ARYL- | SOXAZOLO- 4- YL- OXADI AZOLE DERI VATI VES The present
invention is concerned with isoxazol -4-yl-oxadi azol e

waletorwatoseses of formula wherein RL i s hydr ogenPCT/EP2006/069647
hal ogen, aryl, heterocyclyl, heteroaryl, cyano, |ower

Ao GV RMARUH BN oyoffiom dydifl compdfites

hydrogen or lower alkyl; R2 is cycloal kyl, aryl,
het eroaryl or heterocyclyl, which are optionally

E#g@gédd&tcﬁ%&}ﬁv@rﬂ%nor more substituents, selected from
Tl of hal ogen, cyano, nitro, |ower
al kyl, | ower al koxy, |ower al koxy substituted by
Aaioog@nblldabm orathiydubpabaftthe prepdratipn lvhproggene oxide, there are only
%@/@Hl&l"‘% @&nk¥ined viiethe atdayhsrit! dr AR lvasteNBE&EBP and recovering by-
r iz N a\gebr apﬁ% mr}et erocyclyl, benzyl oxy,
K& 8 8&%\ THLPD )HJS‘? substi t ut ed by hydr oxy,
hal ogen or | ower alkyl, or is heteroaryl optionally
B 10080 T D YefbBWRY aabibyabss BA sapgrafty ar@ethoxy-2-propanol and 2-

h‘%%ﬁng ér%l lﬂX% BUS 68M@BS|9CL :ggrldul @%ﬁewa%rﬁb%f the aque-

2% cgmp@%(pn épmrlsmg( q;gy @j})p@nq o"Wé’r épektpq)xy1 propanol to a
batcentationl sful fmaltf)dxy Z—mmﬁancﬂllalnylz me({Hokly-1-propanol of at least 90 per-

g%rﬁbp%eﬁérﬁ‘wg and QRIAtRR f|1ym§fﬁg§§ Q% pea‘gpﬁ thOMB%y-1- o opanol or
re§ %arﬁ dﬁ%ﬁq @InnA orqilgg C‘M QQAQ@#O%% dé/watermg of
thfecdaqmbkylcompohmrep@ralbsal achRSed Pyaa yherobrahetseparatign., Thereby the
%uefons%ﬁ]p@@&.b@r&ahipws.ﬁgl@smbth@kyld pbapdhal a6@n rﬂéthb@ﬂ@fpropanol is

titute
?{ﬁ%ﬁ%‘i &’3 i C%ﬁmlgem%agﬂer gg&fgpglﬁ @e\éﬁ)&’f\qq B2 gujable apparatus either
tnh'@lﬂébphaw pe¥apaelion e®pPt orHashe @epedusURTtESE st vaner ermeation
stepSAcrobs GNP HbRMBINGRanaf 4 brisbireadifersateist dstlivhed. The

egﬁBM gL?Or%tJ s tc&’it |l?|I \ﬂgﬂepgnﬁ'c}n‘ﬁf‘ ‘f‘l rma hnp f1- ethoxy -2-
e G AGE caat praner aHknt br 4

E@Qﬁ”‘?‘la\rﬁ@ de%‘PéDéﬂé’r‘PF?%@' Aicﬁ‘i’féi”ﬁé? V\éo 899@99@773 the malor amount
Getaptiuxy- - prbparhte andj2amethoky-biprarapohfedriottiieanpparatus rwill not pass

%rﬁ?@nl%h@ %PHEXH bé céﬁéc@bo(a@@@tent%%ﬁ' é/ teldiled \R}ét‘ér EdRent.

mai n cl asses: (1) AAreceptors, which are nenbers of
t he |1igand-gated |on channel superfamly and (2) GABAB
HecapfDpPsd pwhiidds anr étegratedrproodsst foe te produetian of plogyene oxide

fr&ﬁ%tmerﬁa@érféemstrérdwS%B&%ﬁm%tsogasc mb%a@as Ghtopyierfe oxide is

RRREEL R ReeEdeF CRPAANE hifabCa i A chte Tlag The propyiene
sirea il enpXisized vwfh fwdlommﬁﬁw@e whlctl hes GapaRrastiesd tipm hydrogen
bepatatbe @onth poadnadidhs pdeneal. THh gt ingestrebm produced by the
éb@h’({gtlbﬁ régctlop @ﬂgat@i t@ gmB\%JHEé&?ccfr%ontenﬁ %d rehurned fo the hy-

WOS%IPW%'% EFOE’H@'O& %%‘ﬁem‘% agcycine:et ?Rf‘rﬂt]y"é"\ ) TRy g epOXIdatlon
ezadtigph aomm @atl age camofaineft hexvy afmprandy eliGikBiey aclept wige water

Qtpéeﬁ"h Qﬁéj tl‘fer r%%\f@?méeﬁ/? h%@cﬁrb%ﬁé kr%refﬂ_d?ﬁ bRodutesh VAREble secon-

g Er}l\ @ZOI&ZEQI |n|ng site lles

%WV\EEB “%h %38%* YELBURPTS! %?Bﬁ‘b 1Q e STRAHIAG; #4Je Such as an
SBgtes eplistiiationConb 292 spiptibegomany ef fects of the

cl assical type-l1 BzR subtypes wher eas a2b2g2, C03b292

§d20§eeng§¥1é %cl%heas ﬁ%r'ﬁ,[% tggh ggg r séﬁjgctlng etﬁ’%ene to catalytic gas
pigqﬁ@h@mailp@dperegn opning gthylege qXigke and causing this ethylene oxide to

react with water thereby obtaining ethylene glycol. In the production of ethylene glycol
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benzodi azepi ne receptor inverse agoni st b- CCM enhance
spatial learning in the Mrris watermze. However,

wh 20T @aned ot her conventi onal ?enzodiazepine r BCERPING/069647

i nverse agonists are proconvul'sant or convul sant which

B Lty ot 4o ARRAE TR SHIBACHITARERE Syl cament a

mans
et v - qﬁﬁ@t @QBMtheH@ﬁP@ﬁhog ﬁﬁuﬁem@te%é%%o%/m@mfor the pro-
dedion et efhlylzhe piicbl @mmised ulilizingasethesoagetif ttatiny athedss one spe-

giﬁ%?%k)\f%%tegﬁ%%ngiat&gﬁ t¥d Entirtdsre ?@ ?éb tor2nd/ or cc2

receptor binding sites e used to
provi de a nmedi canent which is useful for enhancing
UBgn288,28v distlihsesea powes® forwiregeoing apglpasoeiviudns arrude glycerol com-

BRdiny htglﬂ/cellotl d @olaérﬁicwzi’c@ls %blbllpﬁsmé’féé%ﬁlg%% deFB{% aPrepara-

ettt St S Wb BB B B afi e gptttion
twer tomeacteshiald finad pgitionge Whnreip @ebaiiont taagiion@f each flash tower is

fldbign $ubsedidMVIBEh tdwRY SAGRIAGP 889,388,247, &icke is provided a proc-

?% 1%?% e\ﬁgg{@)g gﬁ%@éﬂ\f @E&i}dgg 6\%8@?8&88@14 g@tc{e%?laydlol and wa-
frneRRfising &g gt,egs ‘efeefipgfhe Gﬁﬁ“@cﬁ%’c?fpl f%é Fﬁf?@%@ﬁ‘?” apparatus
cmmmg)mmmnmmwamc@fneﬁwnﬂdsa tbwamdand a distillation tower con-

R &T&FS lf'lhélcf%lsh%\ﬁ%c GREAR gdtﬁ?tb?hsfrdacrt iB§ oPEERRIAN BRePls fed to a
t ? nent | oned conpounds canment scont ai ni ng

oY T8RRI Weanuf act ure as wel | as the use of the
above menti oned conpounds in the control or preventlon

9@ 8, hé@@ﬁﬁ% E?W &dd9 X dQSfC|O|Sb |ar}ﬁ§tﬁ8§ f@%@pé’r‘aﬁ@rﬁ ge4 filire of an
earlier or

of
REPIS A e barb S i, PRy P 5atble, Bbetio acia
pioglonig acith aramatic aminesc aclding, f%@xgmébeﬁﬂlllnﬁmpbﬁnd glycerin.
Ahe Medth@s issa domdaeon bhe distilatw, g waedriseiektivanpebpdragon and a

%%B%"eacls o%fsngndu@%%rt Hlahy%Hlﬁ)é’b‘?g’?orr]tthedgg‘pcarrétféb oc?ﬁlﬂelpér% water. The

B'loéﬁ%s %’COTCH”Q Pt BA33 sRMprse§ qﬁ@i”@igrfhe t”Hét“feerpﬁiform'”g a wa-
tdrealectival porldpaistivot tebattost pradgdttobtadmediranche distiletion step to ob-

%Irk re%%o‘:&ﬂﬁ@afé’ BE@V%Q@ ey rs?BEﬁB 58D Lyiebi&ame distilldte to ob-

Car to for exa
TR i AT RRTCRLe: AR(REAS (6 Frsige ohined EoI (o reverge osmo-

sierfon pédaveningathesson theedistilletiora stepwevctalthiay Isegregatedasrganic fluid is
@fsbmegls F\%"cﬁle%&ﬁ"tﬁe'vbdigﬁéblé@t@e e a&megregated water is

RERPLE RoesiBla, Rt OE o G SRR PR FyR Yer™Ss wen as e
penmja@@er@@rédhwetvarspmn@wwﬁﬁres of the conpounds of the
i nvention hereinafter. The term "Il ower al kyl or al koxy

ﬁPgo%llnb W %Q oby24h§4 fﬂevrb JJ%‘F&Q'I%?BSI‘IS% c!aﬂ\'%se?%@féd f5m aqueous solu-

B‘Efﬁsw ?ﬁt{%?&'OBW”SWé disttilatiane theapRyian Gvhe JPrejiQisy ggsicpntrated by
leyverseegsntiosis. dhet valuable materialsearatseparatdek aotply dy distélatrHfollowing

cor%ﬁho’atl th@%o\’ﬁﬁbh b@sogﬁtlgf?fg ﬂﬁfﬂ%e"‘@v@gea&%o&s According to

BB oS (i, B of tfur BF HaFEBF MARESklgqyRe the distlaton
b¢|omerwﬂd§|tk§'bs’fmm siigam odthedoe strearhower al kyl group as
defi ned herei nabove linked via a S(C» 2- group.

f.. Lower _al | f.on sS_ar ,

IS 2867 oPoSa Pt on e WeBRrRF from gpipgustria process

@L@@Cwm REAPYASTE %@%Mhl@apmew 'InM%'t/@SathéthWSt@f {fesubjecting the
auseplAsr 1ofa Mori-aieaPeLHpdratioh tlehtnér v&litingn a vaporous top fraction
herei nafter. The term "heterocyclyl" denotes a
nmonocyclic or bicyclic ring conprising from1 to 9
carbon atons as ring nenbers, the other renmaining ring
menber atons being selected fromone or nore O, N and
S. Preferred heterocyclyl groups are 5 or 6 nmenbered
het erocycl oal kyl groups. Exanpl es are piperidine,
pi perazi ne, norpholine, pyrrolidin, pyrrolidin-2-one,
i m dazol i di n-2-one, tetrahydrofuran, thionorpholine,
thlonDrphollne 1 OXIde t hi onor phol i nel -1, 1 -di oxi de,
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di hydr o- benzol i m dazol e- 2-one, tetrahydro-pyrane, or
|, 3-di met hyl -1, 3-di hydrobenzoi m dazol - 2-one as wel |

w@soovomes gr oups specifically Ll lustrated by tReI/EP2006/069647

exanpl es herein below The term"aryl" denotes an

e S“i gw?tb%ﬂor%%%%h %rﬂgmﬁg%e géff‘m%ﬁle %oRﬁWa{n’tsn %%8@{)' condens-

rFEeatﬂ%qSltnoaﬁ Hgaevﬁpoaéwdpegra@mrbmﬁma “qP'Scﬁtrﬁém WF'%I‘% sibject to a
airigpibg dreatreent Tasultirgy im drc yedrbedk yiréand eontagtnavalyiiie iwaste organic
ﬁ’lla'féﬁal éncp&lrlflgé\ﬁ)a'fkg fsrtﬁ’é"]l%d Bot?orﬁ@fr@é?ﬂ ring atoms, for
exanpl e, cycl opr opy opentyl or cycl ohexyl. The
term "het eroaryl denotes an one or two nenbered ring,
Abeardingly athe lpgias art dasaribeg segeralraptian$ toritieativeg wasie water comprising
@@gh@kﬁhﬁguﬁ&pnwone to three heteroatoms, such as N, O
S atons. Exanples of such aromatic heteroaryl
groups are quinolyl, indolyl, pyridinyl, triazolyl,
bes 2ntabjesy of e, pr’esema'\mcﬂnym tq araxifel a ptqwa@@f@ﬁquering propylene
bioea diof &l analingl contbribivg bedsriergydaraidilvatér.one,
I m dazol yl, oxazolyl, oxadiazolyl or pyrazinyl as well
as those groups speC|f|caII illustrated by the
b iy Ieesthie PRIPE %éfl‘%wesqfﬂé”‘{eé‘?'%‘ top;p{gylﬁﬁ@ectjppr§§|fq>ryrecoverlng pro-
pylespgladdl droaca d1|>alaidlcbntplnsmglpmdyleeﬂ‘@mmdsmhtbswmm triproved yield
such as hydrochloric
g@f@q9§%§p§H§§@ﬁ3§ ﬁ? |c aci d, phosphoric acid,
citric acid, formc aC|d fumaric acid, maleic aC|d,
Hdieydt @nathied pbjsctg:(f it preaerhtdnvetnaom tor ﬂ)rovigie jacdgrocess for recovering pro-
Eﬁéﬁ@@lgcél Ul‘ofrrPB'n‘ﬁxt@Fé %m@nérﬂj &%Bﬂ@h’é E@Bbl%r@%&eﬁ%e@ﬁ this mix-
¢

rred are Qun ve a hi ndi
¢ 5 PRGBS 2 oF o] TRHT rBERhRan oies WafEfikepe is ox:
ﬂ@?dG¥QbWWNﬂ&PMbm§dMKk% and are relatively free of
activity at GABAA al , cc2 and cc3 receptor binding
sites. Most preferred are conpounds which have a
bi nding activity (hKi) of [ower than 35 nM at the
éﬂEﬁﬁD&%&iﬂﬂﬁﬂﬁéﬂ In a certain enbodi nent, the
conpounds of the invention are those conpounds,

YhGERIE the 'p?tas@ﬁ%hverﬂ@h %Jlosesoé’bﬁo‘agé’é fo¥ séb’é?’ﬁt‘idgt 1855t Be propyl-

e TRy or SO BYsRE Wi £P oGl D, said process
towerising koxy, | ower al koxy substituted by hal ogen,
| ower al kyI substi t ut ed by hal ogen, C(O) O | ower al kyl,

| owe aIk , 0O -NR a

&G hetPRiEBINE BT Sisahad el Bep Ry engiiy cisiltiop stages
subst it UQWCWSWWINQWW% Arthe @V@Or’q\ipmﬂnc’/%rd'ﬁt'ﬁat'on col-
het er oar ythno pbtamirg rhixtusel (1) bhdtrddudey M’ pwer al kyl and
the other definitions are as above, for exanple the
follomnn conpounds: 2-(5-nmethyl -3-phenyl -i soxazo

SH)) @pﬁﬁgwwthe rry_xtgre4(j\/l b?l?}a'lnﬁgdf‘ F}eln at least one further distillation

2 (5 et stgp,- Stzhiap\d mixbox divld) derdpnding 8t lodst| ADl wil-%d pBwdfer and a
oxadi azom|&re (M-I1) comprlsm less than 30 wt.-% of water.
2- (3- met hoxy- phenyl) % met hyl - 3- phenyl -1 soxazol - 4-y
[)-[ 1,3, 4] oxadlazole
Ph¢ zren%etlhbxgnti@hemq yelaef( 8 aErdgess Jorpsrpayating sbessd lond pyopylene
gﬂ/cdl flon® ahix@radvBZ@niRising water and said proFerne glycol, said process

{4 et hoxy- phenyl ) - 5- (5- et hyl - 3- pheny i soxazol - 4-y

? Si 93 4] oxadi azol e,
2 (2- et hoxy- phenyl ) -5-(5- net hyl - 3- phenyl -i soxazo
1-4-yl)-[ 1,3,4] oxadiazo le, 2-(2,4-dinmethoxy-phen
yl')-5-(5-net hyl - 3-phenyl -i soxazo 1-4-yl)-[ 1, 3, 4]
oxadi azo le, 2-(2-nethoxy-4-nitro-phen
yl)-5-(5-net hyl - 3- phenyl -i soxazo 1-4-yl)-[ 1,3, 4]
oxadi azol e, 2-[5-(5-nethyl -3-phenyl -i soxazo 1-4-yl)-]
1, 3,4] oxadiazo 1- 2-yl] -phenyl am ne,
3- net hoxy- 4-[ 5- (5-net hyl - 3- phenyl -i soxazol -4-yl)-[1,3
4] oxadi azol - 2-yl ] - phenyl anm ne, 2-(2-net hoxy- 4-
met hyl - phenyl ) - 5- (5- net hyl - 3- phenyl -i soxazo 1-4-yl)-[
1, 3, 4] oxadi azo |e,

7 o~ - I T I T R Y = VA T e 1 ~ 1. -
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cycl opr opanecar boxylic acid
{3- et hoxy-4-[5-(5-net hyl - 3- phenyl I soxazol -4-yl) -

WO 1903/ 0Mos®xadi azol - 2-yl ] phenél - et hyl - am dBCT/E#2006/069647

5- [ 5-(2-cycl opropyl -et hyl) phenyl -i soxazo

met h Jx] Js\ﬁai) ?‘itlfil; C@@érﬁﬁ%@é% ?t%e%{%% t\%/ gva}ﬁoratlon and/or distillation stages
cycl opr opf %ﬁﬁm quf%ﬁ?l%‘%%f“ﬁ?—s[@ ”Q%eYﬁROFﬂ}Pr-Sfﬁf}gf%ﬁ*W'”@t'on col-
soxazol - wﬂyé¢Mahi@3n4hn®ﬁﬂ¢aaaabd@exwﬁ) phenyl } -

am ne, 4- {5-

[ ’ (él]) Cg%%%{glgﬁb%nw Xﬁfe_ (ﬁh&@ﬂlgé@&@ﬁ@%ﬁﬁ?% ,onépr]thr{er distillation

{ 3- et hostgp Jetft&nia g -anmixhye {8-Ipbemyiisingatxiaass 70-vit--)4 pf jater and a
1,3, 4] OPﬁ%Ur@%MLI )%obﬁ'p}lsmgl'&ﬁﬂhan}fio Wi BRlApesul fonyl -
an1ne {3 nmet hoxy- 4 nmet hyl - 3- phenyl -i soxazo
yl)-[ 1,3, 4] oxad|azol 2-yl] -phenyl }-

wbemhr@mre O AT fusther perasated éntg mixp |a) gompiiging at least 90 wt.-
{o3ommitboxnt thixtdre (B-1BR EdHbrisingolee$ YHani FEOWBZP oflwétey by means of re-
%&-%oékoﬁéad'a20| 2-yl] -phenyl}- am de,

-f -fluoro- 2- met hoxy- phenyl ) - 5- (5- net hyl - 3- phenyl -i so
xazo 1-4-yl)-[ 1,3,4] oxadiazole, 4-
{Re prdskoiiyivdntob- a(lsﬁ} retdtby ko 8-ppdesy lfer sepeeatiog It deast pné¢ propylene

I

ig@bl‘ﬂorﬁ”éaﬂlxﬁfg (I\/é c)éHpnsﬁBQﬁé‘theny %Iau'gg@ggé‘ﬁ{é g@@?l) éfld process
Or‘gpriﬁ'”goxadl azol -2-yl] -phenyl }- thionorpholine

1 1- di oxi de,

-{ 3(I{f‘9t é\%)éra‘th ond @DJE(&B iy hr18adt mﬁé‘ﬁ{/ado?él?bﬂzéhdﬂo‘r‘&s‘f liatioh stages

adi azo er |
2. Ca et NS Jﬁwgﬁmﬁ’*gﬂ G 1, B s isiggon cob
azol - 4- ywying ofita@ing] miy (M3 gp@mxture (V)

2- ( 3- net hanesul f onyl - phenyl ) - 5- (5- net hyl - 3- phenyl -i sox
gZ?SAII)ret #ﬁa %lné tﬁe |xt8t)éa@A g&&glﬁed in () in at least one further distillation
1- 4-yl ) -tep @tﬁ@'f"ﬂa %WHFHVP)(M[') io@puﬁ'”%ﬁtdﬁﬁsdig W% of water and a
2-(4- |n1ﬂamﬂb(Mbeoﬂmnmh@ﬂxg{mnEﬁyWD950(ﬁamEthyI 3- phe

nyl -i soxazol -4-yl)- [1, 3,4] oxadi azol e,

gxgg goggggr%‘n]g thg%ﬁ%s&hﬁ%é?ozgylelneﬂrgl}/’cc?l _floml’th?’e’ rﬂxture (M-I} in at
2- ( 4- f | ueag-gpleduiher dstil@iomstdpy| - 3- phenyl - i soxazol - 4-yl

)-[ 1,3, 4] oxadlazo Ie 4- {4-
Xazo

iﬁ%greg?g |n entllor NE% erlg;[?s} q ﬁlpé%belsﬁﬁ%l % ;gérajtiﬂg’a?]ieast one propylene

glgcql gtqm@tahlylpmgerj Mprisiog aaer aad pip- propylenei plycol, said process
coragtisip 1- 2- yI] phenyl }- thionorpholine
1 1- d|0X|de {4- [5-(5-nethyl-3-phenyl -i soxazo

,4] oxadi azo 1-2-yl] -phenyl }-
t h| oﬁ‘br pqz,\@ppﬁfgmg thadnpdure in at least two evaporation and/or distillation stages

