at a flow rate of 334 rMPedr at 50° C. -
met hy peansie bEthd feearid-pkauBt Streams is shovth iB Tahleet hyl but ene-1 G s-4- MP- 2 -

i s-4-net hyl pentene-2, Trans-4-MP-2 - trans-4-nethyl pentene-2, 50

MP-1 Example 12 - 2 met hyl pent ene-1, 2-MP-2 - 2-met hyI pent ene- 2

2, 3-DVB- 2 - 3 di net hyl but ene-2 55 Exanp EP0288295B1
2,3-/B/B- 1 Thegro m@ébqu r{eRgatad egeRtithat 'F‘%‘%ﬁ%' °F fhP tBé¥P’ rralst X263 resipinere
condens ¥ YpRIAR b%r(n F[Fﬁ'f‘éﬂﬂatﬁ‘h?%‘f@%@dhetﬂ‘i‘tfé?”’%“r'ﬁ"‘l"?pé"g%n at nosphere. The
flask was AR &epws Hreoresuits oblgngd-Bayer Cat al yst K2631 (0.20 g) activated
according to Exanple C was added. Sanples were taken at regular intervals
and anal ysed by gas- |iquid chromatogpgjy. Table 2 shovvs the results

obt ai®hed. 5 Exanpl e at ed except that
a mxture of 2, 3- J1%ww,|t-4MP-2 (11.29%, 2-MP-{L (3.5%, 2-MP-2

0.
7
1
2,
T
4-
c
2-

(22.2%, t- hexene- 2 (Samp28 |antinis, 3- PhB—2—~3+E~54)—nwers—gsee~1 n pl ace of 10
2,3-DMVB-1 and the reaction {{eegrada) |, 8-RB=1[ )2, 3-DiBt+e (8)Fhows the results
obtaiged. Exanple 1}1 A redctor (of| 18xamplenyt] tExagplerdlefl rati o) was
packed with Bayer c@talyst |[RZ63F (Ip. 7 M ). A ffeed I5 Conmthining a mxture
of propene diners whs gassdd ofer the c%&- él yst fat &2f4ow rhte of 334
m /hour at 50 C. Analygis df tl fepd a3 prodyct streams |s. shown in Table
4. Exanple 12 20 The prioc re ra‘pl e ¢ wa%r%peat ed except that
instemd of the Bayef Cgtal yst) 4631 regi%a t her ¢ ;
1800 - 65.2
7 2340 52.1 -
; 8 2400 - 58.3
AN 9 3000 - 52.2
40 10 3600 - 47.3
11 3960 38.1 -
12 4680 32.6 -
45

50

55



was used Anberlyst (RTM 15 resin activated according to the procedure of
Exanpl e .D. Tahle 2 shows the results obtained. 25

Tabl e 2 Sanpl e Time (seconds)ERQ28EREBB1 (%) 2,3-DVMB-1 (99 30
Exanpl e 9 Exanple 12 1 0 92.5 92.4 2
420 - 81.5 - 3 600 -
81. 8.4 1200 68.0 . 73.0 5 1620
61. 2 S 6 1800 IABLE 3 - 65.2 7
§g4g 9 Tgéﬁl- 2,3-DMB-1|t-4-MP=2 %-ur-l z-m?-éf 9?%2 2,3-DMB-2}Highers

) o 1
10 3K38 7 3 3960 38.1
12 4680 ¢ 48.82 E 45 30 b3.8 | 2ER ¢ 2@& 2p5 1815TA$LE, 13 [rine
2,3-DVB-1 tl41hGb 2 P- M3, 2-{VPrR ot - HRXa2 |228:DYB-2sH phans?5 | o.1(spconds)
0 48. 11 492011}2 7.53.9 11.22.P3.3 4 42.5 3.%0. p s1.1 01 d.440
15.9 4, 1fi. B220 34 s5.822.|2 11.44.p3.3 | 22.%| 3.7 D. 524920} 0.8 {.5
11. 2 3.3| 11820. 5 5359 11.31.113.3 | @1 10 4.0 3220 1.4 58
11. 4 3.3| 15420. 5 5347 1192 53.2 | 20.8|11820 | 53.55.% 1.3 |11.3
3.3 21. 9| 19020 0 5.62.4 11.2 1] B8.254p@1.2 | 33 4] S52.9 11 ot.7 B.2
21.9 3.7| 20820535 5.4 1 3111-902_33-1 2b.45| 4.0 }§7153.6 3 2.5 py 2
3.3 15 52| #4420 1 752682c 5341 | 2L, 311 03-8 f’z 9 21. 2% ho
53. 6 1L5—-24420 3 3~ 52. 9

2.4 2,3-DVMB-1 - 2, 3-di Wgtﬁ}ﬁk{ﬂit eneL213¢d1mQWy1%u§nw;1

Tr ans- 4- net hyl pent ene- 2
2- met hyl pent ene-1 2- MP- 2 T-4-MP-2 2. metirphpdnnethylpentepps2 2 -

Trams-fexene-2 25 2-MP-1 - 2-méth¥l ede-r 2, 3-di met hyl but ene- 2
TABLE 4 Conponent Feed % Vv Product % w w 30
4- et hyl pent ene- 1 2-MP-2 2'm°ﬁh769°“t°“°'2 1.0
2, 3-di met hyl butene-1 ) t-HEX-2 = Trat&-héxene-2 9.1 35
cis-4-pethyl pentene-2 ) tyaNgug-Jrelhyl ge %3 - 21. 4
21.5 2-net hyl pentene-1 Alous=7 8 &ggﬁyzll. tene-2 2.3

TABLE &

2 Component Feed % w/w Product Z'w/w
4-methylpentene-1 1.0 | 1.0
2,3-dimethylbutene-1 ) 39.2 ' 9.1

3 cis-4-methylpentene-2. )
trans-4-methylpentene-2 21.4 21.5

_ 2-methylpentene-1 4.0 2.3
e 40 cis-hexene-3 1.0 1.0
2-methylpentene-2 3.5 3.5
trans-hexene-2 13.5 14.9
cis-hexene-2 0.9 0.9

“ 2,3-dimethylbutene-2 13.5 43.7
Heptane 2.0 2.0
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Example 13

Batch distillation of 628 g of a Cs olefin mixture (wt % composition: 4MP-1,1.1; 2 3-DMB-2/Cis 4-MP-2,

55 16.2; trans 4MP-2, 8.9;4MP-1/hexene-1,2.2; hexene-3, 0.4;2MP-2, 25.6; trans hexene-2,1 .2; Cis hexene-
2,0.2; 2,3-DMB-2,44.0) was carried out on a 1 inch 40 plate Oldershaw column with a 2 litre kettle. The
lower boiling olefins (4MP1, 2,3-DMB1, c-4MP2, 4MP2, hexene-1 and 2MP1) were removed with a reflux
ratio set at 20:1 which was slowly increased to 40:1 resulting in very little loss of 2,3-DMB-2 in the distillate.



40 ci s- hexene- 3 1.0 1.0

2- et hyl pent ene- 2 3.5 3.5 trans- hexene-2
13.5 . 14.9 ¢ i s- hexengp @ 288 295 B1 0.9

0.9 45 2, 3-di net hyl but ene- 2 13.5 43. 7
Hept ane 2.0 2.0 50 Exanple 13

Bat chdiTse PMP2wpoiemeyed ot agefiyk rafio [setrat PO:b| Quprial thig save P (aspvens of drepudPMBEN:
AMP- 1, 1.(kpttle progugtiymith puity of 92.9%_The meigr impurities werg §is-haxepe-2 lesgthan 0.1%, 2MP2 0.5%,
ANP- 1/ héResrhexere 2 02% g gisheess-262%: 2\VP- 2, 25.6; trans hexene-2,1.2; O's
hexene- %0 2, 2, i’:‘» DMB- 2, 44. 0) was carried out on a 1 inch 40 pl ate
O ‘der &h P th a 2 I itre kettle The | ower boili ng oI efi ns (4|\/P1,
2, 3- D\VB1, LANPZ, hex i) vere

of sodl m potass:u on umma were ml d and s n% re wi
ratio S%tnaeio. Uiizathed e t§§b§arggta ?@,l @g'&g §
little bt Tod ,rpgo gisisgton B2
was rﬁ,m)ved vmt °a ux ratlo set a *60: 1. Overall, this gave 90%

recovery of the 2,3 DIVB 2 (kettle product) with purlty of 99.0% The nmj or
impurities [e cis-hexene-2 Iessﬁﬁ&-ﬁ—% 1% 2MP2 0.5% trans-hexene-2 0.2%

and ci s-hexgne- 4,0, 2% 5 |Exanples 14 tq.17 Pgrtiqps of podiymor]potassium
on al um na di_jneft at Dsphefe tih spall
vol umss of JofehiPrdactin?. |52 MRy Thes rietidd{ § 20LalPd P sfn| i n Tabl e

5. isonerisdibNineotnd 3- [MVB@ prodU( gifoan exct fq;mc re cfloon bot h
cases. 10 TABLE 5 Exanpl e 14 15 16

17 15 c&lalysn React gnox N.ZAB,@W K/A1703]10% RaBaiWBl31 k/a¥,03] DVB2
2, 3-DBMVR vol{wetghtnia) 1.53.0 1.4 274 ps B R40 1?20§

5. 0~CHt al ys 1&%Na/[err] 3%K/[err] 10% Na/ All203 3% K§ [err]
wei ght (g) [Duration (ming) io 1.4 15 4 20

Duration (m|ns sct (2, 3DMBI 10 21% 1%5% 50
Product (2, ’ 21% + %0 5.8%
(2,3D¥BI 79042 3DMB1 8378% 88.%% | le 18 30
Pure 2, 3- wWas—passed- over—a—ftxet—2—t—e di um on

alumna at a liquid hourly space velocity of one for six hours each at
[err], [err] and [err]. Analysis of the products showed they contai ned
4.8% 6.Adm@ s 8.1% 2,3-DVB-1 respectively. This Exanple shows that

2, 3-DiyB-Z"conversi on increases with reaction tenperature. 35 Exanple 19 1.5
kg of 2, 3- BiviB2,3-DmBcb vhs basskdovef a 88 3 ditalyst B3d o S sdtium ddrakiniatla Ridhsaiypl e
A) wer e sphcaceldciiyrof bieefok sif hbues exch at o1, R0 a0 and145i° QcAnalghisl efr thd pradudtsshowddathéyon
col umm. cBnt8nddvEB%, 6dfe dmd GH %4 &.8-DMB-1(rBPe@Bely.was obt ai ned 40 at a reflux ratio
of 20: 1 at This Fxample gliow2 Hhati2. hBMB-2 clitversioe icroasesipithrreactionderareraitBd® C and t he
kett|® tenperature was [err]. Exanple 20 45 A 10 litre 3 neck

distill Bpoplef®ttle was fitted with a 47 plate 2 inch O dershaw col um and
aliquidoutlet line to a punp which circulated the distillation kettle
contents olr2 k9 5‘ HEOMBS apd 049 y%?f Y9ekopium op @luming (prepared ag xampinMareresplacsd i e

0 inc| OH’Q haw distillation column. 2,3-DMB-1 of lgh purity (99.9%) was obtained
ket ?o tat a@ﬁ a% ﬁ ZFJP é ar:alte of 25 g/hour. The head temperature was 57 C and the kettle temperature
was 73°C.

Example 20

45 A 10 litre 3 neck distillation kettle was fitted with a 47 plate 2 inch Oldershaw column and a liquid outliet
line to a pump which circulated the distillation kettle contents over a heated catalyst bed before returning
the contents to the kettle through an inlet line.