(2S*, 6R*at-ddcleadingedpleydting pfdissites( @ -tme evaporBenshamaydr dissittation col-
?Z?rijr 3 gt:u}m;l. bbBinfHgRfiréath ada miktlre-(RPRNY|

In
2-(2- d|f|uoronethoxy-phenyl)-5-(5-nethy|-3-pheny|-isox
azol diB- y$e)pa[ati1193hm]ni>dw@c(|l\/a)z@t|>teined in (I) in at least one further distillation
2- (5- et fyp, @ﬁ@ﬁlﬂ?)é' mixER Q) comprlsmiat least 70 wt.-% of water and a

1-4-yl)- r‘lﬂ;’1x4uret(l(/lI ) Pgﬁé Fe%XB{ha%hﬁj\m Yo Bfwatgr 4]

oxadi azo
2-(3- quoro phenyl ) - 5- ( 5- net hyl - 3- phenyl - i soxazol - 4-yl
)-[ 1,3,4] oxadiazol e,
2-(2-benzy|oxy-phenyl)-5-(5-nethy|-3-pheny|-isoxazo
1-4-yl)-[ 1,3,4] oxadiazo le, 1- {4-

[ 5- (5- et hyl - 3- phenyl -i soxazo 1-4-yl)-[ 1, 3, 4]

oxadi azo 1- 2-yl] -phenyl }-piperidine,

2-(2-met hoxy-4-trifluoronethyl-phenyl)-5-(5-nethyl-3-p
henyl -i soxazol -4-yl)- [1, 3, 4] oxadi azol e,

2- (5- net hyl - 3- phenyl -i soxazo
1-4-yl)-5-(4-trifluoronethyl-phenyl)-[ 1,3,4] oxadi azo
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2- (4-di fl uoromet hoxy- phenyl ) -5-(5-net hyl - 3- phenyl -i sox
azol -4-yl)-[ 1, 3,4] oxadi azol e, 4-

\qummmmmaxy-4-[5-(5-nethyI-3-pgenyl-isoxazo 1- BEWEP20D6/069647

1, 3,4] oxadiazol- 2-yl] -phenyl }- thionorpholine
\%/h%)é'i drﬁlxtul}e If ? ft'mg{ep%%pgfgﬁgqﬁxlmlktﬁf@(@} Pa) %or‘hpyé %g th least 90 wt.-

3 ‘PfZNﬁﬁtﬁ'i @Rﬁ(?‘lﬁurFZMnlﬁ FYMPTiSHGgs than- %ﬁ wi-ghehypier By msags of re-
edroy bsiBegbenyl - i soxazol - 4 yl)- [1,3,4] oxadiazol e,

2[4(2 met hyl -i m dazol -1 -yl) - phenyl] 5(5 met hyl - 3- ph

'glq% Qrelé?—*:ﬁ 'I%%‘%l‘tﬁﬂe%ig rql%%(%a prgg(e%s for separatlng at least one propylene
glyaelyfrom & hikidre Ubh conpnieing oxatep et paip- progylénet plycol, said process
oAk e,

2- (4 fluor o- 2- net hoxy- phenyl ) - 5-(5-i sopropyl - 3- phenyl -

i soxazol -4-yl)- [1,3,4] oxadiazole, thiophene-

2- sull¥ ong¢\apatdtigg the mixture in at least two evaporatlon and/or distillation stages
{ 3- met hoxtyetrdasingooperiting| préssphgnflthd s@pzabrsdarilor distillation col-
[1,3,4] 8:%5‘9 B Rrig hindlrd (P BFHkaredRH-fE.  Propane- 2-

sul fonic

{3- et hoxy 4 [ 5- (5- et hyl - 3- phenyl - i soxazol - 4-yl) -

[1, 3(18] sepaditmgdhe nidxtyie] (M pbietaiyied in A)rincet, least one further distillation
{ 3- met hoxyp 4bt{t§n|(15 anl‘ﬁ rllsn‘lgsgtxlééﬁ 7h e Y4 bf Water and a

1, 3, 4] oxala Eﬁl@}ﬁﬂ
(tetrahyd il}/le{ﬂj Cgrr% [1§ing RS 0 wt.-% of water,
{ 3- met hoxy- 4 [ 5- (5- net hyl - 3- phenyl -i soxazo 1-4-yl)-]

Wh@refH m@%ﬁﬁg'(w add dmisbde (MRN&RY lcomnble@®inaVlrther separated into mix-

U GiniE] R RS a0 1% ater An s Mo} oppriging fess
thag 9@]Wt09( iveaiey by megs ofrg\reémq)snjuo&s
plpera2|ne | - {3-met hoxy-4-[5-(5-net hyl - 3- phenyl -i soxaz

?h?ﬁ (%é P1t kberﬁroﬁ]ﬁgﬁagﬁleﬂ&) 21 ﬂf&éesgl?&né/ép]brazhng at least one propylene

'SQQHE%ﬁymH(tL[rS ([‘@ -RBIPRSING 3V ReAYd Spidorapyene glygely spid process
dorBpringoxadi azol - 2-yl] -phenyl }- norpholine,
2- (5-cycl opropyl - 3- phenyl -i soxazo

1-4-yl) oxadi a le,.. .

4 [ 50y 5. SRS SarHIS T s e EyAncr on s lafing stages
2-yl]- aiejepma@mgmp@ramgl—[yq;ssgsiseqf the evaporators and/or distillation col-
3- tho@frﬁnérolﬁt@m(n@'rﬁ&fdﬂé’ aﬁ@ﬁmfure ﬁ/pxazo 1-4-yl)-[

3,4] oxadiazo 1-2-yl] -phenyl |nethyl am ne,

(5-cycl opropyl - phenyl |soxazo

4- (1)) - seragetinpdbe bduieeiMhbabtaippe iy (1) in 4t laasg oag further distillation
a

(

4-y

xadi az (Cj)étep obtaining a mlxture (M-1} comprising at least 70 wt.-% of water and a
2, 4 t 3 i soxazo
>Jid+§ (@]IBQS gm@k{sé tﬁgj f;b/\ﬂf %o 8*\95‘%1

[ 5- (5 cyclopropyl 3- phenyl i soxazo 1-4-yl)-[ 1,3, 4]
ox ad{lz osebalatiply] th8 -atrdddsd oyp eoplene gipeg Hioim tee, mixture (M-11) in at
N‘ cycl ODI%QSE{}Hne‘]‘uﬁr%rG%’tlr'ﬁfomélte - phenyl -i soxazo

-4-yl)-[ 1,3,4] oxadi azol - 2-yl]- benzani de,
N- cycl opropyl net hyl - 4-[ 5- ( 5- net hyl - 3- phenyl -i soxazo
whdrejyrl mixjure (M4;14ip friteed isapayated 2ntg Imixtukseih-Eayicdeprigiag at least 90 wt.-
%Sof(v%tgﬁéﬁ'ty hix@arB f(ﬁlflb} coripreiPleds fhanl 95 Wt. b 3f dhhter by means of re-

g 29.4-2-yl] -phenyl }-norpholin-4-yl met hanone,

? ?’g ?‘n%t hyl - 3- phenyl -i soxazol -4-yl)-[ 1, 3, 4]
oxadi azol - 2-yl] -N-(tetrahydro-pyran-4- yl)
-benzam de, {4- [5-(5-cyclopropyl-3-phenyl-isoxazo
1-4-yl)-[ 1,3,4] oxadiazo 1-2-yl] -3-nethoxy-phenyl }-
(tetrahydro-pyran-4-yl)-am ne,

| -
{
1,
2-
1-
o
2-
1-
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2-(2,5-difluoro-phenyl)-5-(5-nethyl - 3- phenyl -i soxazo
1-4-yl)-[ 1,3,4] oxadiazo Ie,

W@2{02/03+066 f | uor o- phenyl ) - 5- ( 5- get hyl - 3- phenyl - PGDEPZ06/069647

1-4-yl)-[ 1,3,4] oxadiazo le, 2-(2-nmethoxy-4-[ 1,2, 3]

iﬁé %F‘ﬁ eﬂrt ﬁxgrgloﬁtﬁ%ae)l tgsioqs 'B?éé.é%é fgr %ﬁﬁ%l%g ?él(a%ggg propylene

Qlﬁ/PQisz?”l‘ 4 mWUFBHE(H)HOFWS'(‘Q Vl'ﬁi?hwd §a'|9h%rﬁ9}’|e”% 6%59'0 Sa'd process
derdpnding [ 1, 3, 4] oxadi azol e,

2-(4,5- dlfluoro 2- met hoxy- phenyl) 5 (5 nmet hyl - 3- phenyl

[ |5$(() afz F%\fﬂpayaél%ﬂ@{eh@w%%ﬁ Fajst Wg_eéapmratwﬂdéazrglstlllatlon stages
1- 2-yl ] - @-qsloeaping dpsoatiag erdssbresydfiiiee hydpofatomstamyllor distillation col-
am ne, “hmﬁ@oﬂﬁhh@ﬁﬁm&néﬁm§5n@ﬁhhmb(ﬁrPheny| i soxazo
1-4-yl)-[ 1,3,4] oxadiazol- 2-yl] -phenyl }-

acet am de, N {3 met hoxy- 4-[ 5- (5- et hyl - 3- phenyl -

i soxdho s_l_ep@rzyqn}; t[1e 1[n|>gum3] (Mbkahipineg|in (I)zmwt]leas'ﬁpgﬁ)qurtr}er distillation
pr opi onagtkpleobiaififigfd mMRiRe ZMITEtaXISIRNeNEAst-79- WS-8t Water and a

ymet hyl lini . adi azo | e,

{4- [5- (%)@ng%dDﬁgﬁ@ﬂﬁﬂé$ﬁﬁﬁéﬁ]?%W%‘ﬁ QL%%%oxadlazo

1- 2-yl]-3-phenyl -isoxazol -5-yl}- nethano

Whérdin the [ndxtuB Q) i9 bbtapieeinag 9 bp-proetublyih-a mox@sscfbr— the\dpbxipation of
' 3- nethoxyphenyl) - nor phol i ne, 4-

%%gﬁgbﬁgéﬁ?@%@%m%fxﬁienyI i soxazo 1-4-yl)-[ 1, 3, 4]

oxadi azo 1- 2-yl] -phenyl }-norpholine, 4- {4-

[ 5- (®) 5- Waplmenyrbpylemswito a hydropeiox[dedn Biediressredichableast one sol-

2-yl'] - 3- vk BAY Yat R28NYHE CatHF?étptBlelté]ﬁa mixture (M- a) comprising propyl-

4- (4-{5- % é - chl or o- phenyl') - 5- net hyl -i soxazol - 4-yl ] - ?

I, 3, 4] ox i %9 ? 2-yl }-3-met hoxyphenyl) -norpholine,

4 (4- {5- [3-(4-fluoro-phenyl)-isoxazo 1-4-yl]-]

1he pfﬂe]seﬁv(gderam dls2refdtes & aRrbEsy f@l@)akatingrmnmobhm[ropylene

Bkl et W RRERY a6 W dRaRo b bl orocoss

AP Kby - 4- [ 5- (5- net hyl - 3- pyrldln 3-yl -isoxazo

1-4-yl)-[ 1, 3,4] oxadiazo 1-2-yl]- phenylj-norpholine,

4- (3gyre té\%)ﬂra‘hn%;%e[ PixiGRE Y hr1dadt dwd Ebéddﬂé’tfo?lrgﬂdmldléﬁ [% stages

| )m)lr ;gé% Orfgecrea)élrﬁg op[eratlng p]ressures oall%he %vapora}étoﬁs d%d?or%l tillation col-

4-(3-net%nuyOWBWBQUBMhEQHVDaGddeweﬂNV) phenyl ) - i soxaz
4 yI] [I 3, 4]oxad|azol 2- yI} phenyl ) - mor phol i ne,

az
oxad Q\Z (aéatlng]tg%mﬁzgf oxyy%tht 8}1{51@;{“%?5} Rhe% ﬁier]dlstlllatlon
[ 5-(2- nes@tﬁ@,)@hlamlﬁgrqmmqrﬁ(w Ig,porpnrésr@g jtlpast 79, \mt} % of water and a
oxadi azomiktute Y1 Sompesig tesk HnedDNt.-% of water,
5 yI} di met hyl - am ne, 4- {4-

(2- et hoxi/ 4- mor phol j n- 4-yl eny@) , 3, ,
wraar&rrhlfostqpﬁ {ree quﬂ%eﬁ 09|~°1t%%a(§6} to E3) pre %F'%‘%]BPW gfedecreasing
dpdratifdbpreSsur&s inltheramgpbenyl ) - 5- met hyl - i soxazol -4-yl ] -]

3, 4] oxadi azol - 2-yl } - 3- met hoxyphenyl ) -norphol i ne,

(E1) 1.51to0 5.5 bar at a temperature of 111 to 155°C,

(E2) 1.3 to 5.0 bar at a temperature of 107 to 152°C,
(E3) 0.7 to 4.0 bar at a temperature of 90 to 144°C.
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4-(4-{5-[3-(4-chl oro-phenyl)-5-nethyl -i soxazol -4-yl]-[
I, 3, 4] oxadi azol - 2-yl } - 3- net hoxyphenyl ) -norpholine, 4-

wQ Zpomwtdoexy- 4- [ 5- (5- net hyl - 3-t hi ophen- 2-yl - i SORERBP2006/069647

1-4-yl)-[ 1,3,4] oxadiazo 1-2-yl]- phenylj-norpholine,

Tﬁ(g)ﬁflsegﬂmvérﬁlog%#%%%q?yéo F?gé]&‘lggg%%a} Ya{tlngt%ef als} oLe gropylene

QJ)/QQ' fam Gomadyre (W) [OS’IT(PS'S'ﬁﬁtWﬁﬁPr Sﬂfbﬁéﬁywmpﬂ%&%ﬂ P0'45?'F’)Pr00633
edrhpr&sidg oxadi azol - 2-yl ] - phenyl } - pi peri di ne, 4-
{3 met hoxy- 4-[ 5- ( 3- phenyl - 5- pyrazol - I -yl -i soxazo

) oxadi azo nor
o {20 vpoRihe R e s aastiba sPererdidbr o St stages
-4-yl) -4t d}eczlqa@md)p@zaﬂng:prgds]Jr:espjfemg/bva}pomjorpfaﬂdr’qnei,lstlllatlon col-
4[5 (2- dhb e seRo i ?aﬁd%x‘r@r’éQW}) [1.3, 4] oxadi a
zol -2-yl]-3- phenyl I soxazo 5 carbonltrlle
4-{2-fl uoro-5- net hoxy 5- (5- net hyl - 3- phenyl -i soxazol
- 4-y(ly - Hqurat{pgﬂh@tra&tgﬁe.& yohtainpehém ) in at least one further distillation

% t P: OND§tEP,CdBtAlRing 4r mixture (M-1) comprising at least 70 wt.-% of water and a
2-fl uor - 4. D= 5- -3 -1 soxazo
YAyl {R\X?J g?l%]nﬁ)éérg riki ﬁ% e%sgﬁérﬁ/d WER BANY e

phenyl j -t hi onor phol i ne 1, 1-di oxi de,

2- ( 5dmet spdaradinghtee \dt -IeeSOX)aecpropylene egcoI from the mixture (M-Il) in at
1-4-yl)- @ Q%,gf hdrigfdsi [gsﬂgﬁnyl) 1, 3, 4] oxadiazo

le, 4- 2 glf uogo M?o 5-net hyl - 3- phenyl -i soxazo

1-4- yI) [ 1 3, 4] oxadi azol - 2-yl]

wphrenylhj atén (jhtblrepmg‘{/amcaqtlon -stages (E1) to (E3) are carried out at decreasing

b 6rl9§'élfr@s fribrdropget hyl - 3- phenyl - soxazo
1-4-y 3, ] oxadi azol - 2-yl] -phenyl }-
thionDrphollne 1-di oxi de, 4-

{3- n(ﬁ1hoi<-§-tq5[5508(r@1 q@qrn@,qrat:gqu ofi YiHerd53-Gl - i soxazo

1- 4- {H2)- 1.310 8.04araxatiragaratlre2ofylO7-toaBR1Q,| | - mor phol i ne,

O L e e

am ne,
{Re brasenbinbentieh hadsoy relate S 1 & -pnadelsy [for3sgpheiint -at $ensapoe propylene

ily@ollﬂ&m [a Hﬂx?u é] I\/Q)%ijdpﬂéiﬂ ]we%elyhr]]d salN§BY¥lene glycol, said process
yl sul T anyl - et hyl ?

P1% o- 5- net hoxy- 4- [ 5- (5- nethyl 3- phenyl -i soxazo
yl)-[ 1,3,4] oxadiazo 1-2-yl] - phenyl

Faiih § @R/ mind@lirB Yd at 1888t rﬂﬁ@ e{/ap(o?atlon and/or distillation stages

jret 8
E/Iu;) rﬁcgea& ng o%gaat%g &gissEres %the El%a&? %‘tgrﬁ] aﬁgﬁ(or do stillation col-
hyl ) up9s pl@;tlainmgrmzttm@vl ) and mlxture (

2-fl uoro-5-met hoxy-4-[5-(5-net hyl - 3- phenyl -i soxazo

1-
}-
{2-
1-
(2
}1 ﬁllg‘) %ep]arﬁrné]thgmhl%z(‘ﬂ/l )10l‘?ta|¥|lali in H?ﬁnéﬁllgégt e further distillation
i
}-
{2-
1-
}-

4-
(2
4-
et

2-f I uor ¥eB- RGP mixuse (M:\hePmpTsing BieAsH 70 Wigaobwater and a

yl) - ixiyre (M}1) exegiising lebs 2rarl 30 wt.Shehwater;
etrahydro furan 2-yl met hyl ) - am ne,

4-

(t

4- {) or:?ep%r g1 RB)?&?%%E&“? pgoeéyi %/ne g%}ﬁﬁ)éﬁr}ﬂ% thesr?l)l(?ure (M-Il) in at
pyri di leagt- qulerf@lttﬂwld+stlmhon§tep

{2-fluoro-5-met hoxy- 4 [5 (5- met hyl - 3- phenyl - i soxazo

WH%rﬁ}/r‘ r}anUée E)I\"I)] If’% fl]?g’l %/rle\t]égtmtxlr%lxtgfﬁ %M Ia) co?grlsmg at least 90 wt.-
Eozoffw@@rr @%mﬁ@trﬁ dwbhcqrsprqsmgﬂ@ﬁﬁmanse%wbwp Vaigk 8y gneans of re-
terde vhhosgis, Jand, 4] oxadi azo 1-2- yl] -phenyl am no
}-ethyl)-imdazolidin-2-one, N

{3-nmet hoxy-4-[5-(5-nmet hyl - 3- phenyl -i soxazo 1-4-yl)-]|

1, 3, 4] oxadi azol - 2-yl] -phenyl }-
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formam de
or N -{2-fl uoro-5-net hoxy-4-[5-(5-nethyl - 3-phenyl -i soxa

wa 07474069 - [ | , 3, 4] oxadi azol - 2-yl ] - PCT/EP2006/069647

phenyl } - N, N-di net hyl - et hane-1,2-diamne. In a certain

enbodinent the conpounds of the invention are those
onpounds, wherein R2 is heteroaryl, which is .