The kettle was charged with 2,3-DMB-2 (5.937 kg) and the catalyst bed with Bayer Catalyst K2631
activated as in Example C. The pump was then used to circulate the kettle contents over the catalyst bed at

50 50°C at a rate of 1.2 litres hour™. The concentration of 2,3-DMB-1 in the kettle gradually increased to
about 5.5% after 36 hours, at which point the flask temperature was raised and the distillation column
brought to total reflux. After 5 hours the heads take-off was commenced at a reflux ratio of 60:1. 2,3-DMB-1
was taken off at a rate of 15 to 30 ml hour™ at a purity of greater than 99% (by gas-liquid chromatographic
analysis).

55
Claims

1. A process for the production of 2,3-dimethylbutene-1 (2,3-DMB-1) from propens which comprises the

10



The *kettl e was charged with 2,3-DVB-2 (5.937 kg) and the catal yst bed wrth
Bayer Catal yst K2631 activated as in Exanple C. The rII mllﬂm
circulate the kettle contents dER028$1295cBt al yst bed Qa“mnm ate
of 1.2 litres hour[err]. The concentration of 2 3-DMB-*1 in the™keftle
graelually I ncreased to about 5.5% after 36 ho at whi ch poi nt fl ask
er He PME2 pas r?r%ﬂvgfbwﬂhﬁrff'%@“m%ﬂ $9:L Qe B ?Tﬁ gﬁ ‘f '511” ef | ux.
Af t er (5‘*‘??0‘?5?@“9 g%“ Pty %997 ?%;arr\,a@pwmms g'arhare"ea &F ek Bo 1.
2, 3- DNESSRB%®3 4B A" ‘f’?“"é? :2 e of 15 to 30 ml hour[err] at a purity of

great €L a hlgs t%%i(by gas-liquid chromatographic analysis). 55 Clains 1. A
proce s—é@%ﬁe—ﬁroductron of 2,3-dinethyl butene-1 (2,3-DVB-1) from propene

Whi ch COPREdR &P sbdilfn dPpotassidil Bn 2WRhaWe RSP HriCshiiioh Rindbr b fnbil infogire@ W@t at
60: 1. QWRNalrhes di BsDMERY & DHBME-2CNSRENits otaind@ ard sRowalBTable( 5 BbhbrRatieh Gr2/st )

W th pows roaﬁceSQnQ%heFﬁh@reaaib@fn botheeéest | €S were ci s-hexene-2 | ess than
0.1% 2MP2 0 5% trans-hexene-2 0.2% and ci s-hexene-2 0.2% 5 Exanples 14
to 17 Portions of sodiumor potasgi ©On alunina were m xed- and shaken
under an inpert..at m’mnhprp with s lunes of 2 3-DVB-1 or 2.3-DVB-2. The

resul ts obf ai ngghmplie shoivz i B4 Tabl e| 5. jgsoneyqi sajgon of | 2, 337, DMB{1 produced
an exot herpr ' | b 14

15 15 Olefi Reactant | 2,3-DMB: 15| 2,3-pMB10)ef j3apigenct prt, 3-paM2, $- DVBI

2, 3- DMB1 @,mmDMBZ) 3.0 2, 3- DBMZS .ol une | (310) 5.0 3.0

5.0 5.0 Cafal yst 10po Na/ A1208 3%

Xl [err] 10%%)%%”] 3% KIOF NpfAlafe %1’"{*@03 10% Na/Al20313% K/A1503 1.4
1.5, weigh® (8)Duyr at if ofr 3( ni ns) 3.4 15

10 0 Prodyct (2, 1 11. 2%

3. 6% ”‘“’“g" Li SR - #82,3 1 10 7998 88. 8%
96. 4% Erod <.9t4 g/ | e }&30 3urq1?2 - g@s pfss d vet a fixed 2
m catal yst s di umpgh al him e u%\ ojrlgy ‘Sbace velocity
of @ne for srx hours each at 0 C, 29 C and | rr] nal ysi s of the¢ products

showed they contarnéd 4.8% ©6.4% and 8. 1% 2, 3-DVB-1 respecuver y. This
Exanpl e shows that 2, 3-DVB-2 conversion increases with reaction
tenperature. 35 Exanple 19 1.5 kg of 2,3-DMB-2 and-0.15 kg of 10% sodi um on
al um naxsplectiar ed as Exanple A) were placed in the kettle of a 40 plate 1

i nchke A dershaw distillation colum. 2,3-DVB-1 of hi gh purity (99. 9°/c) was

obt ai ned PA® 2.3PMBr2mwas pasged ayp ed 2 o catalyst bed of 25% sodk ?’FH&Lﬁ' a ligrjgkh
enper 8rage ¥elqgiy of enerfpr %RhEP“st@c'ké‘tq G 29 é?rﬁé’r‘ét Gr %"%% °’[@ Td“%ﬂ’ﬁ?dethﬂ’o 45
A 10 | Fentained 48%. R4% %8¢ Pl e P-BUBUSPIPPEIVRlY S g 47 plate 2 inch

O der shaME&PIMRE S9ys E'atI%qu%‘zrﬁﬁﬂ"Fré'P" I"F'ﬁ%sef 8'" '6%%"'{/\?16'% ‘circul ated the
di st’f | ! at i Enwkettl e contents over a heated catal yst bed before returning
the co o the kettle through an inlet line. The kettle was charged

With _2 o) ( n SO n IIQ ©! Jdkhs@ © é?é §Je K2631
act U‘lh%i %f% i J(%der%\jﬁ o yaﬁltnﬂ-nsgﬂ%ffhfah surfﬁ'féé ér?ﬁwas Staicﬁl&i tle

contents, RH&S raf 26%5& Yard Ih@&r ﬁ% hegtpteﬁ;p&hur% wadbP ®dnd lheZkehleTté’nﬁﬁrature
hour [ egkd 73-Ehe concentrati on of 2,3-DMB-1 1n the kettle gradually increased

to about 5.5%after 36 hours, at which point the flask tenperature was
rai sed emdnepid 2oe di still ation col um brought to total reflux. After 5 hours

t he heads take-off was commenced at a reflux ratio of 60:1. 2,3-DVB-1
45 A 10 litre 3 neck distillation kettle was fitted with a 47 plate 2 inch Oldershaw column and a liquid outlet

line to a pump which circulated the distillation kettie contents over a heated catalyst bed before returning
the contents to the kettle through an inlet line.
The kettle was charged with 2,3-DMB-2 (5.937 kg) and the catalyst bed with Bayer Catalyst K2631
activated as in Example C. The pump was then used to circulate the kettle contents over the catalyst bed at
s0 50°C at a rate of 1.2 litres hour~'. The concentration of 2,3-DMB-1 in the kettle gradually increased to
about 5.5% after 36 hours, at which point the flask temperature was raised and the distillation column
brought to total reflux. After 5 hours the heads take-off was commenced at a reflux ratio of 60:1. 2, 3-DMB-1
was taken off at a‘rate of 15 to 30 mi hour'1 at a purity of greater than 89% (by gas-liquid chromatographic
analysis).
55
Claims

" 1. A process for the production of 2,3-dimethylbutens-1 (2,3-DMB-1) from propene which comprises the
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t han 99%(by gas-liquid chromatographi c anal ysi s). ess
for the production of 2, 3-di net hygpgkesesslB{ 2, 3- DVB- 1 |ch
conprises the 10 . EP 0 288 295 B1 step of (A) converfi ng propene in one
or nmore stages to a product conprising 2, 3-di nethyl butene-2 (2,3 DVB-2)

undées condi stéroefs(Albrayesting prapenspin 9P of Mere ssgeton ctycomprisinge2. imettidhutene-2

maxi m sed cﬁe’ir BB-2) pnglag) congitions rherehy: ther RyeRoglign @bﬁﬁr?@%@ i the Br @rm%‘l"ésgg of
A epalgmy CPMBEHTR: Png

was t'aken off at a rate of 15 to 30 m hour[err] at a“ilrliﬁl Ereater

(B) separ at ? 012"38" ivBatshe progase RRMRSises . furthar stop Af ¢

the 2, atteat(@da'tdn(%? BNt F{M '268%‘?‘ B Dot st actve he

i somer?sat i ’('Eﬂ '58'7" ’?a@" %c e‘t‘? L%ﬂj g ¥§G‘ ic
netals or st ‘25 ‘f’" ffs°°5 diffona, §:§ "7 &< Wgnse '{f

condi ti ons Z’% Str°"%|y PEIIS MAcTRRARUE AT (5 '?%r\'/thg
t hat when t %’“"é‘% ' "'sc "'e Uta uf’ror'tag y aC| di ¢ macroporous cation exchange

resin phe i R QI dsk %@Jot td éalﬁalrvfh'el%ﬂ LA orfdBed oﬂp%ﬁe it ﬁﬁl&] propbHe is @ontdMed

process accyuiy fidersRioh ﬁélf&i«hu%@é&écﬁve%r@lﬁb dréductlod otd d-6aed in one stage in
whi ch propene is contacted with a dimerisation catalyst which is selective

for the B oflprdcbsdhesthding, 18 claBt Aherdin sBp [X) 0L GifeSted MM Stiagt it Whic iAiarTirst stafemei n
step (A) i Spropdne @l ®btadtétl Witha dhe@Z&Bn cAalysh toqdiodute @prbducSdomplisirge, X DNIB-pampzFre i S
cont acised WDMB-2and innesecadtstage (if tib plodeadt fror siagen(l) U eontactsd withuantisoowrigatiansiatalyst

2, 3- DMB- 1 aadive? fdB-thel TsomerisatiolvBf 22,3PMB-il rio 2, %Ry dinddr sogaditions wherbly R8-BNBdt isf r om
stage (i) i sonwketloRddME-2.h an isonerisation catalyst active for the

i somerisation of 2,3-DMB-1 to 2,3-DVB-2 under conditions whereby 2, 3-DVB-1

i s i sonerd sAdropess RoQNgER claim 4. Whﬂ(%ﬁ@éé@@%@?ﬁtﬂ? #Pofo claim 1 wher ei n step

( A—compri sesiit [sentagting; cRropeng gin  the liqu PB‘i‘)*ﬁt é{‘t',*t‘ i Ag dimerisalion, ccatefyst qomgrising
liquid phas enlckﬁypp?sphmaelallmaWanluglaﬁt P(Sqlinpel@yf ange, -33 50°C and a presslure in
ni ckel / phosph‘f‘?} ﬁ‘?hﬁ" ba'at°tpé‘?9ﬂ??r P’ﬂ?“@t FIPPASNY reRgnR AN o +

[err] and a om at nospheric to 25 bar to produce a

d i §e )
Pr;?elrlfél gorrpr ?n II n o b J’lM?fS I?r?m%% ag% rftater%%dang' CQQ%E Irélgflagles' ng
separ ati ng by é BBpénQ %ml}y}soéé Qedjtn Ngé aih) wPﬂb Nuﬁi’thé&' with RChel¥Rig&Hebd! S

and cat al yst Srocal ,ﬁ{@aﬁgb@gﬁ mggg ting the propene
di mers separat ed in stage ( in the |1 quid phase with a het er ogeneous