Wb?reﬁh'ﬂlﬂt%‘P dLiERs eYRPSERIS] %qg@sdﬁ%@éamarﬂ%ﬁws@t decreasing

sedretrigeprefsunes inltee gmgep consi sting of hal ogen, cyano,

nitro, |lower alkyl, |ower alkoxy, |ower alkoxy

substi tuted | ower yl pbstituted by
hal 0@91;, %%(t@jb’étfaé\ﬁgg?%{? pturg %fa y 8I1§§ Cgul fonyl ,
- NRa(R2) 1@(t®ﬁmraRbtemm3(reJ)ereft‘é}7doy62§G benzyl oxy,
het efeayygl b 4@p5dr%n§kérwpe°rat*a$é bitaet 8k 4yc hydr oxy,
hal ogen or lower alkyl, or is heteroaryl optionally
substituted by | ower aIkyI and the other definitions
ahe peesepbipvention@iserelaips ¢ 8 Hsodesk Ifeiiangratioemsb lgrss one propylene
glyed | fn® a3mbduré IMyeiomprisidg ltely bnd selagopylerfe Ylykoll said process
éorﬁ Alg xadi azol - 2-yl] -pyridine,
- %r( - met hyl - 3- phenyl -i soxazol -4-yl)-[1, 3, 4] oxadi azo
| -2-yl]-quinoline, 2-[5-(5-nethyl-3-phenyl-isoxazo
1- 4-§l) ) - ¢vabpihtidy tloxadktaz di at 12ast o epyparationeandfor distillation stages

ggagfagg%tmé'cré% E%ecﬂ%tatfn re]s d/hB(é éva{poilatér’s‘gnd/or distillation col-
H@r{wﬁsf%@ﬁgéa TGS 1 3, 4

50 (5. eyt o
oxadi azol - 2-yl]-1,3-di h ydrobenzoi m dazol - 2-one,

4- [ 5qf) 5- é’@?)taPéﬂn 3h@ﬁﬁﬂMr‘e i PsRERed irft 1Y In atliedst 3nélurther distillation

ZXFgI ?éoﬁs? hcg;?falém ﬁyrﬁy(gur? S@Qég%m&rlsdn%/?t)Ief\st1703W » of water and a
oxadi az ol]antLQ'e){(M]H)@Qmﬁ{jﬁlng]@SS ghan 30 wt.-% of water,;
[ 5- (5- et hyl - 3- phenyl-lsoxazo 1-4-yl)-[ 1, 3,4]

}%%@.d% #Lhre %M% %g@r{fgé %%{g e\éét‘?tmrm%u[ SM la) comprisqg a} l)eaTt 90 wt.-
¥ d \Me]tebqrggqnaglgp (lebg/quprislrg; leBs thih 95 wi 0% of water by means of re-

derbgdsmohenzm m dazol - 2- one, 5-
[ 5- (5-i sopropyl - 3- phenyl-isoxazo 1- 4 yl)-[ 1,3,4]

WF%%E? glﬁrépﬁtﬂﬁy M)dafg}alr?doq.?ea Ky product in a process for the epoxidation of
proplilene compligng Heratarhyl - 3- phenyl -i soxazo 1-4-yl) -]

1, 3, 4] oxadiazol - 2- yI] -pyridine, 4- {4-

E))S(éé a&;‘grltegxygwrip)by%( \g Soéaérop?roxi% %H{qerﬁ%én of at least one sol-
[ 5- ( 5- meYetyand-ap feast pne §Qiﬁb(§@01obaalma)m[xtuxe V1) comprising propyl-
oxadi azo¢ne &iyd: landH i ndol e,

2- met hoxy- 3-[ 5- ( 5- msthyl 3- phenyl-lsoxazo 1-4-yl) -

1,3, 4] oxadiazol - 2-y 3{ ,
whereiripsien Hbthﬁ%ﬁ&@or@ow H&ﬂi 9. (534 A(A cardes qulat decreasing
dpetatiig pressuirds h]thexadeazol - 2-yl]- pyridi ne,

2 6 di met hoxy- 3-[ 5- (5- net hyl - 3- phenyl -i soxazo

oxadi azol - 2- - idine,

e it 35 e Ay A rautae ot 15 551G ophen- 2-y1 -
@2) ok-ade &fdparat a temperature of 107 to 152°C,

SEwt iy lo 3000 Ry h tdragerawfd oodto)142°¢.hi ophen- 3-yl - |
4] oxadi azo le, 4-[5-(5-nethyl-3-phenyl-isoxazo
yl)-[ 1,3,4] oxadiazol- 2-yl]-IH benzoi m dazo |e,

4- {5- [5-(5-nmethyl-3-phenyl -isoxazo 1-4-yl)-[ 1,3, 4]

Dx&idé@desclipforydilth@iveation- 2- yl }-

nmor phol i ne, 2-{5-[ 5- (5- et hyl - 3- phenyl -i soxazol -4-yl)-|

I, 3, 4] oxadi azol - 2-yl ] - pyri di n-2-yl am no}- ethanol, 4-

{5- [5-(5-nethyl -3-phenyl -i soxazo 1-4-yl)-[ 1, 3, 4]

oxadi azol - 2-yl]-pyridin-2-yl}- thionorpholine, {5-

[ 5- (5-net hyl - 3- phenyl -i soxazo 1-4-yl)-[ 1,3, 4]

oxadi azol - 2-yl]-pyridin-2-yl}-

(tetrahydro-pyran-4-yl)-am ne,

S -t S-CS-net hyl - S-phenyl -i soxazol -

yN- CUS"oxadi azol - | -yy- SAS*-tetrahydro- 1 H

2(
1,3,
2-(
1,3,
1-4-
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[1,2"]bipyridinyl-4-ol, 4- {5-
[ 5- (5- net hyl - 3- phenyl -i soxazo 1-4-yl)-[ 1, 3, 4]

we@xadivawed - 2-yl]-pyridin-2-yl - thionorphol i NECT/EP2006/069647

1, 1-dioxide or 4- {6- [5-(5-nethyl-3-phenyl-isoxazo
1-4-yl)-[ 1,3,4] oxadiazol- 2-yl]-pyridin-3-yl}-

norpholine. In a certain enbodi nent, the conpounds of
Arerding dp theopreged ipyRsdieN cHRMHLLRSS, for $RPAEAtIAG Rt least one propylene
glgtcarfmn:ryal mixturevhg bonnsrmm waieal dnyl saidh ptdplylehe dylyapl osreprises two

é'ﬂ'-]ﬁ% fﬁ’é’tl%‘{’%d %P%%&turé Z?st @ﬂalﬁé@'ﬂ/ﬁlﬁ?lsgﬁ@#ﬂb} cted to a second

stln

i, Hoefiio Polerbrasandiprestionihe M%C&S%?orh%%peﬁaéwg at least one

bmlenalglwbl fmjbgt mixtitre M gomatising wateC@dy Gaidoprepyland glycol com-
@aRr al kyl sul fonyl, -NRaRb, -C(O -NR aRb,

-C(O -heterocyclyl, benzyl oxy, heterocyclyl optionally

substituted by hydroxy, halogen or lower alkyl, or is

het etlbar §¥apopating e mixtura s et leagt éwlo Byanoseion %qurldlwh@tlon stages

t he ot hest déefdaRing dpefatingréssupls®ithe bVaparatistaidror distillation col-

enbodi msl%n &gmﬁ]g’r@gwggv'?ga& n‘%ftﬂ‘%\é[%’.p%' on are those

compounds, nal |y
substituted by hal ogen, |ower al koxy, heterocyclyl or
NRaRil) wsepraeatingRae amdule(Miy ebtaised éf (Inmdatddest ene father distillation

exanpl e étBS debihA anrglxﬁf?gﬂﬁqyg prising at least 70 w % f water and a
T sl SR

2-[5-(5-net hyl - 3- phenyl -i soxazo 1-4-yl)-[ 1,3, 4]

Wﬁgb QJ mﬁur)é'(}\/l y Féydtitﬁhé@whlch can be further sefarated by means of re-
%% g rrlet yl - 3- phenyl -i soxazo 1-4-yl) 4]
X3ara7er"e 2-yl] -pyridine, 5-

[ 5- (5-net hyl - 3- phenyl -i soxazo 1-4-yl)-[ 1,3, 4]

DHa@rezzal invéntion] thenefdrdidlsoreydtédtdI8,process for separating at least one

éro@blgﬁé % )é/aal[ onzré |5c1 H@Ed?f\!](mﬁ" cBJﬂﬁQé/ }1% \/\%ﬁ@fa%@ sJa d4 p%lpg/lehe glycol, said
POCeSs (RMMPING3- phenyi - i soxazo 1-4-yl)-[ 1,3, 4]
oxadlazol- 2-yl]-pyridin-2-yl }- nnrphollne

Foxé(v o[a'im %‘léﬁ‘?ﬁ b w?’atﬂ@&ﬂﬂvo bSR&AR ot ldstiliation stages

2 ChI or gi(a_ ! azogl)g)ppg}/ égﬁw{w{? tl':}ﬁe ﬁmtorsmé{){glstlllatlon col-
1- 4-yl ) -imns ghtainingxadtvae OV aad gijturedi¥’); di ne,
2 6- di met hoxy- 3-[ 5- (5- nethyl 3- phenyl-lsoxazo

[5 (éll) % rg@g]tﬂé))r(nall @)Ix)a%t?ta% aln ﬁ¥ ;l_g%'tf"fre{féﬂher distillation
oxadi az ostgp czniwpg @mlxmrﬁﬂz lgzpcympmﬁdnq)ﬁkipaﬁéo wt.-% of water and a
[5-(5- rTElfnh&dre'\GMFII)QBWprlSlﬁ@}@BZ(mahGD\Mi Y4 bf Watdr; 4]
oxadi azo 1-2-yl]-pyridin-2- ylamno}- et hanol 4- {5-

[ 5- (5-net hyl - 3- phenyl -i soxazo 1-4-yl)
wraar@rrhwt{te V) is Tusiiier geparatedjinte m%tero(h%l% ﬁ%mpﬂ%ng gigeast 90 wt.-
Ybef(voateready mbBurp Ay eorsprisiepleds thayl 95 .o 8f whter by means of re-
0xadogpedis2-y! 1-pyridin-2-yl }-
(tetrahydro-pyran-4-yl)-am ne,

"-[5-(5-net hyl - 3-phenyl -i soxazol -4-yl)-[1I, 3, 4] oxadi az
btcardipg fo Sten (B, tBe nixtprehy @évap@éted in at least two evaporation and/or distil-
o’ s}a@'eméﬂ 'd@bl‘é)élsmé dbleratlﬂ dréssures of the evaporators and/or distillation

%@g@ﬁ%%taﬁ@ 'x?urgg )&nﬁ?@%zf é\ﬂ{}t hle%)er;% I ’tﬁfe rrllxture is evaporated

in 2 tof @Y@Rﬂ’éat@f‘ apd/ar G’lSt'FaJDO§16@§W Fiegeﬁﬁéwpeﬁaﬁwar@ésures of the
dvapoyators[ant/o? ,oddtillstioacionmons] i parttitulany3,1406m5 dvatoration and/or distil-
nor pholine. In a certain enbodi mrent, the conpounds of

the invention are those conpounds, wherein Ris

qui nolinyl, for exanple the foll ow ng conpounds:
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8- [5-(5-nethyl - 3-phenyl -i soxazo 1-4-yl)-[ 1, 3, 4]
oxadi azol- 2-yl]-quinoline and

\Vde¢ﬁm@6anethyl-3-pheny|-isoxaﬁp 1-4-yl)-[ 1, 3P&I/EP2006/069647

oxadi azol- 2-yl]-quinoline. In a certain enbodi nment,

Wﬂgn ﬁgﬁu&gﬁ Qc{_x %r‘b%aggr\éﬁ@% aﬂﬁlogﬁg il aﬁlgﬁ%tacgggpﬂlil@g%o possible to

porgblaqa eilest eereRticRion éits(yﬂat@nosﬁagy_ %co@nqt%step (1) with the distilla-
tiormatdoyding to3tep Hy.dr o- benzoi m dazol - 2- on-5-yl, for

exanpl e the foll ow ng conpounds 5-

%g%égacfg)g%tg%lzar%(c?hq?ﬂ %té):qiqoﬂ)l(q%zqaeair_s qp@re?t%cg at decrea]smg operating pres-
be¢ BndderngeraBigrh éhgfierdbhox dirsd eyapbrgtion ¢r distBlatign stage is operated
%@Si&é@r@ A1 8.5 %aﬁi'pﬂ’ef&%b b@@%@sm tﬂsﬁzuﬁlpart%u%ﬁ?% to 4.5 bar, for

b A L R0 0k ot

A2t05152] 6, (rEPAriBATGIRFI 34%@ myare .psaﬁe(rabw 18040 §4#9°Q.
1, 3, 4] oxadi azol-2-yl]-1,3-dinmeth yl- 1, 3-

EFJ?&QFQ a]b%%gé ?k%?o%é)t‘%lzor%%ilatgﬁ t?gf e§%§%ra‘f€cfrgtloéj8r%§?@g of 1.3 to

AR\PAePrpiesRAY éd 1Byt %&MM@WWWh5@?&%&@”&%“181920
2Xaop.e bab)anprab(aetemperadee of 12t tad°Gyprevdralain 190 oz @44°C, in par-
GO 11995 15P%C hidM0 pRrGABRAUB: Fhsdcor mul a 11w (h a
compoun for a lll in the presence of phosphorous
oxychloride to give a conmpound of fornmula wherein Rl
PReerablg aRBiré peapmsativpse distibatioalstage, is aperatedfat degesseick of 0.7 to 4.0

6&%@?&@&? 098 f‘oOSTD%HGh ?értufm%ﬂ@lbao b.0 tBHrOfoaexample 1.0, 1.1, 1.2, 1.3,

|
§ ﬁé:%ge% ST ra] R %tege At Sﬁ4t°%rpr8feé%tg¥ g? t%ﬁgng in particular
80 ipimdsmefe prefaieln 105 fn1 ke detail. Al starting

materials are known conpounds or nay be prepared

ﬁ&%%lé%' fpgrtﬁ gvé;ﬁaotrﬁﬂqsq I&%ﬂ%mb%te&g{/&qs ?&Irleﬁao'uf MOﬂgﬁ%vaporatlon or

Q'EW?G'P@ Gla ) '%E?refﬁiﬁl%ié eRerafes\@a RiprsHre s(Bdttp tﬂﬁ lé%f pigferably 0.2 to

h2l kg ein, pa@{d)aD0L. Dtvet .0 dlak \fbr, examypde 0, Kyd, Oud,f0oTydr,0.8 bar; and at a

fe?r(p@ratl}l% GB:t0 1469, pth%t%w%%who éeuﬂzdéh%)ér 75 to 100°C.
heterocyclyl optionally substituted by hydroxy,

hal ogen or |ower alkyl, or is heteroaryl optlonally

Bidbeei(Mpisetdedtgd tom/\eermldfwamlrdthrt@déphélstllmom treatiments in subse-

auéht 3fagabavroglddsiasly Wi esssWdsh scheme 1, a conpound

of formula I may be prepared as follows: Carboxylic

acid IVis heated in a suitable solvent, for exanple

PrE to Hietmiessure gedienbhstvern st lbresopet sﬁ@emtgere is a resulting decrease

imytebilaigy leepernoayifdrsatessene Asged Tals dradient dilvevsothe &onéshsing va-
g&%k?r%ﬁybﬁé:s@c%bg t(p%gpgl%d Qgthe he‘gﬁﬁ]egﬁjﬁjf 1%? tH’éd r]ié;(t age -Q”IUS a stage

orrespondin or ous oxyc
as P%‘?cbllnn@'st ?%‘t‘%ﬂé\%?agfﬁﬁ'%‘ 9t m\/v{’lti' cSﬁaQ?a‘ﬁvarﬁ?Qreft‘Efr'ﬂQ?é?d preferably by
vapaons,f e fiesstdiywstedmtand(dido) redalsimgivepornto d suiseguand eection, where it is
U%é&t tHrs%Pulg/ aﬂé&@ﬂﬁ’ért @fntﬂe @9 é’l?on"@at ﬁBe@éoeV'ﬁé ‘?é’malnmg liquid prod-

d
cHTagsone Soa By he BETSBP TR Coy Rt AR Ry Coren g Bai estage.
1 2 with N, N-dllsopropyl et hyl am ne, DMVAP and

¢Iﬁ’d|5 é?@ﬂ@tﬂ%"@aﬁ%b&*ﬁhd/@r aistildtiembRbbsasdd fon te Wbb@bbﬁhe pre-
ol.v

?ent I rea ?@%ﬁ%d in a otcgillné;fpr@ng%%gg %ogivsm{ht%hraw feed is intro-
@@ﬁetdéﬁtsdh%lf'rﬁ@Sta@@ and fwa%%ffﬁmest@@rtm%amaﬂa"el to the vapour, pref-
érmbieaddy Iflaivi anild twaigdRl "bratiuct iPnandadadrday the last stage. It is also
deprotonation of amdes 1-3 with KHVDS in a suitable

sol vent, for exanple THF, followed by addition of

net hyl i odi de at amnbi ent tenperature.Schene 2 Ris as
defined as in schene 1 and the other definitions are

as descri bed above.
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In accordance with schene 2, a phenyl-amne 1-2 is
treated with KHVDS and an appropriate al kyl -brom de,

wo evo7ex@mepl e cycl opropyl net hyl j,0di de, in a sui PEDEPR2006/069647

solvent, for exanple THF, to obtain conmpounds of

QQ{?Wé & gpegatejtﬁ@ e\"i’ag%E%th rPerc?‘%%ng?a %{) CQII%FEEPQI @%ﬁﬁﬁm&e Alter-

ﬁﬁd’el‘feff}ﬂ/ﬂnp@d Fl@ae ievareralien APy deEriasheut in grsocsaifpparallel mode,
wMeh imtohesisipéttibg trenpestatvwater feed obératha diffengrd wiatgesaff the evapora-
{,&LM ha 1-9 and |- 10.Schene 4 In accordance wth

ene 4, phenyl-anmine |- 11 is treated with
correspondi ng sul fonyl chloride VI in the presence of
N, ¢énetral s ptage wilh dvel cave poe oalted aDVBFigUId eutlsUag wbll s heating means

ﬁfP'pY&len fr%re\%bafﬂi’ibﬁ hEbE sueh h%b@r\@‘ﬁ@gné BOWE! B Wstanke, be in the

Y
P ROt ook ot 1o Mo S ol iy, 1 St Acmatively,
healingheatshean Hefin fiq fosmsofdiaating sufasas. likentubes oF @katase All such

WedtihgSedeisendve i Bemonfthatanéit Bestrin@ liOs @y d bditievdpor from the

ér%v{oﬁ% {a%gt ?ﬁe H%étré#g?lg]%rr thie ﬂ%@%‘@g%o?g]r&ﬁ Atéqé é\/a%orator will nor-

tnéﬂxaem&r@@eor%d%%ﬂ‘rﬁsfe éWﬁBU@fo@/ Fothesrripgess siregmpeapable of pro-
adindealse hedted thes rifiartespbiee 1Tinstebinaeodveesd defHentop ifi@oton from

Qaﬁssté@é)léeswthﬁly%ﬁ&ér@%ﬂ%tﬁ%é&n?‘Wé?é?e TRe condensate stream thus

Ine 1- eat ed

res n
a&t?@a Bh Tatiblie Por0 @R ook HRD: BhIE e EOEH Ao heat recov-
emed ape s ApPlecegiséwheae guihe pdaess of reamivedbya aebmgpmedium.
di chl or onet hane, at eI evated tenperature to obtain

ds of f 18, S
CRRRPHN 0. apb R rlp sl kit MR <o dhe process of the
inveriicad Rigferably tading eldpopidipatpterar dsosgpiollers aariddiomipdy gatigeed with

Vayd, ebpedilig Tabeearef traysdehystiat i ng agent, for exanple
2-chloro- 1, 3-dinethylimdazoliumchloride, in a

sui tabl e sol vent, for exanple dichl oronet hane,

ARTATERY 1Q QWp@P%frlﬁr”é’ef‘Borblﬁ‘T'étPF? POrHiRiiges lﬁ‘latqfé‘l”ﬁlﬂr%oyl'e”e glycol.
Bodferably Sthe-r2iélure ddcamoaises lesstiiarsehe me.-%, ofiwate &r bxd@ple 70 to

69.5Wtea! &q/va%rt Bre@é’rﬁ@l?%'o%‘g@@r W8RG e ABA BTk 'B}’éfér%gl'y% to 98 wt.-

b audlat WAL e, DAL MERRY odramises Bt enlias d v of propylenc

@aminrbr exfnple Q1 theT nit.He df aropytene giteehwrafewbty @.hdo 20 wt.-% of
glend gfycsi moe@gre?érab@s) fkpye wt ln o?%%ﬁy%@ o, nrhpamcular 1.0

Et e bR kel i S e bl £ YL 3 BrePREL aycol

is activated with a suitable agent, for exanpl e

Mixture q®r) Ran Yirtteir Icmndﬁi’é)blgahefsarv@ntsrc&a‘nl@lﬁi&l\r\/@rgéh|@?ompou nds, pref-
0@l

G0 BRI TN 10 VR, B, PHATRIR IR TS w Rl

obtain am des of fornmula 1-22. Schene 10 I n accordance

lixtire bHesbtaidd inne¢hil) corsorisas Erapylen2dlyce! bed agnaretbrably mix-

fufe BV %Hﬁ’l H%S%l{:tof@ Wt 205! of WHEISIn S 376 a5 Gt CONH drbRshe glycol,
ng%ﬁr%?rawgﬁ e Ly Pt a0 S5 2 B %91 promdeng; obveol, i

partieulanfa telsiSewtsti ofewater drsk6 toxHhwl.€6 of propylene glycol.