| SOMer oS ag, | AlprdeadsHedcrdingCio RRR ﬁwﬁH‘reni e diRrelisatiohCbaldlyt-i hikotlacbtplacatodatéliBycihexg0
5. A pr oces phafrrethyR@minRmcdichionde4 wherei n the dinerisation catalyst is
ni ckel acetyl acetonate/tricycl ohexyl phosphi ne/ethyl al um ni um di chl ori de.
6. A procesa maesy atoding © efthdr lvkim ¢ lbaclaims ehereinl the tanperatumrie istage thds ingthgpranget ur e
I n stage (| yromsi0itm +1PEC.r ange from-10 to [err] 35 7. A process according to
any one of clains 4 to 6 wherein in stage (I1) the catal yst of stage lSI) S
deact i vat%d Abgrogeseatcarnding tevamnons; of riaimsa i, 8 berein danstaes 4 theccrialysisof8984Y &  an
al kyl ani ne, dpastiated by reaitent oifa eher ahyd "P‘ﬁ Al @qbeag%am°%a'haw@6w§ L ST
aci d 40 8“‘&“&%&'&'@95’%“%?6@8?%&%@‘ T‘Ue%ﬁy‘"@ kacigk ¢ a| ms 4 to 7 wherein in
st ag of ste the isone satl ctaJys d

céﬂvs 43%7 OI’PIH eln BF %§I°§ 's"*Q;P P{&}th%Btso eh&k J)n

ng c erein in

(h

t I progess eccarding,

rsr;aeg (C) th@ iy r‘?eats‘iug%"ft?%% nﬁﬂif ‘yst is a supported alkali metal. 45 10. A
Process ag C? [g’“xggs &cgorghda orgn§ o of (ﬁleadrépe&n ShE l:vlmarénhﬁ s% k@) the 198iheRbatib® cadiysher

sodi umor~p support 1I's al um na. . A process according to
any ongg of ¢ alms 4 to 7, 9 and 10 wherein in stage (Iv) of step (A the 50

| somer i sajq, QprbcabPhcksibiing B diirk 80P Biginyo i tho BIAII YD lisDdiAer GAdiund Br POBEIAN e
resin. the support is alumina.

11. A process according to any one of claims 4 to 7, 9 and 10 wherein ir_l stage (IV) of step (A) the
80 isomerisation catalyst is a strongly acidic macroporous cation exchange resin.

12. A process according to any one of claims 1 to 8, 10 and 11 whersin in step (C) the isomerisation
catalyst is a strongly acidic macroporous cation exchange resin. '

56 13. A process according to claim 11 or claim 12 wherein the resin contains sulphonic acid groups.

14. A process according to any one of claims 11 to 13 wherein the resin is activated by drying before use.

1



12. A process according to any one of clains 1 to 8, 10 and 11 whereimim

step (C), the isonmerisation catalyst is a strongly aci d| u I on
exchange resin. 55 13. A procegp tgss@egiBiy to claim 11 "mum""ﬁmmﬂyel n
the resin contains sul phonic acid groups. 14. A process dcchbrdingt t 6 am

one -of clains 11 to 13 wherein the resin is activated by drying before use.
11 o EI5. ¢\ peepspacpoming 1% anyrongy of dhesprecedivg clgims %vh@@m AyOMBrd iprecevaEd feRdBii ng
clai ms whd¥eie o step rifgacomprising. 22-6VBretndt 2 bRVBR LY AHYHRTRT ansk the yrerpainder) of the
conpri si n@"@“@'m"'fdmpi B-DVB-2 by distillation and the remainder of the

duct I d t di f
Clai o 102 Er% Syseesth & &, s v, L, oo Soiia el o b ENRE L, O

into step (CF °ratf r(g)(:ess accordl ng to claim9 wherein step (C) is

e proatitaR e%mﬁﬁ%“*"“a‘?‘#’%‘ ddenid TV UL St

conpr,enfeJen@Bfioli 0N (A) de transformatlon de propene en une ou plusieurs
6t apes en un produit conprenant du 2, 3-di n6t hyl but bne-2 (2, 3-DVB-2) dans

des congli ti@aas 46! friictdhl Qlel 23-BiERABUENS @8-DMB3H BVBarilr 8BRS, 46 comprepd Odui t

soi t maxi Mopseation (M lae Ghifohfidliorde Fropedel on LineCaapRbire é@Pes®H tuh ProddiScomp@hnart twns

(B) de sepEs-dinéthybutbie-2 (53-DMB-2Pdis dpy edlditidns tklled quBH prapdrtion de /R)3-DMB-2 déds ié a

M se €N C qirddait oitthaxitnide Didac@risGananeaqut nmpdrie @p @ntat b opé(aiins dB)ale sépardian db yseur

actif pour23-DMB-andr precutiti dm 'epérafign3(ADME-(2) dnmide BnDivRtadt duh8B-HMBensdperé (dans

met aux al dapdratien {B)yeeer wugatalyseus aglib oour tsemétisation de RREVEDer dFEMBUsaisiPBR hange

cat i oni quedef onétawreaiealingc fixde Sut am SupRSY @ Hel 14siHPRs "\?}? %'%9§ $éghangs elignia¥it i on

du 2, 3- DivEortement @'dsssg Eg’g %:sc%’g@mﬁség;g;;sréek'wg:ssﬂ g%’g"f’o %&yg‘[‘ c%f(’jéeiur est
une_r?@si nedsem 2\ '
| i soneri SEOME} até?Bls?'t ‘ﬁ'ﬁ?t%‘i?t pﬁrﬁgretegﬁﬁcg?gfﬂ’r"%" %’i‘% evant a environ 73 -