Mixture (M”) obtained in step (I) comprises at least 70 wt.-% of water. Preferably mix-
ture (M) comprises 90 to 99.99 wt.-% of water and 0.01 to 0.5 wt.-% of propylene gly-
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DMSO, at el evated tenperature to obtain al cohols of
formula 1-24 or with sodium nethanolate in a suitable

waelowemoge f or exanpl e net hanol,, at anbi ent t enpET/BEP2O0E€069647

toobtain ethers of fornula 1- or with am nes, for

8& aHﬂB}e pr@?&gm% @g]tcpg@ 9 V\ﬂ Q)rc?fwgrean%fo 8? chﬁ 5 V\];to‘% of propylene gly-
FQJr'”é’?HI?Haé 9% & Q%E;Yﬂr%qu r\'\&tﬁr 3@6’ Oe(P7e%3c byt "/eﬁf)@rroatﬂe%g'ycol

to obtain amnes of fornula 1-26. In accordance with

Hrﬁ H’s g (‘H?lrﬂl&ﬂﬁé”l{/lq'dﬂ)?alﬂ%qz% g)slsts%Eérta?é%i W dtheast cone further

ate in
5@9 laﬁwgf%f e O K RRER RO AL oA 7Dt ah O wster and a
oxtgre ey comprisingidsa tHarRd) sttheﬁwamz I n accordance
with schene 12, 5-chl oroi soxazole 1-29 is treated

| t W th corr es ond| am nes hout with a
S ARliabioh el B Ptk 00 sl B st ol ih Ay sulfyiseidton cor
ywny Breferablyra aliagiina epRBTAtosas Aabrilenand @ntoweneayippgpwith trays,
edperially TRoPBRNAAEYSTs Ggemul a 1-30 and with sodi um
cyanide in a suitable solvent, for exanple DV, at
anmbi ent tenperature to obtain 5-cyano-isoxazol es
Pfﬁf‘i’fﬁp'a nigyredMh e obineq g iopr e ad MHXtYEnEE) !I.SSObta'”ed as
Ddit&:mybt-realdloﬂtﬁeli-ls'flﬂatlcm treated with

4-di fl uoropi peridine in presence of

ris enzyl i deneacet one l adi um hl or of or
és%&ea?%%e{wa ORI GHih M) sty ot R TGy of water
giodlBumixtuse (MP) taoripdieesitesa thars 80iwi-% sfuvatabl Rretepdbhe ntixture (M-I)
EQhp6arael 8 ggoégi\ﬁﬂﬁ/o oftlvath @vatoash fo&)TEWta%wa%r@g@Ié?ﬁt@ydbl more

GRTEUD K8 125 5 TR frbaidP and i 08 T8 0.8 R GRRE oyl in par-
&@H@&&dﬁ@ﬁrﬁgmaﬁﬁ plevater arilan B &x@Ayd.-Bf of propylene glycol.

tetrabutyl ammoni um i odi de at el evated tenperature to

9%&%5&9/%%%@?% Qém@%r g}ﬂ $t01203ﬁt /A‘%f \Wg{éﬁ ﬁﬂ@%g to 90 wt.-% of pro-

Bﬂﬁrﬂ‘?'rﬁ'd@?h MeE preraialippdo darvts /p%fs‘%%t%a%ﬁ%écb?% wt.-% of propylene
plpesi na attiegliac @lto p2 op.eYotdf @@ter ahd 680 B8 euh-% @tfipcbplyleat gtykel.
conmpounds of the present invention are |igands for

BA A receptors contajning the subunit an
SRErana S T bsent Avemion: APl of i FoesmeRhing 1S the present
eneivoetape carrieequit dieettly Biffer a’r@mjbuhdsakmrp@ssmle that mixture (M’)

bmméaluga,te%ﬁ(l R RARST HaAES befdrd stefpegntr)] EBhe GhM@rrédcan ]l?e heated or
€ conmpounas o

ioned earlier
?OQ%%FEOF‘Qwae?Wg%Wt (ﬁaceutlcally usabl e salts
possess val uabl e pharnacologlcal properties. It has
heeaisb passiblehicoidig LaarPatirastivefenitbirlipétsrat mixture i) af directly

f?l'frgduéeQﬂH%ssépﬁr@ratﬁﬁ%e;?b? ?‘r?éea% ?stre\?e%l% ﬁérﬂ{)ﬂg 1t lféeal V\qu)OSS'bIe that

hret(MorPbésiReth etiemt!) Issf“F'é‘dee@é‘?P h@f@reéaﬁﬁseﬁfaﬁomgﬁe by means
bfrmeen”se gamesis.i Theaoixturel aarc be hedthd bheodled tor gtheenise suitably treated.
herei nafter. Menbrane preparati on and bi ndi ng assay

e affinity of conpounds. at GABA A or s

€ phrssbtiudntB) ESABE PIVisRS eorroresy  SrResaa 2 st one propy
anég giyred! frorRoz ixturei (Wl icarm ptisingHEKEY 3nd ealldspr@pwﬂreﬁqu spigprocess
Eshpiding transfected) or human (transiently
transfected) receptors of conposition al b3g2, a2b3g2,
a3b3g2 and a5b3g2. Cell pellets were suspended in
Krebs-tris buffer (4.8 mMM KO, 1.2 nM CaCl2, 1.2 nmM
M , 120 M NaCl, 15 mM Tris; pH 7.5; binding assay
buffer), honogeni zed by polytron for ca. 20 sec on ice
and centrifuged for 60 mn at 4 0C (50000 g; Sorvall,
rotor: SM24 = 20000 rpn) . The cell pellets were
resuspended in Krebs-tris buffer and honogeni zed by
pol ytron for ca. 15 sec on ice. Protein was neasured
(Bradford nethod, Bio-Rad) and aliquots of 1nL were
prepared and stored at -80 OC.
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Radi ol i gand bi ndi ng assays were carried out in a
volume of 200 nL (96- well plates) which contained 100

worooeh74ved | nmenebranes, [ 3H|fl zenil at a  PCT/EP2006/069647

concentration of 1 nMfor al , cc2, cc3 subunits and

; anggj\ﬂo; &f@%ﬁaglnélﬂ%ur%h&% m'gt,\%%sg h&% Eyap%?%%?]gﬁﬁgi/dr%lstt hﬁlon stages

def i ned #ydeceasing Qﬂ%?é'@ﬁé’ﬁﬁ*séHEPSt‘%mh%ﬁYqP;?r%t@rﬁraé‘éié?ﬁtd&ﬂ”'a“O” col-
| ess thamnﬁ@bmbmnmﬁnkmkauwbandnmgweawsﬁys wer e
i ncubated to equilibriumfor 1 hour at 4 0C and

harvest ed onto /C.uni- filters

(181§ paaPadhe madeieh) ssmvad i i S Mestine griger istiaton

i ce- col dstep.stbtdioing er mixBoe r(MI)I'cmerrlsmg at 163st 78f wiefo of water and a

drying, fixdr8(mBampasing ARAL @R 30 y/o ¥RRatdet ect ed by

liquid scintillation counting. Ki values were

cal cul ated using Excel-Fit (Mcrosoft) and are the

Aeconding o englteiaptivenembedimast. thEheresentpionantien oflatep¢o a process for

SEPAPRYYE 6Bt BN FRIpYRNERIYROL s %drgixmré re) &(kjmy@ing water and said
r s erred conpounds were

Er&%ﬁﬁlgh%@@c@é@%groﬁ@% ég\/@ﬁ)rﬁﬁen%? or displacenent of

[3Fﬂflunazenll fromcch subunits of the rat GABA A

r ece@} or exaiporHlig ithd wixture drsat lbast aw eedperatet sl distittation stages

the C°m&%ﬁe%fngtdb%rétqﬂg%ésgFbsacgf?ht—p néi’io?élm%eelng?&r'd‘i’s? illation col-

for the cch it re l
subuni t . @"@%O%t?@wgg'xm‘? '\é BaY giftwg ( bpyl ene gl ycol
from aqueous conpositions Background of the invention

Anmong)y pué&da%rngmé n@ﬂuieh@/l ﬁé'&llaiﬁ@& iP{l) In"& 1BIRRAE AR distillation
of propyl.ene

e
onber notiohs AATAS 2 RN siReiay, ACFR R K fweter and a
r ecover i mixtwsg (Mrlb¢ampssing iass than 3®wet’» ehwaekt ure. WO
2004/ 000773 refers to a process of separating

Jvhnge Aqrﬂf%}t’ur%élw)qg ﬂnﬁ)]ler @%gargted rFﬁB Prﬁ%%re&@f fa? B%B @F@ %maast 90 wt.-
éq@féN%ﬁ%a%WB@gPt(Mdﬁi Efemﬁrﬁ'@ 'ﬁ@s hanet ks : Py Watep &K Greans of re-

earde Bsmesiboxy- 1- propanol to a concentration of
1- met hoxy- 2- pr opanol and 2-net hoxy- 1- propanol of at
| east. 9 er cent b i.ght. in total .and sm
ASHERRG 5 55 o DRt RS haTcie eSS SRR A S aypeacess for
senareig dyeast ans puipylgns talyicbbfréro . mixtiee () ﬂtgﬂlvmsmwvater and said
E@g%ﬁ@g@g@, sHEPRIcBEd Bsimtfsiihe aqueous conposition can

e achieved by a nenbrane separation. Thereby the
agueous conposition conprising 2-nmethoxy-1-propano
and () megvepRiAting Hreomador in at leayitwe evapafption and/or distillation stages
sem per neddcashmgcipepdtingiptessargsr inite evaparatvistaala distillation col-

oppa’ at UsmAd biXahirgdnixdufd ) BRERHAE (P/P&"apora“ on step

or in the gaseous r}.ﬂase gs vapor pernedtion step.
Acr oss the sem per meabl e nenbrane a pressure
di f f @b enssparatingshablixtstee@d)’) diteinpe im# pineatueddt one further distillation

iu?r:: agf(ét@b | tSARE S RixWRE eEI(/I I?B&n&r@lﬁ’g & I%QZIPOWBF w&r and a
e o ise B S amPugnS o5s Tear o BERERY o

1- met hoxy- 2- propanol and 2-net hoxy- 1 propanol fed to
ivherefPRat@EYM” )’V!alhcll nivlireP@EH dré @oNBIHRLAHMR faRlerCatPaled into mix-

] h reduc
R 4A8ECu BT, BALIE Wb g Al e L Sy EhEBhsing ress
ihes @aurti- %Odeat‘EerYﬁyP@?‘ﬁeOfcﬁﬁ\(Qﬂ@ ‘Pﬁfmﬁ'san alternate
feedstream such as synthesis gas. In the process,
propyl ene oxide is produced froma feedstream
conprising hydrogen and a carbon oxi de. The propyl ene
streamis epoxidized with hydrogen peroxi de which has
been produced from hydrogen separated froma portion
of the feedstream The spent water stream produced by
the epoxidation reaction is treated to renove heavy
conmponents and returned to the hy drogen peroxide
producti on zone. The recycling of spent water fromthe
epOX|dat|on reactlon zone and the reanaI of heavy

o . . o "
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dary product. The spent water streamis passed to a
separation zone such as an evaporator, a distillation

WQ e/ 0Dt6@ sor ption zone. US 2/ 010378 di scl PGBEPW06/069647

conposite process for subjecting ethylene to catalytic

gas phase oxidation thereby obtaining ethylene oxide

and causing this ethylene oxide to react with wate
AR ERg IR S ASITRSN O Eregirgeasit inveRtian, Hlep?rea%tqaa rpdditionally
obmerideyd etee (I0):ycol by the supply of the aqueous

et hyl ene glycol solution to a concentrating t r eat ment

at t mul ti-effect evaporator, the

cont Wil SRty 08 R8T GroSTEHSE IHE J00" HscTPgHediH in a
et hyl enelegstymelfurtimmlistibatonstéd.i zi ng as the source of
heating at | east one spe cific step the steam

ener.at i N e, multi-effect ev
AFRRHBL 8 sieB bl jasP RO RiopViRRE S §P(}83P8rra P 1 mixure
ev-tdin gl lgasiiope Terdiar phistibatiog sderyiRyeleradlly, stepdillblis gargied out using a
WRid®ig, walDbFIninG] MOstee &l ngixture (Mriupendby@Rieé chbftaming essentially

u r. .
@%ﬁ?‘%ﬁﬁg‘@%ﬁ%@?@i@%’r b £ B Sfhcchlefly olREF L1, gptore (v-ti),
e Molkeared mixtue (MAHE) ¢qndaining Greentialiy erapyieng glycol are ob-
tabrteido Prdferablly] mixtuo® (lathorfrhiatine (W) domptiees 1®tca70 wt.-% of water,

rélPe?rngt qgtto %5@@“/ L@ \Rker, rﬁ%%%té? 90tQ 4Rt 6%?t§§va?r§7for example 30
rovi a proc ess for preparing a glycero
&P W%eglycerol conprising a glycerol, a diol
and wa ter, conprising the steps of: feedlng the crude

Qrdfé‘rﬁb@'thé Qt I@aﬁr&%r@bw@rﬁb gp@o’tr @%fé?a&@ﬂ@rrnrﬁhf&(l\ﬁ We),q$ obtained
nor e,

ct .
LGy B e YafaP e RbbaRoi AT R 4G piiayjes mgghan 99 %
{nexemple b G2 $a2?-BSh B4 Y%adR-5 Yealdh6r%vRe-7 s Meti%. 99.9 %
60160 %) sy pestérablean i tanyelof 988 to, 9P 79 FefrbyERMiBUrBIRI-IIC) is

8&§nAdgg%QL?$§m%nnethod for separation of a mxture of
ul

an organic nd water, such as carboxylic acids,
|ncIud|ng, for exanpl e, acetlc acid, propionic acid,
ano nfixtillatioanacesiing m:sttadl(hg cahadre e:xraaploett irmpohé, @, three or more
Q@Sébo'prefér%gwgn ¥REGE fvo KBGesTRIcNOBrekctatly FP5H figgd on of a
distillatio a wat er-sel ective pervaporatlon and a
reverse osnosis and is particularly suitable for the
Ak suitatie distitgtiogloptoinsagan beueed fortthe pistitalion ancorsingi fegstep (111).
Prbfétéb@ 32§|9|d8§3véﬁ%mfrhr$§§w9b§d imth igagzd bscwwts@rrrﬁ%/ma supplied by

Pl GBS S e B RAERRE BhbBied §f Ppb&deam.
ta|n a residue and perneate, applying a reverse
TheraRtitatibe calunine@sd it BepdiiBtis plefdrably @pekitéd &t fpreesirdws 0.01 to

?ﬂg b3 \P'Fé’fé dbly &0 395'd @"?@* bad fdrre?ar[ng%' djb'fﬁé’rbb%rb%ﬂ d.66Bar, 0.07 bar,

910§tb|ar |0510r0§rP3§t9é19 a %‘P}E’rﬁ” Wr@eaeagpé@%@ g%rﬂr%fefqtut 0 to 180
G, ippedievitr afs180dsi1dd&Cf r om t he wat er - sel ecti ve
per vapor ation, and segregated water is present as the

erneate fromth ter-sel ective, per oration, ste
BETERY alory fRut Ny eosrer s BE VDL 2 Pihias a side
gleeron df thg distillafong Pefaradlys mixturedMuldb) s abdgieed as 8 terasirdsmn of the
gifrRian. qrilsfarsramcfe\,%eqrt?ehesactdte%t ioPthe pkmsee%trrv@ﬁttdrnnaﬁnﬂﬁarstreams

%r'es’otbltI i ?d st?ch’ @o?to?no?tpetalmosn P?eatera%f?/.lrﬁ lemﬂ is obtained as bottom

oncen reverse OsSnosr's
PR al s are separated solely by dlstlllatlon

foll owi ng concentration of the solution by optionally
mul ti-stage reverse osnosis. According to the process
di sclosed in EP 0 324 915 A the valuable materi al

| eaves the distillation columm with the bottom stream
or the top stream US 6,712,882 discloses a process
for treating waste water froman industrial process
for produci ng propyl ene oxide, which process involves
the steps of: (a) subjecting the waste water to a

mul ti-effect evaporation treatnent resulting in a
vapor ous top fractlonand a Iqu|d bottontfractlon

. o o, o ) oy
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material and purified water as the |iquid bottom
stream Accordingly, the prior art describes several

Wopironesd or treating waste wajer conprising OPQEEPING/069647

compounds. It is an object of the present invention to

RE@o‘F&r ﬂg 16 il ﬁr%%ér?t L%nt.oﬁc&}ég rglll'r)‘%lf ?ﬁeop%'cr@%e 9{0\‘&%% tcE e present

W‘é@nt%d{aﬁé}e %n%@ut@regweafﬁﬁréwl Ihig &hrq RSl ﬁBﬁbWP@é’e (M-1)
abtpined és stepo(ll) isefuoitier tregfeg hefopy Isepe(liyl Yhelmiktuacan be heated or
B4 ro‘? %m.%é sl IPer:E%B abfe Qéd’%’ésrtﬁ’@% Y‘?rﬁ)ﬁﬁrew 1) |s comblned

Qor na

MR SEiESE, oo Skt ORI ER Jicaronees rvRrdiics (g prosent inven-
tbcvrolwfdre sdemp(ibcess for recovering pro pylene glycol
froma mxture conprising pr opyl ene gl ycol and vvat er

obt al,nhe
SRR e s pktiBe Jaean THPs pairets R BRORE oy Wherein
hietraeeesp edpiipraly coxipdess BagiaRry of the invention
Therefore, the present i nvention provides a process

e DR e o A2, NE PEARAEDoA b B ) i o

m xt propy Ene
gl ycol, §a$td>”6rf%b'@?9§§" UaHoPiS&8Mmg (1) evaporating the
m xture in at |east two evaporation and/or

ﬂ?é&rﬂhb% {h‘érbréééi‘rgﬁﬁ/eﬁ‘ﬁcﬂ ¥ drﬁ&ﬁlrf“(‘i\/l‘??@étérhb?‘ﬂw K6 HPafiDe further

Beﬁaéetﬁg evgmqgtf}{e? C))mgﬁﬁ'ngna §teé(i )(()v/?)/co e er and mixture (M-1b)
s@ppnisig Ings thae 99iwt-ttr & Water)byobearisna devensg $9masis. at
| east one further distillation step, obtaining a

1 0,
g ad Voo SR S0 e 3%6ud8 il o) Toffpee i sen
(Ahisegtirectin éufaeetee @ aj ftbert saparaiios sterepymeans @f deyares: esmosis. In
i casepmbadre V" pis depasiteddind MUY |(AF18) Eryeiding dtasast 90 wt.-% of

I+,
B30 M P RSSO0y g of e

APRP¥e in at least two evaporatr on and/ or
distillation stages at decreasing operating pressures

Ris élgﬁpsysﬁﬂé"fc%&ﬁﬁn@ﬂ%tﬁrredﬁw ?tdhdi Wthr%rtl\/f:f? hd "tﬁgﬂrssubject the com-

I ni.n E %y g h
'aﬁir@ftr%a 0 ASCRARYU Y RAYS BHF‘é?rﬁ% s S'?l) | n at

| east one further distillation step, obtal ning a

Whé‘%é%aﬁaﬁdﬂétép@ Wa'n§'o'ﬂga\@rse| @eﬁ‘f%SlsﬂQ préferal arM&I @Lﬁt at an oper-

Ao Shute BE it o 10 i BF et o ity ¥ proferrec
A f%am 88 to NPP Rpr. csRpFall aigbavt Ikbart The swara%rbrtem@v &eans of re-

adr6e OBbSIE & frivierdbly camipd o6l atg teaperdtivennf #dmR0 to®8m1C, more pre-
V&%ﬁr fqyorﬁn%?r{é 6%f l(%fprgﬁfa%?y 818ﬂ8r§' 35 to E@ @réas ga%lly of al%out 38 to

X on Cess F or
f‘%&forcﬁ’fémﬁle&p%/peﬁ% CyryebiC fr om a mxtur e (I\/p

conprising water and said propyl ene glycol, said

RE&F&% t& PRRYr&snd Qrvérlﬂ)one%%rpgkftleﬂ sfelﬂeo Thedrd' & réveréd osmosis is
rai IRt Pon sta

AN AT N f55raBly carried out
Bré’ @%J%rcﬁa'egp értslnﬁg51 & s%%ﬂeés rereﬁgswa'ﬁdm prably carried ou
agitg @rtodi sroduleatstagescepnhectathsn pbradeiniprejerrablt usiag (4Mo)6 modules
3BdedTirft bRl iodlleb btayepar ating the mixture (M)

obtained in (1) in at |east one further distillation

step, obtaining a mxture (M1) conprising at |east 70

ix each fagendiiecratiard feechioxetantate K preferatdypboi 29gtol abeyt 60, for ex-
ample Bows.orB00f wat er ;
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(I'l1'l') separating the at | east one propyl ene glycol
fromthe mxture (MIl) in at |east one further

wale@viotdoed i on step. The prese 6 i nventi on al soPCPER1066069647

to a process for separating at | east one propyl ene
gl ycol from a mxture (M conprising vvater and sai d
Eropylene coI sai d process conpri sing

(ehpyab !yt @rrﬁgo tfAw different tupgsofaevaran esmesis "‘é’@‘d%r‘ﬁ'ﬂ'% Are generally
asudf for reliesdel ddnadsiOprostssgesisatsed dor thaprowpss e that pragent invention.
PrfSrabi eRibQbr, S)réﬁe QN@F?Q%?WN%I,% /hefovgfrl%r (rlr'\%(gﬁﬂésoepre ¢Qed.
ums obtaining m xture and m xture
separating the m xture (M) obtained in (1) in at
Telaigar mambfanet leee ndt self-sUpporting wempranebt aey ag lacated on the in-

Q’Ué‘toﬂé uidVinlade G R AR HAGN RN iSQﬁéfsugp(bng Ia;/érCfBr W@tn‘i‘émbrane Be-
SISO of Moblat o HIR0S] B4 RabBSdnd Nabin 3 fyBlar mem-

hiaRe ifr esu@aNy ingideewtrpiuipdlian gleatbrar@@gengra"y\mavw@ dramgigreaf about 5 to
apehnii xture (M1b) conprising less than 95 wt. - % of

wat er by neans of re verse osnpsis. The present

invention also relates to a process for separating at
Véthgariagy @p@ﬁmngﬁéhegnyzgmraqq SFHVes AP 2t qgh(qvparrrer which is suffi-
cientfy steoriggtowasist filaaitbrs piedsyreapBdoanse gf jriglthe slawdhrough capillary

g@fﬁfeﬁg@dgsgé %'oﬂ?m(sfd)aa ?agrargsltg.tagl.r} gﬁégH?éHért@redéfnca%‘illary mem-

GOPeissTNg) IRIEs g Tg B Aol e biongs dimsY DodpS mm. Because
afrttie smatlersdiametar thenchaocés onplisgaitg aerngh myixeruvita  dapillary mem-
Biaem xture (M'); (11) separating the mxture (M)
obtained in (1) in at |east one further distillation
step, obtaining a mxture (M1) conprising at |east 70
ﬁprral%mbramserpongrsﬁofgwmla&elﬁ ef peambranecplagrd @itpg neggeate collector
tabae. s embYarf emalope,is Wheiped rardnit 4l téntfay blagbdl permeate drain.

|§tclé[r§e @i{%ﬁac?h@ %RHR/' &etﬁe ﬂib%érﬂﬁ{é“@ e?ﬁr@ﬁ rat'l'ﬁg fé{b‘ Ehannel is
a'ﬁaech?w satenieighy. t%BFﬁYPf‘gFP' ingQidthe membyangunit o of
wat er by neans of reverse osnobsis. The present

Tﬁ‘éég{gsgl%rekeﬂlrrgrgturr@hé\k@%loﬁg tife Qit@ﬁ%ﬁ%ﬁé}% o"‘f?rpéaf’r%rﬂbrr‘&m—:aéleeves A
S oy i whd RS D e BYTeb ey y RBRS Lt gentral pie that

leade st efdhemodilleg (1) evaporating the mixture in at
| east two evaporation and/or distillation stages at

creasing. .o ssures  of vapor at
B et St on BTSSR sl B 5RRS bEh &g, The name
BiHewshapes @embrane games kempdhePillay-like shaps that éNq mernbranes have
ahéritgcare patkdd iogetdbr Ineastentbrend uit. hesideltret ‘plibat s @nsupporting

%{a?eo h&?taqtrepagrgo”% m xture (M1) conprising at |east 70

%o er an amxture(MII) conprising | ess

than 30 wt.-%of water; (l1l) separating the at | east
Witkinpa opyd ubs) emgliple qlilidwsoanet laced withireecéridin ld)stanceatetween them,

{Nﬁ@ﬁtdég'éﬁd% lrd){nt g‘lr@r%rgéd‘n’édl s@ﬁds%nﬁin@ Rof tHBERIHBN MTXE WoRition flows
i '9f