(?Oﬂ(szI ,I[D I'gOC%g% glg\léa}{jlg r% Igf)cgi}lloggdl Cat%é]ﬁ%” £§ r:g@} ng eg%on unte n lpneersg‘&kla E% fégg?St
avec cg'f %é’@frr%)%ee L e S at ?c(t)ﬁv qui ~€es Q’E % o %53 e @
product [ on . Proc~ d6 sui vant |a revendi cati on 1, dans quuel

op~T algi Oflodshd siht 1& AVEMEchEoN AN d4hS Yehuél rageftior @) B corduiteSdn &uﬂ@l@pdﬁ%&adoﬁ-
pr em bre ebRRf zlh ns 15l reRibRISMPE (P& propehe B nfidé Afithct AVR Wn WRkalGbltde)dRéHsatid
di merisati ;SHﬂr RANEF uh ProBEN cobiBreRdn® &l 2,5-DMBATSE @G 23IDMBL &, dindUvB-sdcofde &lapei)3e DVB- 2
et dags UngoduR@e Nétsbeql) 88tenid én dontadt@ved@n catalyqdioistntérishorl actifjoar I{somérdation e s en
contact avasDMB-1GaRALMES2! Band desScdntions dnt @Bquallss il 2,PDMB-1 lestiiowKsé e 2131DMB- de
2,3-DMB-1 2n 2,3-DMB-2 dans des conditions dans |lesquelles le 2,3-DVB-1 est
| sorrerl se en 2,3-DMB- 2. 4. Proc6de suivant |la revendication 1, dont '

' op6r a#i olPro‘(eﬁé subantlz erehdication dtdapid'apéragon (A) comprefid les @ieresi:se en cont act du
pr opame en phde miseiengpriast du/rrerdne e Bhase gns-@a vegan G?tﬂﬁai"s‘!?tq"@ﬁﬁ's@
ni ckel , une dyHiskeliyng @hesphingstan wgkv'awun'wm 3 e tempdiatute B’r‘satdﬁ t g pmge

la pl de HJCptp upg prossipy alignt, de
a? rrgsgﬂgrl 3 LRamgrenast fFérdé"‘?S?ﬁJ‘?e Umeg?\lyrwﬁ‘ﬁrsp?ggo@'ﬁﬁé?@ Yacl %ﬁyg '"%I WEPAE de

pr 8pene, Sctn® on - dode Fkta mat i bres de plus haut point
d ebuf' i ti Ocﬁ%"é bl ’éf% cé’ g.%ﬁs?%@@wa&n”%wm&gte@'dxmao,ﬂgvél,ums@a%e( 1)

(I11) de s~ 35} arat'°" 45 res de propane de nmatieres
haut poi nt % %hta%Id .nl;e?e%oq psh% s@ﬁ’slréldﬁsel‘éfapé/ﬁlﬂ@ﬁ‘bh:g@hduudﬁtaadé%n(| I )
et (1V) de ?ysé’[’lph&é? SgeRé brisbiiéisdibiBapSiste @orkdriSd? R E3-oMBaleR 8 30MB. | ' 6t ape

(I'l'l')4en phase’liquide avec un catal yseur heterogene d'isonrrisation

capabl e gl' poosbislitdf lalréverdicktidaMBddns 3ud IScdRfBoL? de 4iméhisatidn ASekbers etistymtito-| a
revendi cat hfgdenickdiaityclbtegiibbsphite/dicticlry 8'étylalghtiniahh.nBr i sati on consi ste en
acetyl ac6to- nate de nickel/tricycl ohexyl phosphi ne/ di chl orure

d' et hyl &l uRiotddd Buivedt la FsvertibefionStduva@ revenidisatioe §.alack lequel la lkemipéreture| dans iétapm i seat | on
5, dass | osjwedarisde plageplerWiaur €0°@ans | ' 4t ape (1) se 50 situe dans la

pl age de -10 a + 10 * C. 7. Proc6d6 suivant |'une quel conque des

r evendi dat Propigé suiganilunel gypiconqug des reyeadieationg| 4/ By dansfeauel e calglyseyr|dp 'gtage (1) est

désactivé dans I'étape (i) par traitement avec de I'ammoniac anhydre, une solution agleuse d'ammo-
niac, une alkylamine, de I'sau, une bass inorganique forte aqueuse ou un acide minéral aqueux.
- .
8. Procédé suivant l'une quelconque des revendications 4 & 7, dans lequel le catalyseur d'isomérisation
dans ['étape (IV) de I'opération (A) est un métal alcalin fixé sur un support.
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desactive dans |'etape (11) par traitenent avec de | c_anhydre, une
solution aqueyse d' ammo- niac, une al kylam ne, de |’ eaﬂﬂiﬂlﬁ [VJ L“,/
inorgani gue forte aqueuse ou un cEP 0@88R29HBH|I aqueux ant
| " une quel conque des revendi cations 4 a 7, dans |equel le catalyseur

d isonrrisation dans | etaPe (1rv) de operatlon (A) est un netal alcal

i x8wsur SunPraesgp syivant I'upe que CEF‘I“Q}?'%SBVeQ@E?“‘B'i précédentes, dans lequel le qafalypqur (' 'SP'I"‘f|r
11111 1111 | yatigme I%L'Ppé'atm" (Crgst yomsisbaleaia it Uit SPR3fte quel conque des

revendi cati ons rec ent es t ol
dans 1 oﬂ%‘r% 'éé‘t"e Ig ‘E@P&ﬂ" Iaa%&egplceﬁloq ?ifé"s' "eﬁﬂ mgﬁl acap% ost fosc’g Br&¢dde
suivanf [a Qvg?ﬂ‘f fe'séfﬂm °F "™ evendi cation 9, dans quuel l e metal

al cal in qgt ol 6es® QLA gy | s RAEAREHNT4CE 7, 9 GURDAbds Bl lo Shaijghire-
MG Sl A e g o o -

dans | equel g, é}néﬁf"é yseur |sorrer| sation dans |'etape (1V) de ' operation
(A) es}, une rosine nmacroporeuse d' 6change catlonl que fortement acide. 10