Hbenél%ran%sargsrgggﬁ\[/m h% &eatw&p |urd§|qé tmai{e[[p%ate is collected

Nh¢ bpacscrgiwesi thg Merslyranémnvhes: s, cavgask awap torouglh draiess

of re verse osnosis. The present invention also rel ates

[Qces |.eas 0

? Coﬁoe& rﬁbraﬁes{%% %a gs Wth a off‘arnetgr eb:%ﬁog\ﬁ%bograﬁé pum.
propylene gl ycol, said process conpr|S|ng (1)

evaporating the nixture in at | east two evaporation

and/or distillation stages
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at decreasing operating pressures of the evaporators
and/or distillation co | ums obtaining mxture (M)

wapw7pissare (M) (11) separafd ng the m xtur ePCIVEP2006/069647

obtained in (1) in at |east one further distillation
a\%ﬂ%&]&?ﬁ ?'I Pr%nﬂ)rgﬂégt\ﬁiﬁ}a glll\ﬁllil%ﬁlt%?%gﬁﬁ%ﬁgé]gst%ﬁ' elq?caéc;mgoqmds for

g;mplgmqmbramg%}avm%gellu{mg@@ e ¢oEneasite ar @olxewld@gtlve layer can
bbéuaeh eRfefssatly Menprrabscwith polgarpidoatiss Idyer at lspiral membrane mod-
gR9%iH@tdson of propyl ene conprising the step (a)

reacti ng propylene with a hydroperoxide in the

presence of at |east one sol vent and at |east one
Aataqutlipg tto taoprefsr@idnerabadinentr &f thdtegsend imppentiom ghe moxyte (M-1) ob-

mdqnis@? (yher mc%&ﬁﬁg td £H/§Iﬂstrhé’tﬂ/eéﬂn%dfrﬁérﬁtnﬂﬁtu?é)(l\# ) obtained in

at., | eas ene

PR T2 miirs B P Pl i, EB- BERY s P B apiore v
k) yomiprisisaiadl laasb 8e 94.-Borfpratei agd (Miyturevidbtn sompgsinadess than 95
Wi.2¢b Uf @aleRbpindaf@ st relv@e @émpeisat i on and/ or

distillation stages at decreasi ng operati ng pr essur es

of the evaporators and/or distillation co
MteernMhig) serpripes pivepshafy) Wit ofrwatewr Fjrefe(thx mixture (M-la) com-

pegearaldasy9s he-wiok vatee, hdte) prefetratilyietleast 98l wt.-Pnofawater, in particu-

la?éﬁﬂeagt% iued BﬁK/atQt‘ $4r éxlaﬁ1tp|e°§9 §W€p% 6l @\Lt/o ”“é;?gg 8 wt.-%, 99.6 wt.-

Choo it v ks it SRS o 88 ok G e ao bl AR range o
%BMSQ%eﬁe%n in step (1) three evaporation stages
(E1 ) to (E3) are carried out at decreasing operating

%ﬁ%& ,;Pr% a%ﬁ}/rlc? prisbe%@:als)( Bin° tV\g ‘? & oqgerbgrrgagltc g inorganic
E@TRRUINGE UNeregiretecably lgsa ac 0. 5(\‘23)% On pattisular @sg frand).25wt.-%.

tenperature of 90 to 144C The present invention also

MBJ L?rtee(ﬁ/l Fo? ?mgﬁfe%elaés h%lﬁ g%e{a@lr/atot tezi'lt rle?eargﬁlxqmﬁtU{e FM Ib) com-
propyle wp

BRFSSY tH 9|§r"6py/q @ﬁ’@tﬁﬂ %Rﬁrt'c%%h@ 8 d’létsé’ d/}‘ﬁi?rl 1958 p(qurably 85

evap ot | of gvatdre Misitore L(VEI b)) furtiier lcemptisdswese thapdttait. 66 of other or-

§aMdé OF irfdinid &@ﬁﬁ&fﬁﬁ%@%@ 146 208ASLA G ?Qﬁ.eaw 99 to 15 wt.-%,
r ess Eﬁe"s Io{rs 1&\,\& zporators and/or distillation co |
E‘RFF‘SPFS BNPAY % thre (M) and mixture (M); (11)
separating the mxture (M) obtained in (I) in at
Treasior& ke NPkérsbhﬁhv@Ht@h'éldo%rbﬂﬂe§b%ce@b%§'dé’saﬂae@ above, wherein

m t ur t ulrr)]elxﬁ'll(ﬁmz ﬁlﬂ)xqwgl % ngng; r}eﬁa\ﬁlééam\(l\kjre @}i Qf's further

&maéated qutv I”)'th@p@'ﬂ‘lﬂ) |Cﬁ@1pflﬁ@9 &t leiasb¥q Whrie oh ey 1aed énixture (M-Ib)
gdrier@indg lessnhiah @smatxydisfavdidddyl medns dtreVer@sosradiss.f ur t her
distillation step; vvherel nin step (1) three
evaporation stages (E1 ) to (E3) are carried out at ,
Gec9rdag i regpetaat inY§n e daupresessAs frscrbgyakovespn)alsp epmprise
step Bllibatdadditiorally trpepatatioe bpteveise dsndsEHC, (E2) 1.3
to 5.0 bar at a tenperature of 107 to 152C, (E3) 0.7

0 4,0 r at a erature of 90 to 144C. Th
iréints. e ars by aion 29 oPHBt eSSt S8 EATheR Aotp. wherein
mbdige (Yhi ipfusiher saearglegdolo mixdire AMaliak compriging at least 90 wt.-% of
%8P BhE InNGurAIMYb) RBFhpHiging 189saRNh ©HevtaYyEalateSBY Fheans of reverse

srrggsﬁg',san‘aqmjpro%essgaddltlonally comprises the step
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(1) evaporating the mxture in at |least two
evaporation and/or distillation stages at decreasing

Wo@pmratdong pressures of the evgporators and/ or PCT/EP2006/069647

distillation co |l ums obtaining mxture (M) and

gnb:(ta{fpedéé\ga)f tl|n§g|tl1g a??e%]%ﬁ %E%Wr#ﬁup% géotllrf n{ Mel) inaxtture (M-I} in at

step ob‘?ﬁﬂrﬂ”ﬁd“'ﬁ“%dﬁ'm"@”@fﬂﬁﬂ) conprising at |east 70
-% of water and a mxture (MI1) conprising |ess

m@uqe%pbgcom%sc@‘s ibly és%lt%aﬁ'%p\ﬁf aj Iy %rgﬁﬁf‘c %mﬁ&fﬁ%& such as
Ry

one m Xt ur e
F‘QHQPr P@fytcﬁl’s IPgfp ‘%”Plgéﬁciobﬁ“eé'ﬂ%pr %9'@%%59{%@0%

(M1) is further separated into mxture (MIla)
¢@§F@fdr§'d&or@tn d 8aHbtH2P eWbod e ov\%edreﬁ-ﬂﬁi wﬂﬂeﬁﬁdﬁ &his mixture (M-

EWC?% & oAy ﬁn 'ﬁ‘sm'xgurﬁ%mgﬁé’”ﬂri&t%ﬁ?@ﬁ (”fe)retteoher %%ferag‘y resulting

evapowavedryield alguspyleme glyead (E3) are carried out at
decreasing operating pressures in the ranges (E1 ) 1.5

fcSfe 95 oot hEUREH A ofed 4t ed 5 iestERh e, wheri

F‘B‘Wed'\/'b‘ﬁ}a%ﬁ mixtyre éPé‘fQJF%“@Pe@B”Qrdoitf@d:”r )JThe present
invention also relates to a process for separating at

A@éb?&ln riﬁ thé (b?é@e%[‘ (thﬂ'&wo'ln Isgm@ne &PMM? Qé\/ﬁavapg)rated in 2 to 6
A EAEh AT oo sTwol abeibasity onbs i aresres o e evapora:

toeaandtqwcdlsxﬂam abliuomsaird/particdias t3 Itcb &t evapsatigesndlpr distillation
g&@%@&b@pﬁér&t EVHpoR]tiBA SHERS dRfilldibe syapor at or s
Jor distillation colums obtaining mxture (M) and
mxture (M); (Il) separating the m xture (M)
oberafore dhe Rresent inverdion |adspsprovdes # predess agdidesenbegdigbeme, wherein
Bt (1Phived evapdrationisxdges §E ( Mol (E3Fomprdesdistilatidn $teged (DAY to (D3)

ter and a m xture (MI11l) conprising |ess
e o n i

% of water; wherein mxture (MIl) is
further separated into mxture (Mla) conprising at
Pedertibl9 Ghevthre8codponaticer stagek anexdauried (0t dtldecrakingyi cperging pres-
Lges than 95 wt.-%of water by neans of re verse
osnosi s; wherein the mxture (M is obtained as a
by-product in a process for the epoxidation of
Breterablyriee tuepevapargtiarheiagesepre( criecatit atrigorsasingl apeeating pres-

WrkB irpthBYSHRReF 2 ©65.5 Bat &t ﬁtfrqéﬁemt%t&ﬁ 18t h§6¥8L 198 5.0 bar at
al.yst 10

s €0 Rl aae e o B S B Pk ateed e o f s

in step (1) three evaporation stages (E1 ) to (E3) are

Thdrefoesl tn@bre%bnduaaérenaﬁlal@ orpeted larwocrys@&s \We€&ribeld dDa@e, wherein

GRIGES oy Babf Rl e | SRS Rbgbhat g cper
TQ?@SSH@)'”@WWSG% 0 bar at a terrper ature of 90 to
144C. Detail ed description of the inventionAccording

to tim)py S%@% tsd?\é@mérﬁrsbraﬁjr@ofpf1qqsa§5*@r separati ng

at | t | ene ture (M
corrp&aé ?rg t9\/§t é‘ﬁat ﬁgedg Feoﬁy{ogﬁlgqagl;@ conpri ses
two &3pe/ t¢|403bafr|atetteremezrptum of QCetorfiddt@re (M) is
obt ai ned, which is then subjected to a second step

?h? )pres SEiRY ? tiof a{lsq E)rgglfig %é)‘?o%es%?ﬂvedqescr %gcotro%]ep\gvggr%?n the three

ara ene
ﬁ'ﬁ%ﬁj@@ stages ﬁﬁﬁﬁdi@l tegstar e rar%uﬁ?é"gﬁl Qut rﬁt Gi8gTe8piag fPpERINg pres-
@83 in the ranges
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prises (1) evaporating the mxture in at |east two
evaporation and/or distillation stages at decreasing

Wo@pmratdong pressures of the evgporators and/ or PCT/EP2006/069647

distillation co |l ums obtaining mxture (M) and

mxture (M); (Il) separating the mxture (M)

obtai ned in in at |east one further distillation

st ep(Pdbt it &)gbaéahﬂarureeéaf@mf)ﬂadﬁﬂﬁﬁs%g at |east 70

W . - @ 1.8ad 610 ndt a tempdratuee (MO7Itd 162T@ri si ng | ess

t han ) m xture (M) is

obt aingng\M%? goﬁoiaé\ﬁaé%m%érrtg E%S@e({)tgggt‘lg% by neans of re
verse osnosis. The present invention therefore also

Aetcadieg te theapresertasention, mispiae Y1) ngnpriselsed deasbnee propylene gly-

%IOPbe@rBSIyQHﬁ’)&% 1) Qi@ihﬁ)rlgbé(bﬂfeﬁst(Me BrRIFPIehe ighgoMAt £ amount of

sai g, pro ene C ce Z
B30 0L o Mo S el i pree o sii 4o T
Rkl @;Estp|1|5| viit-Poin RATAGEY @ tattwedei Mest opierablyrigd to 5 wt-%.
pressures of the evaporators and/or distillation co |

J‘I"ﬁg}gfo?%ttﬁlé B énlgntnh?ﬂ%nﬂoﬁ é% %ro@iggs g}ﬁ))%d‘égg Ikq)egc:rlb(aldle?bove wherein
i

h@dgwuan]@%kmm@?s Bi0dtte 2P 4fti GrPeRYEqe BWChi ni ng a
m xture (M) conprising at |east 70 W . - % of water

?B‘Ide%n’fﬂ tRRird M/IQ( Icgan F'céllnﬁg?é Bvdtoky4@BtoR Gn Wh- darr(Sd#t of about

er el n er. sepayat e
e PP YIEB PP g AP BLR 066 Of Wakbot wat or

and m xture (M1b) conprising |ess than 95 wt. - % of

vatMe RixtoreaRan ®br éx%rﬁb% 5& o@@fﬁéﬁ'a% byAﬁf%Quéié B8inbQstialRocesses,

o b S argrton S pogtis rrePhgabide B eyagg o = bv
piediettin ypiecesssior the epoxidation\phpmmener 1 thadrasrework of the present

whivsiitidnl ik 2080 &iﬁslﬂ)lm?ehalbhﬁllnﬂkt[]g; oBtAihed as @\y)praagkt in a process for

%‘ex%}é%%aﬁgﬂ Zuf p|P F)grﬁee [s P{er thl% ?JTF%ffHI’g Ee.h@ n“?%@ﬂ@é'oahesqed ﬂ) of the

orArron an / or a es
BOERERGCATIhiorae PregepiREiPRs of the evaporators
and/or distillation colums, in particular 3, 4 or 5

?N&@%‘F@tthé’ﬁré%,@q{ |9{'/er9|:oﬁta'léo| ;ﬂ%bleﬁs 8 RARS3s aero%gﬁ{t%glébo% wherein
IRl s BB - Predic ) apbetass i U eoxtalion of propene.

distillation stage according to step (I) with the
ﬁre?émblbathbIe%x.agmmlpwoetn@ iSESPed bl usiddg h?&’r@ﬁé}bﬂl’&i@rﬁthe pres-
n / Stds Ilation colums are operated at decreasing
ﬁﬁﬁ %res sures and tenperatures. Preferably a
f| rst evaporation or distillation stage is operated at
AcqUr€ing ué @ fafthdr. Smbedimeht dathe mpessnelidihor? ixtuee BVPmay be ob-

%"i’rged %@ SW Eﬂfﬁb‘ét% %pé} %Qs 4or5th§aergomfd8 61ap}61p8ng §r}eferab|y the

Rr:Pfe§S()f°i%‘8(‘?p°iS'F’éﬁ‘%‘r%TMF?PGI‘Z{?W%'S?L%Q S@gel & particul ar
127 to 148C, nore preferably 130 to 140C. Preferably a
secopg el’é%@fﬂ{gaﬁrbﬁﬁer% withh §thghrlo%5f'09faeslﬁ ?r%eprb§er%@eorf §¥ I%gst one sol-

at a pr ess refer 4.0

bar, Yﬂ\lftaf‘ﬂﬁlt éﬁasgo%‘a F%}a"ésbtot&?ﬂap” FdP'X&E%mraé C?”@”S'”g propyl-
1.9, 2 O$n620>¢de or 2.2 bar; and at a tenperature of

107 to 152C, preferably 110 to 144 C, in par ticul ar
+%ﬁr?f§°? G\J}§4§ esnﬁtolﬁv%nrt%f & aobI ¥V|%1%sg %t PL cesg%s de ?eJ %rg? ¥%?Wherein
Hegnixtse I(M) sfobdaized gs 3, tl)’ FUQGJUC’[ pt @ﬂ%@%ﬁ yorghg epexidgatipn of propyl-
bed corhprigiay thestdgar 0.9 to 2.0 bar, for exanple 1.0, 1.

1, 1.2, 1.3, or 1.4 bar; and at a tenperature of 90

to 144C. preferably 95 to 135 C, in particular 90 to

125C, nore preferably 105 to 115C. In case a fourth
evaporation or distillation stage is carried out, the
fourth evaporation or
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distillation stage is preferably operated at a
pressure of 0.1 to 1.5 bar, preferably 0.2 to 1.2 bar,

w0 noopar4osc€ul ar 0.3 to 1.0 bar,zdf or exanpl e 0. 4PCTDEB2006/069647

0.6, 0.7, or 0.8 bar; and at a tenperature of 70 to

115C, preferably 75 to 110 C, in particular 75 to

100C. M xture (M is treated to a series of

evap@ at ieatingnRIPPYeN&IVER A hydiopgiexidedatheeriesencs of ghleast one sol-
guent stemeandtat rasgomes satalybiytol abten apniesse (ldsa) choerisiog propyl-
the presgiy gge adi ent between subsequent stages there

is aresulting decrease in boiling tenperature in

successi ve stages. This gradient allows the condensing

Irethp @ostekt afithe peessetinvemion pthiede s 81/ denperdyéd e eefersntod campound

bothe fdiuERDGH. MallsTrB §rd|n@ tﬁé ﬁ%a?ailoH%?ﬂyderélﬁk@es and regard-

RERyEbatcidRs ST B sl Mk el 30 R SUPR S, Mk Rlesentigvention
el dgsfongd v pErA1188 355 staq Uesnectva EQriBNt aftvetieh [stingarporated in
theesbntext of piel p/re@éntl|mtuorp@ytre1eferfcbeEw@£ at hgdrop&rakides which

DSEHE ecd 17 o EBARBLAC hUl LB QG 0BRSS LAE. A Prycrop-

ﬁr@%'ldes?t%éenzﬁﬁ‘é hygropgeeatdey {Rst- %OHFSUF’%?PPW'(’%EWB?”G hydroperoxide,
dycﬂnheb(jxlaﬂw@rnpsrtoages mst(aylle?chmhdxhle hydropessidef tetrehyairenaphthalene

ﬁﬁ%péray ?@tl's&ght ‘?Z@Fo%% el ethyftfap ﬁfﬁgleﬁg$ydroperomde per-

Qr war I S. . I'n
?ﬂ%s PH‘&E?S B?@@%“Ca Pad BYdREeN PFIOXIdEL '&'@@“”ﬁ%o Weher more hydrop-

paxiales ebn tatsat e usethecaordipg ¢ dreaprlegerdtieeamtidh. owefam'rndeels given to

hélﬁg h{dtehéh pé’rb%@ié'%"s hyu%p@#cﬁxmrlﬁ% ﬁéﬂﬁbtd??né grebeftlid@Ation, and
oration

toint P et eRRas ot 10 BR8P Bufie Ry BISRRIBIORT, R Rost pror-
elaelymife ipqueAUEgly EQGRIOPSIOKIOR SRHIION ecasznTisER dydiagen rpeaOXIde in a
8éhcefirdtmh ipaiatdnge ofed®, 1 WG ndre\pedfeeslysdlfioht 1Mg Ythand espe-

3@@} gre‘f@%lﬁg o? ﬁ'Sr(#] éB’f%%d 5\]/? /d lgefs%ﬁeorﬁt tpgttgtgfs\ﬁ‘a gﬁ%&'}ﬁe solution. It is

9'§BBPS%QJ? (RS B“ﬁ“’l%%ﬁ)’l‘"ﬂ ObrﬂPTee(ﬂ'ﬁ%@”R/@’IdFOp&éoﬁ'@ét i ng
nmeans for providing the evaporation heat. Such heati ng
PRA&SS n of a
r eboi Flg?wg??gaeﬁg%é&g@@uggf ?gﬁ:édﬂydwb%ré)g%e{nt om part of
the stage. Alternatively, heating nmeans can be in the
Theraford, the atdseyt isverftian edsd preddesib esoasss gk aleesribed| dbove, wherein
ﬁltb(fébeh(%ﬂHer}Q/dF&@F&déagﬁydir’@gé@ﬁérﬂéﬂldbhat their heat
input Is supplied by the vapor fromthe previous
stage. The heat supply for the first stage of a nulti-
AceridingJaptaoat(@h PigRYienggs reamigd yitlajat Melronseoigetn eftaintg mixture
{\-e$ borapresig propfigné@bgitidler process stream capabl e of
pro viding the heat at the right tenperature. The
steamrecovered as the top fraction fromthe | ast o
SEeRyEng 4o sigpe &b QJ ROPPERTe ATARYIERS dDERaCIRY Wik 2 Pydreprroxide in the
pesdmreselt ® selverdaAtddndisg ddthei presert amventiem dilesujtalsis esdlveots known
ﬁ)”tﬁé %gl%%ﬂtskﬁé@ﬁ thé‘"ﬁh c‘én bB&isE. W@L‘ﬂ%@te' QIveheBlior S&Mble methanol.
ered can be applied el sewhere in the process or
renmoved by a cooling nedium Cenerally, all
Eherptoraattoe presant idverttion |adgoi pravides amnecesa@sisieserined gbore, wherein
inhRadt @F BeSsobfent Bendthynt i on. Preferably falling film
evaporators as reboilers and towers equi pped wth
trays, especially Thormann trays are used. According
foe feﬁ’@t'?n aecrding iyeAge (M, caribetqariied Wt it BRP LT BIeEe Hlages. It is also
possities apydpangte Bffyshel or rRbef hedongntstdiehdiesktisre miX¥¥ire between the
conprises less than 99.9 wt.-%of water, for exanple
70 to 99.5 wt.-%of water, preferably 80 to 99.0 w.-%
of water, nore preferably 90 to 98 w- % of water.
M xture (M further conprises preferably | ess than 30
wt.-% of propylene glycol, for exanple 0.01 to 25

-% of propylene glycol, preferably 0.1 to 20 w.-%
of propyl ene glycol, nore preferably 0.5to 15 wt.-%
of propylene glycol, in particular 1.0 to 10 wt. -% of
propyl ene gl ycol, rmst preferably 1 5 to 5 vvt %of
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M xture (M) obtained in step (I) conprises propyl ene
gl ycol and water. Preferably mx ture (M) conprises

wW@Nro7086 9 w.-% of water and,,2.5 to 15 wt. - 9ROI/EP2006/069647

propyl ene glycol, nore preferably 85 to 99.0 wt.-% of

Stl'égeg ég% ég%% \A@%lble%c’%ddpcgr%gérf :rﬁgreg&%(rg&émn%s\{]to_% reaction
mxtw&ﬁwe@?ﬂéh@!w&ual IFagtqn #aget) obtained in step (I)
conprlses at least 70 wt.-% of water. Preferably m x