12. Procageptdd¥ Hivant 'IHRE quidleBrcte e PovBiifcationy @ neliBC #6 bONG dhnsilefuel Jedcatdlysduk,
dans | equel glseméiétoh M&\Gméta;ﬁ (CEme Irésmb hﬁ&oﬂﬁdﬁ&e drécharge c4tiodiquedérteent atiesi ne
macr opor euse d' echange cationi que fortenment acide. 13. Procede suivant |a

revendi caBi Pidcsbd saivant ia révenditattinaatol tarevkadicatiant2, Hang Usgle! laarésinestontiontodes tvepss des
groupes i 6 acide saltinidae.sul f oni que. 14. Procede suivant |'une quel conque des
revendications 11 A 13, dans lequel |a resine est activ6e par s6chage avant
son uti| i14aPiocAds spigant IEe cRelennausades upvprdications (1ih Hhudne danyelda Kfsige est activée par
revendi catlmbagpla@@b@eﬁb'@@mdans quuel du 2 3-DVB-1 est |soI e du prodwt

de |- op6r1gt |Pogé O &(&ﬁmég&%}r&t dgip%re gat. du 2, 3- DVB quel a{ﬁhg%stl so%t on
et\le esPe@FPrY
sui vant |' ufle p"g Icl?d ﬁgqifé'mg,@ cpr %&ﬁ % ; kg %ﬁ“};ggm a‘gﬂf}@? %2 resm du

separ ati on B9 o5t PRye “distillation est i ncor poree dans

| " oper at I&n %gg stivant Fin %ﬁﬂ&n 'aééttte,ld@atroﬁe/%aqh ﬁé RhuePra s@.mot §F58bmB-1
| * opergtion i &ne a

ture Jjusqu’ A environ 73
30 Patent an® ren zur Herstel | ung von 2 3-Di net hyl buten-1
(2, 3- DVB-) Pﬂ)'déiié%[:ﬂmrh rewﬁ.&%&eg%aﬂé Rquel pr@raﬂoﬁ)(Cﬂé‘b‘é c&ﬂﬂ%@@teﬂ&n%r?élﬂﬂen
in einer odggqddlerW®RA7BFEN St ufen zu einem 2, 3-Di net hyl buten-2 (2, 3- DVB-2)
unf assenden Produkt unter sol chen Bedi ngungen, durch wel che der Anteil an
2, 3- DNVRr- Patdhtanepriche dem Produkt maximert w rd, dadurch gekennzei chnet, daB
das Verfahren die weiteren Stufen (B) des Abtrennens von 2, 3-DVB-2 aus dem
Produkt aws V&iaifes z(r¥lerstelidng @h 2EeRimbthyliganahi2.aRYIBEY iawgRmendwefaisendStie Siefe((B)
abget r ennt ede UBwBIdBAL vani Bromsin e winéragded] inemdheatane$tifen ay- gingm \23rPimetipdtoloR222.8,
2,3 DVB-1 aloMBe2 nmiasendiopsiiedykt unter gg@mﬁpq!mggwn durch welche der Anteil an 2,3-DMB-2 in
Al kal i et al dem Buselt aeximiestninr dagursiel gokerssiohnots dad dam Veriaken B'Sr“t?’é"é?t‘ St"“*" (B) des
Kat i onenaus tAesaens vam 2.3 DMB-2 3ys dom Beqduid g Blefa (A)H’éF (
2, 3-DVB- 1 | $8ifefB) sbeatrenntqy 2.3-DMEG2, it of ?ﬁ'é‘f’ d'e i ,sen

H‘
|
s.euzzﬁttfiﬁ‘gt" LT "E’ Seril, %%ttmg =
oar‘te 1 l

mi er aBkg , W
2. Vert“’ah_re r “gé“ ,JQ d%%hghsél'uﬁg pérﬁureﬂléﬂ'%e %ec %ﬁ@ rt hr
wrd, worin 4 dung von 2,
sel ektiven rrerl sat [ onskat al ysator in Ber~hrung gebracht WI rd 3

Ver f ahr eng NagRanfinsiaét kldprich 1ol iél B@fe A BindrAlutd susgafii wikl, Uofii PpshO eIl eifiuit
wird, yprn i ok Bilng®bsh, Q-DMSIzlbfalekti(,én)Duﬁér&a@nsk&hwsaew in@aithrung gebracht wird.

D nerisati onskat al ysat or zur Ausbil dung eines 2,3-DVB-1 und 2, 3- DMB- 2

unf assendgn Varandnkdacrs Arsprukiomtvedh digedisfa ¢htin el Stufen dusgaflist wiet, wexveinteier Ssterf e
(ii) das Pr ki PrdgenShiti birens Dimerisatifrishataigisétoredun usbiding eines 2.3DMB11 iund &3tAMB-2/0n
2,3-DVB- 1 ZWnitasSonBivEPraduliies Inviontalgiblarhont witcound imeinar zfeii Styler(ii) dge Rropykt BisiSiie ung
gebr acht wi r@ miteremritngd lsoreeisioruds PONE.31DME 2u 2.3-DVMB-2ekiivep ifatplyaatos paten, fegiggunz.
Ver f ahr en nageh inBedibrung Bebtachtydrd; yntey pelchep ﬁﬁ@”\ﬁﬂ)zucﬁ:’é)"ﬂ%? endeRrt 8fdif en unfal t:
(') I'n-Kontakt-Bringen von Propen in flUssiger Phase nit einem

Ni ckel / Phibs p‘fﬂfﬂ)"ﬂ nach AnsprHshnt: iprn die Stufe (A) die folgenden Stufen umtagt:

() In-Kontakt-Bringen von Propen in flussiger Phase mit einem Nickel/Phosphin/Alkylaluminium
55 enthaltenden Dimerisationskatalysator bei einer Temperatur im Bereich von -30 bis +50° C und

eine Druck im Bereich von Atmosph#rendruck bis 25 bar, zur Ausbildung eines- Propendime-

re,einschlieBlich 2,3-DMB-1, und h8her siedende Materialien umfassenden Produktes,