A%&dl(] ) it %oﬁ%'élbﬁﬂ% Hr t&t%ﬂe%?t rea%d#s éﬁ?g}e%rm Qﬁth rrode or in

ene
t}qe other

C
AR e A SN A
reaoliy sage gl baychcrobde pninsami-continapu®@iotie oo ®. ®nhmuou%rm¢de
water and 0.07 to 0.1 wt.-% of propylene gl ycol

66 QB eSLR, o dds T  b e SR b Stbence o a

@aétpbneo@phﬁematﬁ@/sa m xture (M1) conprising at |east 70
-% of water and a m xture (MII) conprising | ess

1i’ﬁ@rgfo s%greé‘)eﬁtf mV‘@r{‘t%Fl ‘a CF-BE&P\%& 5 r@ctesg %S%g%b%ld%obg wherein

@.%@Qq (Jaé d‘r@t%l‘ﬁtl's @M‘f‘ﬁSt prefigpinl @%tq%taly%ﬁg film
evaporator as reb0| | er and a tower equipped with

F’Fé?é/r%blg ea 3ét E%\gf Hl?@ﬁtahfu?ry Sediife L5t st |E rugéc? raél%l é’atalyst and

r § talne as top stream and
RrSCveEnt is R ed as bottom stream of the
distillation. According to the present invention,

Whéﬁbfd)rr@ tﬁ Féseﬁﬂﬁ%dt%ﬁ%l@)t prbﬁéésé a@od@ss a%o%gcﬁ’hféﬁ%bo@é‘%herem
ris

Ratlep 6wty R0 67 i T gl B Bhggnegonent i
Wlethawa water and 0.01 to 0.5 wt.-% of propyl ene
gl ycol, nore preferably 95 to 99.9 wt.-% of water and

8%8§es,t %So%gé k\%wg//{%r?;talﬁﬁé) QMln%g)%Big%ﬁég ?lla\'/lab ?ro%‘?éd éﬂa(ﬁ#{laﬁgnd cage

ﬁthP%ﬁ@d @PW@&'”Q @F&W%W{)'Cmaﬁ Bfeéer(amyw”)a"ebmﬁm%b@gt 0.9 nm.
Ihé nétovo2Oofrduch %eolitesviat madanp ob8id,0arRI0AIR, tetbdhetirapwiich are joined

ﬁQl‘aedgc!M erl brliﬂy'seAHrogéﬁreﬁpJ)Mhé kﬁ&qu-étrL\Mtures/orﬁg M@\toﬁﬁd for ex-

n art [
?mf’l? irh Melﬁ’f @af’er‘egﬂﬁ g‘f’bg‘%ﬂr\%her% %Sp‘?fc{f?;ﬂ"*@nﬁtr““t“re
@/Q@QIE|86Ndﬁn'o5tdledgloﬂo°\mh’fer®ﬁe3@0ﬂt invention, step (I1)
of the process according to the present invention can

e carri out directly after st.ep
(AL o AL Y s BB Aot i 7B e sicat
ticenie replaced by ditaniyra ee T4{\Gare |ajsp. krpuea. ﬁhe@%trt@m@rarze@btes in par-
hiesdrabode hasArg £drys@l studiae wf $& BIFI typb) ahd psibedwayd ofi Feparing

ﬂﬁfar@oc?e%bm&i %ﬁ%%mpgg |r]f E %3‘?1' %@f gé‘tolr g?’ @mg'fé@ﬁ]tApart from

r ec

sibeoar 2d Wﬁmg%ﬁum"}% il %&O@rr %%nWﬁo%ng'O”Pke'P@e”ts such as
alusinypassirdohizint, htirt, imngtasbelt,( Mckelplybliume germarsiti@p bpokgn or small
éﬁoﬁh’té hlorneemitRe zQ&ft@ E&aFyE@ v@rﬁ&ﬁlﬁ%‘ &Qfe%b%pb(géﬁ re§&hktated by

reverse osno
B airairos o 1 AusoReraht abptne ¢l of Heepiedninave been re-
pPlageth bl oanatieme fzocenignovhrdesum qirmelkiss ¢roa reisiyse af itwe or more

ferdd?afie BRIr PALRPH tltﬁrﬁ&n%n)d@'vaﬁédlﬂmazﬁoﬁtuw &htdium or niobium
Fortggesgsl (rgfgsmco%e H%?dry or Q/?M%cﬁ@rﬁ aglldyo?%{rc?ﬁ@m ang{or chromium

e\?a ora
ﬁ%@&m@%mewmﬁrawaﬂheamg@ifrom% 1M taPiloh st ages at
decreasi ng operating pressures of the evaporators
and/or distillation co |l ums obtaining mxture (M)
and m xture (M); (Il) separating the m xture (M)
obtained in (1) in at least one further distillation
step, obtaining a mxture (M1) conprising at |east 70
w.-%of water and a m xture (MI11l) conprising |ess
than 30 wt.-% of water. According to an alternative
enbodi ment, the present invention relates to a process
for separating at |east one propyl ene glycol froma
mxture (l\/p conprl Si ng vvater and sai d propyl ene
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(1) evaporating the mxture in at |least two
evaporation and/or distillation stages at decreasing

Wo@pmratdong pressures of the evpgporators and/ or PCT/EP2006/069647

dlstlllatlon col ums obtai ning m xture (M) and

( ti e. D xt
ﬂtt)%ﬂal n& gMeg](lp dér‘acuﬁ?p[ﬁé%sbg\gnig r?%tﬁl &F@I&yo?flth% MFI type, and
BeSSPle oMAv&i A ﬁe%rﬁﬁx{ﬂﬁ’ﬁb A 9escuRfpr ios ??@"H’@e I @aWO $8/55228,
BP.0- 361098382, &P @05 878t BIP @ J0RHAB0)AZ onpri sing | ess

than 30 wt.-%of water; wherein mxture (M) is

her atedl m xt u rls
L RS BP0 LIS, P Re it Rleurs 1ah CeriBeTiaeR ia a par
liedar X-reyndifimcivn pgenh andtatso By artattios viofatlpe baed grethe infrared (IR)

%Tﬂi’lsétsaboﬁ@‘%ﬁ @hlﬂ‘gaﬂoothﬁﬁ ofifelr 8FoRR bIKYR nfIRaHANREY or EMStalline and

g e 3 H_g?vf tlon relates to a process for separating
POfRAgYY 8?%spyl ene glycol froma mxture (M

conprising water and said propyl ene glycol, said
BpOsiRs meAfdPayibkOmade ofVARRAAL gérthanien-Mentitiid-, ivBnédium-, chro-
;nﬁﬁﬁt ggdﬁr}lngvaﬁ%rﬁﬁﬁ%en@nﬂ{goﬁe&'t&t hé\) r‘?é b%nﬁsﬁ%%ht@t structure, in
a%rﬁ?@?r ey b F%ﬁg%ﬁelasa'ﬁﬂgg &%@g CWS@H S3RRbee B m structures
ARW. AGQ. A (L) AEN, AETS 85 &E%f/éF 5T, AFX, AFY,
AbiaiAhidd ARC, (ABDl ASAt AShfaéxtTNopPé’ CI A EHeATdi ALY, AW{Q aWwW, BCT,
BEAPBECDBH, BOE, BPH BRESCANMAS, CODPCFsiCEF,atGEeanh, €A, CLO,
Yo, A, DA, &ID @k@ BEX §%€/%E§ OMN, EIEC @RI ENT NP1 8RS, ESV, ETR,

"0/
EP@?J?\EJ R ﬁ@f SR ey YR SN E ﬁ%gpgh""%@ (T, JTH, ITW,
MR, e JBNY |*$5' EOHPERY hIY. 403.d4dY. o b b5 Mot dYIAZ, MEL,
biftrdl, MER, UMER( MNIB) MFpYIObI; MleeE@Q H‘diﬁF 98’|TN; MT4, M TW, MWW,
NﬁBeNAUy N’Ews\l@!fl NE@?[MVOSHESOSI AiDS@[ HARQ PAQ, Dt PQN RHO,

?"‘#Fﬁ@n Rf Ririge Hﬂ*l—?ﬁﬁ)”f R\W/ﬁerﬁv\/?” ABNS AR QOGS SRAISBE, SBS,

g LLenakt yof ﬁﬁ”@g EE {;wbﬂ, gv LTreRY Ager THO,
WNH $Ci HERURLEAQ U, arv ErVﬂ: YY) MS3: V. MDY, YUG and ZON,
Aat elsdimiged strgttenes (df itwd or mmge af theealaveoeatipreaspstiustiges. Further-

Blo¥e Q.kad.@n%@@@rnﬂ{gefboﬂ.fe@rﬁak/mg tﬁé xthme s@MM )TT'M11 avTp-1, CIT-1 or

%ﬁaﬁ strugtu e %Iao 88Fc%\ée]bhe *o& ua;le\)p gﬁ r%gﬁ; o ﬁley l;[mentlloﬁ Further
Btﬁelyrr( ¢qr1te)lnlnmzs%plu$%wmh|mw beyfeeEonRCx 8rigr tBogO BNt thegZ SM-48 or
ESKert étalctyre pr opyl ene gl ycol are obtained. In a

preferred enbodinent, in step (II11), mxture (MIlIla),

m xture (MI11]Db) andamxture MIl1lc) containin .
Egrstgﬁtpiug;qs9s Bf @ﬁwrwt ﬁ]v9et5:{n Rredergnee isgiveRdo using Ti zeolites hav-
Ay ehdviBldtyuctune, xdtnUMEL 6fvidtude) ao MAMELUMixed Btrudtlia) or an MWW struc-

ﬁj?@nfdrﬁ’lglspr%%réﬁbgg gWen sﬁ%&ﬁcéﬁ?ttc‘?fhe LY Sﬁ%fﬁﬁfeo%@ éa‘?al?sﬁs which

) G I,

fis;Gelie I ognt {85 S+ §5 o TePerndmie Bzghllps fRug frame-

Wgﬁ@{;tr@h&eps@’pyﬂpbm g/lltlydnalta; zenligd. eveap | partislariprefaremce is given to
g? dhd Fédlite cdtslyabbpineers-it Btractirer didth&ri-nve stliard5 %

pre erably nmore than 98 % in particular nore than 99

% for exanple 99.1 % 99.2 % 99.3 % 99.4 % 99.5 %
bloe gatedysisgespeniallp pregeraply die tifanygy zeplile aafalygis @nd still more prefera-
ply e tathlystsinaviagres1ger MWVVOStrbcttie, 88h Be ¥mphyeli ek @dlwder, as gran-

[g{bét é’% Fﬂaér%déﬂelng ds dsr%gfe?'bgﬁgsanc‘avﬁg? Ifcsjr X% ‘F@%e Ehg%e of pellets,

accor e ‘car
elindens. wheels.sigss: sPheess 3 ﬁ‘?ﬁ?’é’"‘ 4 §§@§tr“qﬁt"e?r gichiRsyexfrpdates hav-
migefooexampless ggth ofrfmme apow flep Al moreprefezalsly ageomAl to 7 and still
Sidkd B#élf&agﬂ/ oF kbt kPB neR! A d%ﬁbt@ﬁoﬂ*&ﬁﬁ ab8iit d P& 5, more pref-
distillation according to step (I11). Preferably a
di vi ded wal | col um equi pped with gauze packi ng
500n2/ nB8 supplied by Koch Gitsch, Mountz, Sulzer and a
falling filmevaporator operated with 16 bar steam
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The distillation colum used in step (II1l) is
preferably operated at a pressure of 0.01 to 0.15 bar,

w@e@ierabs y 0.03 to 0.10 bar, {3or exanpl e 0. O4P¢')HEP2006/069647

0. 05 bar, 0.06 bar, O. 07 bar 0.08 bar, or 0.09 bar;

%%glyaoft}‘%g%%g em%g?etts I§f pr?efeqil%g fﬁQTC%SgB 92f r%Fna% ¥rder to in-
pease thigpbylk %F%B’y?fetﬁé %Fryefaps ip fseprefestsdyto Lt His exfrusates with a

$thddnh Esgentially colotiatimeof amsinert gagle stream of the
distillation. Preferably, mxture (MI Ila) is obtained

o] stre . It js also . ,
B Sl theror BN BB e o i REHISRLHES phGathq grrdaiignal binder
ann/otharlieast oeapestingeagebt andiedatdeash ong pbret foonng bgetnBrior to using
%Qfa?dlﬁ‘s@hthhB‘ebbidB@tlcfn'\(bb&tlo*ﬁ)of e SrataHtMe&nasn, Ras b@éﬁlble to suitably

nven

B EAIASEBLAL MedsR AORABISPEThel Y SUPly cBlFRy Ll cdrlr can be
breferably jugeid wiiichdire dnart, ieawhielh detnep react yith hydrogem pgiexide, olefin,
aesoleth exitdat m xture (M11) obtained in step (Il) is
further treated before step (I11). The m xture can be
heat ed or coo or _otherwi se suitably treated. It
MosPrigtssatiy| %Tﬂﬁi Ok MUY\ qafalystys P%‘p@d%"‘ﬁ‘&ﬂ‘ 'ﬁnpl“l’f“’&?d by first
foeraiiy raiceosphéres, for xikameleoiiceospadresfotniesl pecocdisg to EP 0 200 260
A Cé?{odthgtgf&rﬁlhﬁgfk%lcpﬁlﬁ?&r%efé%\{@%bfa'lrp aﬁ%ﬁ‘%@legﬁrgfe‘édly) xtrudates

esent ‘i nvention also provid
pP g%?%'g (gg %Vé’scrl bed above, wherein the pr ocess
additionally conprises the step (lII11) separating the

@ﬁerlefb?@tth@ Fb%c%r%olws%b%s%y%' préf%ﬂsm)} Efridd SitUn 8uéPdnkioh or fixed-
bn at least, o a&)s/ét er [[l ati on step. According

%d Enﬁgep'P%%:[é) Ti Pl{'f(%dn W@d?n xture (M1) obtained
in step (I1) can be further separated into m xture
(t M pRBibEOIIaNgicagoed of tReséaclOnyktagds infanisétaern@ndr adiabatic reac-

)gnHrtﬁe Qﬁel k?éa&.SH%Hog%hD ebgﬁc%nttlgz?fgbrgéf m an 0I@o?rferréwg Str adiabatic

t he
fef?'é’@ﬁt-ﬂt?ntermt reagtog] ag UpR ¥y hiscreppegt W'a‘?sea (Smgje reactor a cas-
cditeadfretdeast twd epridllly)conseded exctoys,satbgaest tveal rdaztars which are oper-
gt%ﬁtlh%'araﬁﬁpad'raé hﬁﬂltédee R R M eRin "a?‘l’é"sﬁ%@%ﬁ&d@ -are serially

N O m xture

eurleh el By et wogfse%towwge@f i REFUF! and

m xture (M1b) conprising less than 95 wt.-% of water
PY¥cHrefie Féfacfo@é/%%hb@é VS, edaec.laﬂy @'ieSFEaI@Q)‘Fé‘P Iab&&d.hg to the pre-

R sl tesnttiiap Rt [} AaiBwo el dpra oty et
of reverse osnosis. The separation step by neans of
InesfseStie G68MGTsSare DpRFatéd mbdbwnfloar moad, 0 pretermd topee fixed-bed

?e i Whﬁﬁséjﬁ% gf(erézbfﬁg:oggrtrﬂwaggo%r?r rﬁ[ﬂ'ﬁ ‘Hég%%t%omost pref-
BraPIY SSRiREER A1TInyaldpas BBRCOB AR KeT TN 6A3F. e RO reaction
isycamizheutcdt artemnpesuresfens30 $o PO ECcambthe tempeiatute qudfile in the
Alacidrd %rﬂqglﬁ?a‘irﬂgdeatodc lelE14m t%gt tth@ t%p&atd@ro?th%r@ooflﬁ hRGium in the

of from from3
SealBeEey bt densieoda 46 G 20 o maiis e guetrginine catalyst
bed il @oukddoi@i Ingease afovnflewernerationesit therreacthrs, it is possible to

§I%%@rtﬂb|r@§1ct§)hedbnamoﬁ§§ﬂ§n ak térﬂ}i@r‘éﬁﬁ?e OSEBSUrS, 1e8d rate and relative

I arri u S 1 R verse

uits Sok? oYarfi gefng?e%gf guccglr'rl tgthe re?ctl %ggg'led Lg m?d%?%% phase,
W&i}@@f%@hﬂh&@ édlgieh“%%d Q'FQS@L Or kﬁ‘r%ﬂe'fthpﬁﬁff%ﬁ%fﬁ@ompﬂ%n% for ex-
ampiel esor st EgRss. A tﬁé@ﬂfwhﬂoﬁ opBrEtbe osle Al @Sesplebiaf@pleferred to
stage, the ratio of feed to retentate is preferably
about 20 to about 60, for exanple 25 to 55 or
50. Preferably, one of four different types of reverse
osnosi s nodul es, which are generally used for reverse
osnosi s processes, is used for the process of the
present invention. Preferably, tubular, plate and
frame, spiral, and hollow fiber nodul es are used.
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Tubul ar nenbranes are not self-supporting nenbranes.
They are located on the in side of a tube, nade of a

woradoeniabe whi ch is the supportjng |ayer for thBCT/EP2006/069647

menbr ane. Be cause the | ocation of tubul ar nenbranes

bé’ndur@f{h@eﬁ% @Hﬁc?n {éa%ﬁory ogvrﬁLﬁtE[ﬁ]gggpgéc%Bn Wﬁ@u%{ @&ﬁpﬂls?’ngaa liquid

ener a
AnEaes dydioger BeIRXids rch PSSeRPNIGING fB%tB?F‘P'a@\“Q Wﬁf’r%@é@'c olefin
tittepnaserbprefesals e b \pespens riehpabset i ve barrier, which is
suff i ci ently strong to resist fi Itrat| on pressures

ecause of this, the flow't Ca. il merrbr
2B 3% Gt alegertatet TP BPde 1T prefee s Bedded reac-
toapill ik atily funtbemiretened to sseratleastrtablfiged bhdmeatctmts Agfcording to a still

fd#tlﬂb'll %bﬁ@ﬁ%ﬁﬁ'ﬂ@éat I@ﬁé’fﬁt{/vﬁ Crgac'&'_torts%séd@r'é sgﬁ"é}@tb%ﬁnégted B€operated

PR Befiay P g tioRharalel SR, RinBisRay to eaui at
leanisons ofothetrgactprgyused wih aweplingneean: aeddasata@olng jacket. Espe-
pienyTpefeallg] htelehstr twoalebttors diel Smpepdd aRRhedd edofpecteéd in parallel

%@Bﬁ?&% ﬁé@rﬂ%@i eﬁ]tepn%gé ¥]a”1 lcgsé){:hgcrggctgr% %@ %hgraij%aalh UBﬂO\p Ir‘r’?bde the

Mog%fnorerﬁ%aoﬁ%cpoeﬂ%%un |p§raﬂﬁla%rgcpagtlct{lﬁfl}'eprgf%atplé|tl§}}ﬁ reactors,
moltigtube estctgrs bggiuttgplafe rebetors murapesferably. miltiéube reactors and es-

B(%& U;Br‘e?e‘? I{/“s}‘lFaHJ fd fdb%"‘f%a@ P{Qor%Bﬁsu f LefmiftudBUST RBEs such as

netrate

eeve
FPBVED th nfc? {00 gpieabis gy 1 i G Fioes paste@Rly from 100 to
POQk ntcmaprelf@aws( fiom G0 tof8006 endrpdrmlbdarlmwfﬂfabieﬁomwoo to 7000,

ﬁ@@§"§d ré@%nér‘a% thB'c@fa%ﬁst §§&i fbaltﬂ d%ida'h@NVreﬁ%ﬁ@f?Cit is OSSIble for at
ane C

R e e
sProjiverreachert Riege Log dcheatalypt RiesR Y ﬁvﬁere@ﬁw to bgsgeageerated, with
tiheastinkl redétol SwaysSbeing alailkglepfoateaictiobittie atdrit@®aterial or start-

RBrhetbtle ey fods Y e ek oF B BRUMRIR oBicBeR 2°F,

the di ssolved solids content of the solution. The
Aslcadimnmediomsugdalr fou gbolingethaeeadtianesediaméi deovedthentithed reactors

Eﬁtﬁﬁ'ﬁéﬁe\mth IC§O|ﬁL@] %ckettsg‘ eth@r%r é@aﬂcﬁ sbecclfrcorlegf?l%ﬁ&% 'E@péaﬁl preferred

ace It | S a
Bier gCHal R L A e
witeh, whidh zaetieeadi chsd, dor esouple OpréfenahiyAbe el tapresy river and/or

Rk aﬁ@/@bgéma§sé/wotthe @héercéll pﬂérﬂm wﬁrcﬁlmé #éa)éto@@ﬁt'h@fﬂventlon and the

an C ds
REPRN] S BRTRMRES oS habd AR S1eTip RRES BT KBS rempval of sus-
pefifeematasigl bPrflétfféIOabﬂ"}d/fPfemﬂ”aﬁ@@t'% the peed gireetlyawithaus further
treateienffor polirgy theemrsacane Seednddrgoalirg wated whithcierghetegably con-

{/%/eﬁ a% dee( Elggﬁ(f 99 sr%?ﬁcu?%lytﬁgf@fo?%ﬁﬁ dﬁYﬁc@eBofhls secondary

srclipg d‘{altﬁ;' ig gengsal qsgfgrhtgtlly ¢gioBirBBar ﬁ%'ﬂ'(‘efﬁ ﬁqj\“’@te( fr yhich at least
ot antifedingragshidmas(dr¢fecablynbeenuadeled Mprequeterabty] this sbcondary cool-

M MELcifdMidids bé‘f%eﬁ%é%’fd?‘tcﬁ%é mv@ntrﬂr?(ér‘rﬂ o Ma"f‘ﬁple a cooling

f%erbé Rlhis e G0t Ha ot oy oA MG o eamele,
oduntergerle@ inoaineasit one Kbuntencarrémiiiied) exahapgéerdws faitexhmalst river wa-
89, BMiolidth WhteMBiRr seBn@dter abl y mi xture (M 1a) com

prises at least 95 w.-%of water, nore preferably at

| east 98 wt.-% of water, in particu lar at |east 99
fecardipgfto @a@rgferrep(ﬁm@@gﬁ@mte thgohgirg@en pgroxide 4s yped oy the process
9&0ndiig to e iR&nBomin-th&ForBPef Ariquetus 88uorith Sthy&Dgén peroxide
Ww.-%or 99.99 w.-% nost preferable in a range of

99.8 to 99.95 wt.-% Mxture (Mla) preferably

conprises less than 1 w.-% of other organic or

i norgani ¢ conpounds, nore preferably less than 0.5

W.-% in particular less than 0.25 wt.-%
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M xture (MI1lb) conprises |less than 95 wt.-% of water.
Preferably m xture (MIb) comprises 80 to 95 w. - % of

WOwR00740660 particular 82 to 9 .- % of wat er, PODER2006/069647

preferably 85 to 90 wt.-% of water. Mxture (MIDb)
é&{ternecgf g%ﬂ%l%so(ﬁrotne§sto%a\nt 2/5 p[ypef{araégg{nf ﬁ‘érlﬂe{o 70 wt.-%., more

mefer@{f'y iMRMh AR {¢ @QIIV\ﬁr%zASSQ“B'OTEha\X/t”Q %fr%ﬁe t%ﬂ%ﬁfséh%ﬁg} wt.-% of
bydrogekDpanbxid&bs pEneuedrigpesfetréd present invention al so
provi des a process as descri bed above, wherein mxture

M), or m .conbi ned with
Serdipd ' RRGiher Enbofindor L iesainY B R b adesgedyrogen
pepide sbhfomicah dastmoyast As%rode aatemus drydrager tp@raxide solution, a

§cl)\f'htﬁd?13/ceaf1;’£@ﬁéeﬂ Weich %Sc%t’alh@@ b9@xﬂ*éctro%’o@fa M&fu@é Wit eSB&HRlIly pure

RS (08 el . esbo TonLd wrPaisl RSt apthggcbjpone process
seape- gsélllmaeps neygolpasip efdadustis &hletnistiye Segsiitioat valwmp g (1989)
p&YERI 47 - 4B DIRI this pfowissf the eydidgen perxrIgt foinatERtde@Bratty $6parated

%ﬁ.ﬁ&%n ot @%ﬁﬁ&kﬂg s%ﬁﬁ'gﬁ : ﬂﬁ? e%)a)c;ﬁgn c %l edé)?foﬁ]né(& Withi essen-

bpture Wageragng H@Sqru%ag\weo_u% draggn der iiobtaiped. According to
()rhé timpodiorept ofsthaprésessintérationdthisntruddsobitiovatar bdygmprges without

théreifl%ﬁgtlcﬁi é'p?odu%ﬂ bh&udhr LERRE S%Qﬂbﬁ'%)@@échﬁed for example,

rises

%%9%%%}?@;&95% BEME R A A P16 feapsraigfy pure wa-

ten'e réfarenheis made id parag@ph sile pageVB of &Pel (22 B39 Admpri¢hsiggncorpo-
Rit&f By ’fdr¥néeess than 5 wt. -% of organic conpounds such
as nono propyl ene egcoI di propyl ene gl ycol,
nmet hoxypr opanol s, h dr oxyacet one. Therefore,
he @tﬁparm@etfwdmeﬂ |ﬁ>ér0 I¢thisrirefgrablynesegy diserpssible to employ, for
bxamgpé,| 0B anttraguindnet prbees(sl\ﬂyomeemomhucb)rvmuae;dtha élire world pro-

HM%FH 'oF B}?%éer) p%f'{ﬂ(l% &o&ﬁc%a Ar'1 Iol/grglemrt@g Qﬂétﬁraqumope Rrocess is

@'IV%d'P LHI*W@F@Pol?récyC'PH%d'ﬁr@s@ﬁPStf'ﬂv@H?m§Hyal@B %‘Wl deyme 13,
pagesoliFds 486. descri bed above, wherein m xture (M 1b)
and m xture (MI11) are conmbi ned prior to step (II11).

15 D o plyaBlelo R PyOiogp P g e acid imo

pleretwdldstamrloracsitmgesocm oxidetianwith ginoganacingvutiesselr esirogen at
e ddftodey ﬂp&b@srscafshaaalo%d.mlﬁmb Iab.atth@rmeeaé Wa'fkﬁero*cﬁ*nonosulfurlc

BRI e, 4 BB OB B S ek

distillation stages. Theref ore the present invention

of scurps,ahé preparatiph oCRRBogs Eeoddd hed tabonmentshsarbPobsible.
step (1) three evaporati on st ages (El ) to (E3) or

three distillation stages to are carrie

Before WCEP%?%W@X'%@ ‘Hf’rﬁde@ t'&/@rﬁé?%& ‘Pfdﬂe éﬂvﬁﬁt&‘ Hrig poss'b'e to free,

o exaraplep atcoaimeateialiyeasilalge dyearogen mpgrgxidesscutioaaf undesirable ions.
BoREH A netHRis LI Eifite? YRR OIHBEE %Bs&Fb@Qeﬁ)r %&gmﬁl%r il 68 5,932,187,

t Ccr aSI res sur e
Bl AT AR5 20535 9, PUbie bt o feftaplsaEst pne sai
presentoinbhe fatdregetnenwexldemo@tloﬁ fl@7 the hygmgen(peroxide 4oltion by
RRENSbf BnlexBRMHRL ] Hraﬂ dVpaftilud @hitA4entalrizesteéft @ne tnBﬁ‘amdlc ion ex-

n ven proce G |
B8N bog BAIM, sV B QohalPed Pl iy Rl UG rdston tha
the Raighs H P} therien exehanagr bae isatesadeareas paig! dpérdatFi n@ partlcular
lek€ Sl &equll tbhies r g Esr thelpuypckeb of thebprbsdrinv@htién, it is in princi-
tenperature of 111 to 155C, (E2) 1.3 to 5.0 bar at a
tenperature of 107 to 152C, (E3) 0.7 to 4.0 bar at a
tenperature of 90 to 144C. The present invention also
provi des a process as descri bed above, wherein the
three
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distillation stages according to step (lI) are carried
out at decreasing operating pressures in the ranges(Dl

W0 27574066 5. 5 bar at a tenperajdire of 111 to 1BGIEPYIDZ)69647

1.3 to 5.0 bar at a tenperature of 107 to 152C, (D3)
ﬁgc%c}rsglbﬂa % B?F{ ﬁﬁ‘tnoﬁaé 8@185 %%H%%gg bggs tc?mg)ﬁsﬂi cation exchangers

@@ﬁfﬁ?@rﬁ%e&haﬂ@?ﬁt” @@@o&%ﬁweefﬁ@c:ﬁlop@ng@monpqxg 198kt ip, be used
a3 wiixedebedbwitbnngre ise exatanheasdd. e pmfarsd enkeodimgctadf thenpresent

ﬁoerﬁmﬁu%lyoctnel g?é c{f%‘ﬁag‘lglc%n e%%hgr%%rse?éaurg?alde Fg{;tﬁér ;gr%ference is

@lvgr\lmioothféj o? %ICII%‘P/ ?n%|p§[:t|c\é\1tady pEpfq_r@[)kX'ttr? t%f amtcy anion ex-
paxiger ad lylon.e marticul&iymrefedablyTthet effeowegklyt basiqpamseaxchanger.
i nvention also provides a process as descri bed above,

t.he 'xtur conprises 0.01 ta 25 wt. -%

SPEES P 51 Pl siveral shddesS RRPURGTS Slas @il Febntr ol smen per
exapis rreferghly tixipa cenasnfrom 78ro ddanmorst pretesaly o, thewgnge from 88

%Ya%dardil R RRYdre peefetapiah theradde #OMLBT 0@ gbout 0. 4

-% Suitable m xtures can for exanple be obtai ned

as by- products of  industrial processes, for exanp
Ahe E5)0VGERTEB PeFIXiqs SEVRESIONES & @‘PE’\?Iyyat 'ﬁ‘"f‘%itgl?rfbc’/"( mor? @referab'y
ofdtast9od %smardyrefaratlyat least 99. pYcareissariicutarlytpeeferably at least 99.8
gpoxi dation of propene. In the framework of the
present invention it is also possible, that any
m xture obtained as a by-product in a process for the
Eporiddarei (Yhaafbtainehisratades(a) prefdrably hee atsotvebk praferablyiangethanol

ESHtERBIGRE 50 ted®Mt.Ld) mBfe bﬂé%r@lﬁl?%?ﬁ§m36@@)r813 WE-2% and R8pecially

BieEg 50N of BT e Egge%%re E oBE EERbL R S micture.
fuﬁtéema&wéa"q wptarsorewlg?m@@d%@r Brapgodr oduct in a
process for the epoxidation of propene. Preferably,
[ i N
2&% Fﬁ%gﬁ%@ﬁ% %auﬂ%%%ﬂfgg&e La?eh%gftB g@%gﬁé&{a%@ét%g t8 obtain mixture
kording to a further enbodi nent of the present
invention, mxture (M may be ob tained as a

R QY Gl cdr Pm? t@rtf%&%%erﬁt%vénhgn RPQELARI AR e an organlc solvent

r ene
g %S?% h%glq(gggopgngtotggrg% Sﬁc’e( g)(ld?e&@itlljrﬁgeﬁ)b?bf@n é)ﬁ:eswtably
tneathd do me@a@eerobﬂnueorganw tselvpnie JeeRensf oaprdpg@se axire. Suitable

ﬁ@kﬁb@etforaé@@aﬁa&mb RASSIVEIEpropYIanhy 5F prb?_ﬂ@h’é f@lee @re{rkﬁGWH ® the per-
ererore he

ri sing propyl ene oxide

éﬁngé Hﬁ1éﬂi|on al so provides a process as descri bed
above, wherein the mxture (M is obtained as a
hys flor ethﬂsle Ipﬁsﬂbl@ﬁ@@@ﬁﬁaté ff unfeacerOrbeiaéneffordfthe mixture (M-a) by
EEEE%BEHF ? §ysi ng the stage(a) reacting propylene

HF o6 X|de in the presence of at |east one
so | vent and at | east one catalyst to obtain a
Hix bisb @okdible) to cseppraites Dff goragrytgme| oxixdeeframi tle mixtaret bye distillation in a

§tagé eyt pr@feréﬂbeaf%ﬁﬁ@ﬁépdrﬁ%rﬂf it unrb8&ed Bfopylene.
hydroperOX|de refers to a conpound of the formul a

ardin .
PR e, sl keSS A S %@Eorrsn TS i aRhde) ape 45). the,mixture
pempriseg watertand the sglven rPrefesabieg@nek t he present
i nvention may be found in DE-A-198 35 907 the

TRS Pagtutey @bt‘é%ﬂeéﬁn ﬂfrth@h'c@rﬁlainscérf#ﬁﬂ'bﬂubrr&h@% td3uliRg from one or
@)%FH giégeg \PJrSI§SE6X|%ﬁ|%ﬁ 9@% bMa\yl %Bﬂﬁ%%}pmts ower than the

BPY PR N it5 S IogHREs Sugh 3 L oo
tert-butyl hydrop eroxide, ethyl benzene hydroperoxide,
tert-anyl hydroperoxi de, cumene hydroperoxi de,

cycl ohexyl hydroperoxi de, nethyl cycl ohexyl

hydr oper oxi de, tetrahydronapht hal ene hydroper oxi de,

i sobut yl benzene hydroperoxi de, ethyl napht hal ene

hydr oper oxi de, peraci ds
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such as peracetic acid and hydrogen peroxi de. M xtures
of two or nore hydrop eroxides can al so be used

waemontiong to the present inv i on. Prefer enceCT/EP2006/069647

gi ven to using hydrogen peroxide as hydroperoxide in

5&@ é}a%dan% ortf&ﬁra?c[e%gggtmegg% tdr&ﬂrcts gé’&'ﬁrﬂe’ﬁﬁed in an amount

Jerer e I'S
E;%B?r Wéo“’l"’u?r Eﬁﬁab XHB{o é?@f e/oa%r%esrrer%@ g%a@v up to 0.15 wt.-
desran He wial d@lqrtBIOutheomlx@trﬂ@nriseferrnwdpd@e AU dhe trspective
whigatsod tiessetiowboiting compiindsange of from 1 to 90, nore
preferably of from10 to 70 and espe cially preferabl y

?& H)& “Pe c%nk)?rs%g V\\/gter q{?d §’ Qc?h%jnt.bérertelrjgbhiJ %%ﬂlan\é’fs c?nbe ?ur her sepa-

G B0 Hher VRIS BroLe oot 6 e e (i
pYraprisichatdepshddet.i% ofigwethane! amed upyelr 8 per-tx plowater, and a second
mineuref(birdi) comprigingsidnastiodwentd adfiwadrsoe pbtainedes a
process as descri bed above, wherein in stage (a) the

I | d .Q.nSt
preglr eﬁBﬁ r?éqags éd)scan fg?r‘sgn@oe@% ﬁw dﬁg&g@ﬁ@[&%é%huéﬁéhg&rumns.
obtaln a mxture (Ma) risin propylene oxi de.
PNae orixiieg(M-gil)seoatpsises pt @rag{)ﬂ% Whr % yaterp msyg Ipegferaply at least 95
wedt bk datsr bhd aspyothllg pesferablyeat ileast B2 wbr% of mater OfPreéerably (M-dii) is

SQdeWBAly. frC 60MEINAEOL Pel il BaPEREIRaNbINRREN @R les8lthan 5 ppm, more

grlé érg‘ak%b?égsvtﬁgﬁ 3 M\W cL ntamf t@%fe?ngl\ﬁru éa%dcérﬁ] ﬁsle certain by-

HBCHER PO GMe O (TS afa@gér# T ] oS0 pocess. Exam
ples Jororeish @ymrmsssarssglxr@émmmdarwoe as RFeayEng glygols. These by-
podgets (cah belmwnsaidedent(M-di) irebmanmolunt dthe toedot.i%bnpreferably up to 3
@acoeprding to stage (a) can be carried out in one or

nore stages. It is also possible to separate off one

or nore conponents of the reaction m xture between .
ARET RS (P H1F RPaRRSsOf e Present Bueiossit it eosshlaipt diembste intro-
fured intplager(ts comptises bepwduces piodticed irbet le@ehondistage of the
bvetalv ésbixadatio® priceShshagasycohstharsdike ghethoxybrdpanols.

p035| ble to carry out one of the reactions stages in

sem-cC ti nUOU or 1 n conti.nuou
8% 4060 il a3 By PR B Py anbe  sso SR gf cotibination.
§t@qeblwnrrbatureh(Mm)de fost subjented tacetapge ibpdize nesddingrmixiure is sub-
fé@féﬂ'tﬁ@é{ﬁa (B?@ﬂd tﬂ-@ﬁuﬁﬁl‘éxr*egalbh@ﬂoﬁ\eﬁﬁéé o) ib @u§1bé‘tﬁ89to stage (d).

ol Richirinle B2 5t 8 iid e bERES Madliafls . (). (0
ape B Pbexammie heatdhe o5 agd pr srpasale af aﬂéﬁlﬁmebé@ma%ﬂés

wherein in stage (a) the catalyst is at |east one
f’retf&?blgmd %fe%{ﬂ %ﬁlcﬁ%élt?éﬁb treg’fe%f cemlr}’g toI Qa@é gag (g a&) %tnd (d) is

BeROASBixtuap M} 1o thedtroesss acgorﬁ@eﬁemﬂ prewrérré/ﬁaw t he

present invention also provides a process as descri bed

RRAY SolloWiHeS RirfRet &eﬁatrr%geen(t@dlrﬁérﬁs 6@&1@|p¥§en{ Rvéritioh®AS Hescribed.
one titanium zeolite catalyst and the solvent is

met hanol . Zeolites are, as is known, crystalline

ateaniling 40 biprefessd M\hordgnerﬂdfeeemesamahwehtiqndsea@etes to a process

fdrrs@ﬁéﬁdt”rﬁbs aﬁ@dstC&fét ér'ij/IQﬂe gry%rcrmﬁ SmdUré r@M?E:Smprlsm% water and
nm The network

ggro nXZy ai SS C pr09

RIS S |§ Pn:%o u% %’P 'S and Al O tetrahedra
whi ch are joined via shared oxygen bridges. An

overvi ew of the known structures may be found, for
exanple, in W M Mier, DD H. Odson and Ch.

Baer |l ocher, "Atlas of Zeolite Structure Types",

El sevier, 5th edition, Ansterdam 2001 . Zeolites in
which no alum numis present and in which part of the
Si(lV) inthe silicate lattice is replaced by titanium
as Ti(lV) are also known. These titanium zeolites, in
particul ar those having a crystal structure of the M-I
type, and possi bl e ways of preparing
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them are described, for exanple, in EP 0 3 11 983 A2
or EP O 405 978 A 1. Apart fromsilicon and titanium

waeomh/ommberi al s can further c ri se addi ti onaPCT/EP2006/069647

el enents such as alum num zirconium tin, iron,

;ﬁgﬁm . o a%?ﬁﬂ, 9?‘?&“4{% rﬁg{ |§€%it\%d§rb %p% Qt[l) n% nd%ra?ikétrhatlon stages

have pr efllesmapingdsratiog drRssaes ke ?Yﬁpoﬁt%@eaé‘éi/%fd'%“ﬂ%t'on col-
I nvent i cumngabthindrg raixture@{MY) bed trittaei (MT);of the zeolite
can have been re placed by vanadi um zirconium
chrom. um or nj obj um I xture of two qr nore o
ther ot - SopeAlig tas nduiegM} ORIRINEE M (H il leas! 0RR deingidistilation
Zi r coni ustep.cdtt@ningra mixture did: |y nerhprigingeatslaasto0 wi.+% obwater and a
and tit apiife and) bmpasiagidsBMEORt 25 bERMeEM and/ or
chrom um and/ or niobiumis generally in the range from
0.01 : 1to 0.1 : 1 .Titaniumzeolites, in particular
t hos@lhasapatptiagcthyg st dgast ppe grenytenst glyers from they péxturar{iyi-1l) in at
possi bl elewetyshedfirtiur epdinatiog stdpem are descri bed, for
exarrpl e, in WD 98/55228, EP 0 3 11 983 A2, EP 0 405

8 A1, EP 0 200 260 A2. It is known that titanium
Qé‘éﬂrﬁj'f‘@éo RafvrtRer Preéered) erabodipenly &e RieseRt iNYRIHiPN falsyrelates to a
wiogess foasefddratingadt logst aye didplleac glyool frah benirtuen(Mpdamtprising wa-

¥ 8nd shid tgrdf/fené! e, 'sglﬁlrh’g(ﬁ% cmeh nfrared (IR

region at about 960 cm thus fer from al kal i

netal titanates or crystalline and am)r phous Tiqg 2

phasés. Seordting treembxitue imalyjesst twadeappirattontamaianeistillation stages
ger mani Ué‘t’fdech%sh@rddéfﬂtm \padad Harpr th&B\Vaﬁ)oFétHr@and/or distillation col-
ni obi um , zirconi umcgj{ a\é? % I (&ﬁf havi ng a

pent asi IUT%PW‘@ "SPU ”}!fgt*ﬁ ar the types

whi ch can be assigned X-ray-crystallographically to

t he @gihr usdparingARY\MiAGIe, (Me\Ed)btarAEd;i- in AEN atA&alst oAk GurthAirldistillation

Ao e Ao il €25 offfr o
BEC, BI KMixtes(MABIQOMBREing (eaR thanaly) wichiopf weter,
CHACHICLOCC]\ICZPDACDDRDFODFTDCHDC]\I

fhEei nErletureEw 41) |§?urthe(§8%ar§t%¥'mtg-ﬁ%(tu@“® IaE%H’np 5@ aﬁBﬁSt 90 wt.-

P o SR rRAMIbL ARG PISENR 1Bt Ean e o] WEIERDY g o re-
verse odBSiIsVAZ, MEI, MEL, MEP, MER, MVFI, MFS, MO,
MOR, MO, MIF, MTN MIT, MW MAN NAB, NAT, NEES,

R 2 SN orforeleiten oRERHInigH, Epsoaipyertigiasg fhtes o2
BRvesIBESe AN gSH feastPEe poPFienspcoldme asrkiugEY) @eiprising wa-

feoend S&U préplteneSlycol, $dill,prdddss coirprisiigN, TSC, UEl, UFI,

udz, USI, UTL, VET, VFI, VN, VSV, VWEl, VEN, YUG and

ZON, and al so mxed structures of two or nore of the

abov@)rren?‘facﬁ?ﬁ?&'”gtﬂr%@twr@é” atdeast hue ﬁﬁxrpratlon and/or dlstlllatlon stages

ti t ani unatoectemismgrgperaiolipresutevafige evapoldi@sgndBBdistiflation col-

TTML -, LRRS dbtainfrg Tmikiues H\@) And midktlirdq MJ{ e are al so

concei vable for use in the process of the invention.