(1) Desaktiviersen des Katalysators von Stufe (f), .
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55 ¢ ent hal tenden Di nerisati onskatal ysator bei ei ner Tenperatur im—
Beseich.von -30 bis +50 C und eine Druck i mBereich von

bis 25 bar, zur Ausbiidung ei neEPRr2§8298iBte- re, ei nschli em'mm m m’
und h6her siedende Materialien umc assenden Produktes, (I1)* Désakt I Wi eyen

des ‘Kat al ysat ors von Stufe (1) EP O 288 295 Bl

111821 111189 API&"M" 9?5 P1°P6'1d1me(fi 1%') “°Aﬂtsf°8?ﬂﬁ'é’h Mgtierialigny %éﬁﬁlﬁ?é?"@c'\?ﬁweﬁ 6'Pr°er
si-edenden f“?ﬁg@“ g n % Oclgf?t den aus i“‘?q ﬁé ‘Pﬁ(ﬁ
Destil | at f :

Prgp:and?rr:e? tilajﬂ ‘ﬁ";'Uf Tésé’P'erﬁ?éélew > f{‘ %ép er od%e‘n%'ﬂte Esﬁrr"n T ngk % on

von Z 3-DVB X zu 2, 3-DVB-2 beff hi gten Isorrer|3|erungskatal ysa- 5

tor. 5.5 VefhadneN  nach N@Changpruch  ANSPT UChyon der DiEHshtidnskatalysalde "

Dineri sat I Nfidke ‘y@at:éf&ﬁyﬁi‘&yclohexylphosphln/EthyIalumlmumdlchlond ist.
Ni ckel acetyl acet'onat| Tri cycl ohexyl phosphi n/ Et hyl al um ni undi chlorid ist. 10

6. Vas f ahn@RanrehClacANSBREE S odbr 8R4 2lie Tipbratudin StuleiarsRisith vor-18bisf 10619 I m
Bereich vaiggt- 10 bis + 10 Cliegt. 7. Verfahren nach ei nem der AnsprlUche 4
bis 6, worin in Stufe (I1) der Katal ysator von Stufe (1) durch Behandl ung
m t wasgerverighrennpadimsinem abi, AnspriictiegEbis BNMMwini id ISjufecfiindamiélalysaton vom Stutdd(B slerch

ei ner w | rBehantifong mit wgsserfrgibra Akngonialn oéyiger AoimenialBaisen dtidamia| Wiasserdiner wéfsin

M nerai salgee stdieredapigenisshen Bese etier @ner WekrigerhMineralsiarstdegdidiMamiwiidr  Anspr Oche 4 bi s
7, worin in Stufe (I1V) von Stufe (A) der Isonerisierungskata- |ysator ein
Al kal i n8t a‘(erf@"r@gﬁﬁﬂ(m% gt Apspriches4 bis Zgorig in Shde f'\é)wp'eﬁufﬁ&‘gweféfq'mﬁ?'ﬂ@wskata'

vor st ehendestopsis Alalpreivagpskatalysetoy it uf e (C) der | soneri si erungskat al ysat or

Al kal tailt kat al t t. 10. Verf h A 8
o Cudp | B cJRgelign s rfgvgr A ln AREOMIG B PORAE] S Sp RS o
Al uni ni untB(] {Yrefingptatit @"ﬁf‘ sa\ﬁéﬁ’ahr en nach ei nem der AnsprUche 4 bis 7, 9 und
10, f 4l

wor '16“ \,epfah%rbj&a%h (AL ucN%:}dé %nr( égs Ai'u?aﬁm he?' Hﬂ%g%g&rn? ﬁﬂ&r%r de?' n

stark saur.ﬁ o onenaust auscne rz | ren nach
ei nemy. der nqspr |s810 und 11, vvorlnln Stufe (C) der

| Sorrerl . ewrmakﬁ&calarnensger Anspri@eCd bRI ) Shiitf Ko, SRHA &S SERKHDPRK EHAS (A) der

Kat i onenausdnimssrtiskatiyéatorein stahicsalfes ﬁmal?dp%s&a@t?oné&aﬁm&hmir& iseder 12, worin
das Harz Sul fonsl uregruppen enthalt. 14. Verfahren nach ei nem der AnsprUche
11 bis 32, vetatirérinadifBindria tigr Ansprlictle Mbfsah 1 Gureihi 1 0woria tin Stofe ¢Byruenis@erisierungakeataiy i er t
Wi rd.sol5. 3der binbktakBaunaotekopordses Kelienenaestanéohbrbanzisn  Anspr Uche, worin das
2,3-DVMB-1 aus dem 2, 3-DMVB-1 und 2, 3- DMB-2 unfassenden Produkt von Stufe
(C) dur a& eefglirer] naglt A@prugmm:ﬂne‘ﬂ wirindas iz Sdfonsiesgrurersentalbdukt es zu St uf e
(C) zur~ckgefthrt wird. 40 16. Verfahren nach ei nem der AnsprUche 1 bis 14.
worin dite Vreighren hagheinem Genfreatichy Viohls 18, soigveRs Hazvor dem Sebrpuch (dayeh drasteBaut
wird.ss17. adifiekwiiden nach Anspruch 9, worin d| e Stufe (C) bei einer

Te eratur von bis zu etwa 73" C ausgef Uhrt 5
P . Verfahren nach einem der vorstehenden Anspriiche, worm das 2 3-DMB aus dem% 3-%%/!5"1 und 2,3-

DMB-2 umfassenden Produkt von Stufe (C) durch Destillation gewonnen wird und der Rest des
\./ Produktes zu Stufe (C) zurlickgsflihrt wird.
40 _ : .
16. Verfahren nach einem der Ansprliche 1 bis 14, worin die destillative Gewinnung von 2,_3-DMB-1 in die

Stufe (C) eingebaut wird.

17. Verfahren nach Anspruch 9, worin die Stufe (C) bei einer Temperatur von bis zu etwa 73 C ausgefiihrt
45 wird.

50
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