Further titaniumcontaining zeolites which may be

ment (lbneskparalingios enixtane (M) otitainZsin 4Bincat IgSiione Jurther distillation

str ]chCt ur gep Fsbtaihing aOMTxﬂl?é‘?ﬁl |PEOF¢15@SII’F§' @ﬁl@é‘ét 70NVEPS bPRater and a
pre eren i Men v ing an
str u'g&turé (] ﬁ REEP%E %? Htae” ng\n I\/ﬁ?fs‘\'fﬁ:11 'm xed

structure or an MAW struc ture. Further preference is
given specifically to the Ti-containing zeolite

catal ysts which are generally referred to as "TS-1
"TS-2", TS-3", and also Ti zeolites having a f rane
wor k structure isonorphous with beta-zeolite. Very
particul ar preference is given to using zeolite

catal ysts of the TS-1 structure and the Ti- MW
structure. The catalysts, especially preferably the
titanium zeolite catalysts and still nore prefera bly
the catal ysts having TS1 or MWV structure, can be
enpl oyed as powder, as gran
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ul es, as mcrospheres, as shaped bodi es having, for
exanpl e, the shape of pellets, cylinders, wheels,

wae@rms740epheres and so forth, as extrudat eSPGUEP2086069647

extrudates hav ing, for exanple, a l ength of from

abou{m)l éeg)a?'a%’ngrme %t Wéa%ﬁ %bggjré{piﬁeg @%Bl Jfroiﬁpcre %mure (M-Il} in at

stil
di anet er'east q‘ﬁé%ﬁt@éé’!ﬁ'”@oﬂ steP:5, nore preferably of
fromO0.2 to 4 and especially preferably of fromO0,5 to

%h%rgn&t@é ?’fﬂrl) |%9u&%rfc>é§£'§%dt ih8 n}ﬂ%l‘e @ﬂ%ﬁ'c&ﬁﬁ F?éln Q?Iea?]t 90 wt.-

udat es
" waiar s watie MDY o RS Biandth whok il yaET B Gheans of re-

eareh oghosibese fornm ng nmethods, it is possible to use
at |east one additional binder and/or at |east one

asti.ng.a d/ or. at st one .por e formn
gpﬁ:o&jmg (t)o % gﬂLf ﬁpﬁreorgge{rgpy odp]'nerﬁ eéB o%§eat |{1Yedﬂon %%o rélates to a
POgess f@hseﬁar@tm@ FPrieastane pippglene glycolifrom & myskist decamprising wa-
friah@bhiy ppsteneallydol) @aidigirédass icombrsie@se the catal yst
is used as supported catalyst, a carrier can be
preferably used which are inert, i.e. which do no
react) wi BRPRIAING JRaMpe i eldeass e Phap%ﬁ@n@néfqrﬁlstlllatlon stages
oxi de. Mausdecprasingraplelating rdssureS| of die dvapdiitdcadnallor slistillstion col-
enpl oyed : ' m ng
n1crosphgrﬁiea?gﬁmgﬁgﬂggg@%?%?Eg%ﬁ%rgg;forned
according to EP 0 200 260 A2, and then form ng said
m cr @8 phearasating todmaktaresihéipeltaibedired) inpatdéast abk Jurther distillation
ext r udat ggp asht4lRing 4 M&%r@@lﬂ“?corﬁb@sﬁ @trISasttﬁ@ewt -% of water and a

cucponsi Bile Wi cRmbfbngleds WAl el of By o "

fi xed-bed node. It is possible to carry out one of the

whéaein PBIiKLAYEAS) ik DbRIMddsE & By-FRIduer ig @Obrag@s‘si flﬁr theapoxidation of
- r ction stage, independently

Fﬁ@Y@ﬂefsﬁﬁmﬁﬁyﬁgéﬁ ermal or adiabatic reactor. The

term"reactor” as used in this respect conprises a

si ngla@ reactirar propyle@switiaddyodfopatoxideds thet wosaeeichbt past one sol-

connect eghg %ﬁgta@)fecast éﬁe Eﬁ@ggt tb%télﬁ%%&fu?e WAL RoRipRsing propyl-

oper ated 1n paral , mul titude of reactors

wher ei n &€ PSRt tmo reactors are serially coupled and

wherein at |east two reactors are operated in

Ré‘écﬁblhﬁho a Eﬁlpﬁ&rtﬁér 6rB\%rr’é§@ﬁ¥U&6ﬁnéﬂﬁStﬁé b%@nﬁh@’rﬁon also relates to a

ERBSG Db nteerally 545D e BERIERC Aahironashibee (r fpprising we-
Eﬂﬁéﬂ@lﬁﬁlél@rwﬂfé‘e al¥fot 436 nreresp €ABPHPIBY ar e oper ated in
downfl ow node, it is preferred to use fixed-bed

r eaﬁ_{f \Y%B @lnggrgecmx‘ﬁjrgrr?gtl I%ﬁagtlﬂpéjle%pob{ﬂﬁl tdnd&&%wgﬁétlon stages

tors
with at #esteasing QpSH 'i”Hé’“?So?H[@étOf th%e‘(arﬂoéateréﬁ‘d/qrﬁ’é“'t'”at'on col-
epoxi dat urans pitaimirigamixtuse (') ene chixdure (M’);a t enper at ure
of from30 to 80 C, and the tenperature profile in the

reacfors is I Nt ai ned a level sq that

t errp@'?at %ﬁpé‘r%?‘ggﬁ% Mgt %) ARianaEh ﬁ) ' "E%%lof‘ﬁé“”her distillation
j acket s $tep.aabtainiagta mbxtue (Mg) Coraprisinthat leasti 1@uw.-% of water and a
t enper at gdurk IMLINRofptisihy fdss et 3ewebpstws@r,C. | n case

of downfl ow operation of the reactors, it is p033|ble

to chose the reaction conditions such as tenperature,
pheeiinester dbireseeapgraiiopatagasvE 1 hitolrst greosarged pyf @{gdecreasmg
opdratingpressutedintth@tarigge reaction is carried out in a

singl e phase, nore preferably in a single liquid

phase, or in a nultiphase system conprising, for

exanple, 2 or 3 phases. As to the downfl ow operation

node, it is especially preferred toconduct the

epoxi dation reaction in a nmultiphase reaction m xture
conprising a |iquid agueous hydrogen peroxide rich

phase contai ni ng nmethanol and a liquid organic olefin

rich phase, preferably a propene rich phase. In case

the reactors are operated |n uprOMInDde it |s

Y Y L S a s - o, .
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in parallel, nore preferably operated in parallel.
Cenerally, it is necessary to equip at | east one of

wo bm7nemed ors used with a cooljpng nmeans such aBCHEP2006/069647

cooling jacket. Espedaily preterably, at |east two

reactors are enployed which are connected in parall el

and can be operated alternately. In case the reactors

are Gyérhbde i@b%@f%@m%a@re@%@Htwﬂ%r&mre reactors

conng) etl3ito) Sesaalal e teraperratoes of 10T tartbg°Qr ef er abl y tube

r eacggz:,:r)s?_myhtd bér‘éPS_térﬁﬁtﬁéﬁFéofcﬁo Bulshbc pl ate reactors,

more preferably nmulti-tube reactors and es pecially
preferably shell-and-tube reactors conprising a

Aotarding dtea ofill fudberspreieciad @snbiodmmerddbe prebetionZntio0@|so relates to a
foRESS BPLapdratiy akfedsP odd p%QlenEg%@olﬁFcﬁ‘ﬁ arakiuve fIMPBrIRRing wa-
0 from 1000 .t o 8000 and

9000,, nor referably fr .
PO SuP AT ISP Lary APT S061E8S 7000, | ubes. To
regenerate the catal yst used for the epoxidation
r eac{lj onevdpbrdtifig FESSixre irf leddt theasdpopatnaindidi@istillation stages
reactors_cC [ r t fill ot
opar a1 oRl RRPEERG P asres & (R ebdbbflla@Unal qstiaiion col
cat al yst UBPresAningMmixiire (Ve aed Brxtyrs (Me)r egener at ed,
with at | east one reactor always being avail able for

r eacgti) OPséHarétMS 188 Akt RRAMTPLREINSY iP[1) Bt AT IEad Bde further distilation

materials in every stage during the course of the

Cont i nuotiePRtREeY & RetEe o hEompiREeLeaT Eort-dost 1T and 2
t he r eacmixture fidedl)zomprisiboless teant 3bwede pbeatenr s

equi pped with cooling jackets, there are no specific
restrictions.. Especiall referred are qils, alcohol :

| quitth” ssrplang g et feast oB Prapviensedly gl Mor el i gHRAD in at
wat er anlgaghonedurthgadistillatignistdp; can i n each case, for

exanpl e, preferably be taken froma river and/or |ake

OGRS 058 Lok cF S PR bR KR oS decrasing
PRRIBYIY RIRSHIeS 11dBRIT9ES after any necessary suitabl e
renmoval of sus pended material by filtration and/or

IO g e e
wat e {'@ﬁo [Péj bsr &t @?%{Bﬁ’%fa%‘%oﬁ/@émg?éﬁnd a cl osed
ci rc(id) 0.2 tpdthar @t atdnyparsiefaidl Fhoo 1d44T.i ng pur poses.
This secondary cooling water is generally essentially

ei oni zed_ qr. ineral i sed ter . tp which .at l.east aone
AR Phg RS A St QB e D BeA Rl e APEsER Aoy 2lso ftes to
proeess fab pgParatiigsatdeash AR PLPPYIGOE oivegl i armixiure (Msgaseprising wa-
ke tne eaid tohspyier@cdlyol, 8hidtgnecdss ¢embprising and, for exanpl e,
a cooling tower. Preference is |likew se given to the
secondary cooling water being, for exanple, o
countler coEPeEpting thg Miigein aileat SR £¥RRATR OBRN RS gystillation stages
exchangeat degredsing apeeatiph eressuresrofwee eeapordiomcdadéi distillation col-
wat er anghRg osERindh&iure A% ahd HidukQR); Pr ef erred
enbodi nent, the hydrogen péroxide is used in the
process according to the invention in the formof an
aquedlis saplamtingrihevntitiure (M/delsgiead fretlbini atdeastoaatfurtfer distillation
gener al | stepfotftainiRy b hxt O (ML) cmpii] 8 1@Bdty7ookit. P4 8nvaRr and a

sol ut i on Ry AL BoRPANFLE i LM A kB 05 or

hydrogen peroxide is particularly preferred. According
to anot her enbodi nent of the present invention, a
crude aqueous hydrogen peroxi de solution can be

enpl oyed. As crude aqueous hydrogen peroxi de sol ution,
a solution can be used which is obtained by extraction
of a mxture with essentially pure water wherein the
m xture results froma process known as ant hrachi none
process (see, e.g., Ul mnn's Encycol pedi a of

I ndustrial Chemistry, 5th edition, volune 3 (1989)
pages 447-457). In this process, the hydrogen peroxide
formed is generally separated by extraction fromthe

. Y



10

15

20

25

30

35

40

further purification. The production of such a crude
solution is described, for exarrpl e, I n European patent

W(aplmmomta on EP 1 122 249 A 1. to the ter mPCI/EP2006/069647

"essentially pure wa ter” %erence is made to

par a@@gp&ﬁpﬁmgqﬂg a? I@Jst %ﬁe ]p{_%[?y?eréd'@yéobl JfroYWH‘fégrrnﬁ)%uerre] (M-} in at

i nco rence. the
per oxi deleai®s fﬁi%h%ldtsﬁ'@ﬁ‘tﬁﬁlsyemsed it is possible to
enpl oy, for exanple, the anthraquinone process by

@r‘éﬁ] At lﬁh %l slaéfarléfé nﬁetnluf( |a? cBﬁlﬁrlgH@éLIQQst 90 wt.-
éh?Tﬂ%aiéro g’?fgﬁ@%ﬁﬂ%&dim?@ dﬁlr\lgelﬁs§ Fpan 9 \Xﬁi ogwater by means of re-

wreg obpgidiandof | ndustrial Chemistry", 5th edition,
vol une 13, pages 447 to 456. It is Iikemﬁse

obt ai n dr X b con erti.n .
SAPRRH Rl fre b AobraeD el BF] 60T arAa ikt Weoreasing
oRérand massMreshinghertAngapeous evol ution of hydrogen at
the cat hode. Hydrolysis of the peroxodisulfuric acid

t he”&é@aﬁjé 53 S i ?é?&FRﬂE‘e‘%%MV%b‘FW téql‘;sﬁ ¢ 0 hydrogen

pero us obt ai ned
back(E2x 1 éd@l?erar@hét%P%aﬁ“éﬂ?foWHP1ﬁ§<ﬂogen per oxi de
f r on{BEde0.2lten®riizs at s taxhisatpossi il te.14B&.or e hydr ogen
peroxi de is used in the process of the invention, it

ssi bl e ree, for exanpl e, conmmer.ci a

hiefap s AgkPeher Bieres cabodBrt Br SEretaudiiphgise reltes to
pr@nsss fCoaemsratinigl & lenst hoel propyiene ighycelrfraah aanixturm@\éd) comprising wa-
2 9R48 B8 brogyRineBhRIPs8id grécddS comPBAgng 87, DE 42 22 109
A1l or SFMH Q%FJS |tdIS Ilkevvlgse %OSSIb|etO renove
at |east one salt present in the hydrogen peroxide

sol utll onevaperating éhenpixtusg datdeassivel evapsirationandisy diatibigtion stages
of ion excl@rGRingoparfatinb PrESSULES offthe Byapardtaisehdadr distillation col-

I jdj G i ; .havi fl
cr ass- SeT e Rapromb e ) ARERIRe B e "ar & such

that the height H of the ion exchanger bed is |ess
t han(lpr sxpaadtintdh& nbxték/ (R1') obtainpaiirt (Ixinl atriedst ®ae tilrérer distillation

Ieﬂ\lj:!“ |t gshtép SoHtdihidg-a mtkkurd IB-1PESA Qtfleéglﬁfggxltzs/f&t water and a
honaci di BIXUR (@jBHQWBE?'”%L%é%EEH%QWE gl ¥aron
It

exchangers and/ or ani on exchangers. is also
Wﬁér%irhh&tJr@'(Mq b ifGHhen BEpAHRic nntsmiatarww ﬁa)fc@mbﬁsm@ 86ledst 90 wt.-

n.exc
o St Pt BT i RET R 8Btk Pofetepfy greans of re-
Wﬂ§99§@@$§f nonaci di c i on exchangers is used. Further
preference is given to the use of basic ion exchange,

&rte'inct'ﬁle%%%reo @flg |r¥edte@ b)?é Qﬁﬁ' pr@?%s%r%oreﬁe epoxidation of

an er an cul ar tera!
Wé’BKPS}e B%P%S'réﬁﬂr‘Sﬁ ‘%B(changer The selectivity of the
overal | process according to stage (a) in respect of

hydr enre@@(ng%?b&?ehéw% gfh%r%?lebbxld'é ifh n‘?e [5r@£@ﬁeforf 8fMe4& one sol-

and  par {YUREH ) G356 HE SHPYS! 1 Qi AR (M) SomPasioe Propy-

% The tencadxidgi@ndgen peroxi de conversion is
preferably at least 99.5 % nore preferably at | east

rt%fncfhlst @) Bié of g\ya}% %oﬁtst?geegzii g% @3&?%'%&”%1 X*Jt ?t decreasing

mraynwpas%@%mutheéar@gé (a) preferably has a sol vent,
preferably a nmethanol content of from50 to 90 wt. /
nore preferably of from60 to 85 wt.-% and especially
preferably of from70 to 80 w.-% based on the total
wei ght of the reaction mxture. It further can contain
wat er, propyl ene oxide, or propene. The m xture (Ma)
obtai ned fromstage (a) has to be suitably treated to
obtain mxture (M. Mxture (M according to the
present invention is essentially free of an organic
sol vent such as net hanol, and propene or propyl ene
oxi de. Mxture (Ma) can be suitably
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treated to separate of any organic solvent, propylene
or propyl ene oxide. Suitable nethods for separating of

W@ ed0vemose pr opyl ene or propyl oxi de are KnoREm/EP20061669647

pe r son skilled in the art. is for exanple

I I f h
pﬁif@fiﬁ?"i P31 e Bt Ao REgRy | ene 1rom the
310 50 B 83 8RBT oA 0B 49 16AL.

al so(55ds ,oxi de fromthe
m xt (B33 QY told bdrlagd teomperatuee st e 1@4djC. preferably
after the separation of the unreacted propylene.

referably, after these two separatjons accor to .
sy B daTtyidd. aicieteg PrCRESaR St Breibi SHON AP Ap e fgsuiing from
thecfobmiing embopinesings 4136 Yl Srie¢itcing lthe Terebinatidnsrad tdseaémeatiiments
§8Bxgiefiy BRencont ai n certain by-products resulting from
one or hore stages of the overall epoxidation process,
havi ng boiling points |ower than the propyl ene oxi de.
Ex anf| Reecerss forssaplaraiig @t deRst PBe Rrapyieing o midgre (M) com-
for grcnitplvetenssd sdiderypgdRnartlicor siapradede byrdprisiddiese
by products can be contained in an anount of up to 0.3

- % preferabI){ p.to 0.20 m.-%and especially

pr ef & abP¥PPORing e rI‘BdL\'KPJ” %'e@ﬁéé\@é@ etﬁ‘POtrﬁ@”t%‘ldé%r (‘{%I'@W(‘ stages
of the natdesreasmigbpeedtiag mreegutes d‘fhlleae swapoedtotshend/or distillation col-
respect i y@naehiint rﬁ&tutré‘@\ﬁz ha) /(Mg conpounds. The
m xture conprising water 8 vent preferably
met hanol , can be further sepa rat ed in a further
di st a$épaeat®epm atixtore (M peldsived in @) st atdeast dpe ifurther distillation
which a étbﬁitdlﬁéﬂmﬁwadﬂn)xttﬁgmfl §d)rﬂﬂrls€l’ﬁg bﬁ@§§t 70wy, OP/W%r and a
met hanol a second

a
mxtar e TRae (P-DSamPrShalr T fl a0 BiFatss of et er
are obtained. Distillation in stage (d) can be
per f Dhgrpdebss sfrgnbddiwlenttihivBere mixaure ('St flrthat s@sarated into mix-

coI u ( [ Q

@P%(Mv@ CJH]&FSWIQ at I%#iedro)a\%ﬁc /'TB W?FE‘? aﬁ& 5@%@?& (I\%&})) cfomprlsmg
vvat etes%ﬁ@”%p’éttﬂ/%?fl"ya ﬁr@f@?%?frﬁ‘terﬁ%ﬁ%rt‘ow W . - % of
water. Preferably (Mdii) is essentially free of
get haobrocks€ of !f—;‘ﬁtb §1eﬁt 'ir%triiamlere(ﬁ?meeﬂ%cégs A&BonbMABomprises

nore prefera less than 1 ppm

Addl{g‘]reért%qu to vvater (l\/l-dll) can conprise certain by
products resulting from one or nore stages of the

over gy ﬁt%tmgtth@rat H’éa%@%ﬁé prg%@éﬁepél Sol fridin mécm.xture (MHI1) in at
by- produ nds as propyl ene

gl ycol s. OSS%B'%“% dgél'”%tog Can be contained in (Mdii)
in an armunt of up to 4 w.-% preferably up to 3
W . - Yhe procesdlomhytad ehibedipiertes o 8f witdreinphigeentM-1) is further sepa-

inver[ett(%oolﬂto BStdré (Slﬁclé)séé%sﬁg r@aét 418 of Wk Loy ?g\}a'ct]ér a‘{’]d‘?H&ﬁ% (M-Ib)

into uces produ
I eas?orBH’féQ"@t'%%tth‘ 9prd - é\/‘gr‘"éﬂ ?r @%%@ﬁflr%wr?ﬁw
such as glycol ethers |ike nethoxypropanols. Stages

60) . ThS) ro@@é& 6y ARRBMPEJRRAY €6 4 QNHEréFt Whigtu M) and mixture (M-

sepa ate ron I nation, Pre

2 S omB e S then 3o b e e Hial it Ringeat east 90
m xt e icf veaier pret mixfuteo(Miageonirgisingnigss ifeamPXtwir-% of water by
r esuehigof ePes8 ba@Bsi6C) i s subjected to stage (d).
Furthernore, it is possible to treat the resul ting

m xt ures between the stages ( é and (d), for
exanpheprasass phamt efem f@?”@e{)@r tVehQiﬁ*ﬂ raifiure (Mtlpleand mixture
conpmnnée. coritaferi @ik 3o stap gitigam whi ch has been treated
according to stage (a), (b), (c), and (d) is used as

m xture (M for the process according to the present
invention. In the followi ng, further preferred

enbodi nents of the present invention are descri bed.
According to a preferred enbodi nent, the present

invention also relates to a process for separating at

| east one propylene glycol froma mxture (M

conprising water and said propyl ene glycol, said

process conpr|3|ng(l) evaporatlng the ntxture |n at

oy " o o o o o, o, . o, o
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at decreasing operating pressures of the evaporators
and/or distillation co | ums obtaining mxture (M)

waem7oisosare (M); (11) separ é ng the m xt ur ePCIVEP2006/069647

obtained in (1) in at |l east one further distillation

step, obtaining a mxture (M1) conprising at |east 70
wt.-%of water and a m xture (1I\/HI) cor_rp_risinaless .
{ hanT®PRCessRiANNR{tesbodiments 1de SalvheTeiyin fiep Hi thremgyaporation
one gagery/(Ene @3y oothréa distilblien stagési(Cel ) t(diD3))are varabd out.

| east one further distillation step. According to a

urther preferred enbodi_ment, .the present invention .
by D pREERs o srabogi B s WgteiL BE Mg eIt dagspgording to
pr opster (e ard sacidd dut@trdecraasingiogeraing wessuresinripe wangeer
and sai d propyl ene glycol, said process conprising (I)

evapor at | ixture in at | east, t oration

andlor i 185 P ag@ﬁa&e@%%rataaec?fte%}éiv*ﬁag%?ﬁr ting

pr essur eE20f 1.8 @5 &hap ot atesnrerataty &r10ditepR1Gt i on co |

ums obt @3yi Mg tevk xtoar et 4 Mmpaadrawpdoubaddtd.) ; (11)
separating the mxture (M) obtained in (I) in at

| east one further distillation step, obtaining a .

i xt Ure Pragesy otampPi emhedimenisehin 8.7ueein. e Jpixier €Y) comprises
and @.0mitx Roime-% Mrogylene@tymol.si ng | ess than 30 wt. - % of

wat er, wherein mxture (M) is further separated into

I xture (Mla), co ising at |least 90 wt- % of r :
D' Wi plicess bt 75 Cremtiabitg 1 Besb Whessin sae s bf is obtainec
wat eas bpychist infa precessrigiethe spoxdation/t popgnag to a
still further preferred enbodi nent, the present

L nvention also relates to a cess for. ar.ating,.at :
hﬂ'as h%R@CB?So?)fyefné(no e %Vgg?er}tgi?ﬁ) garﬁvg(?rspéﬁ%w%ure &/I) IS obtained
conp@$ &i gPiegtelr ingtdrengssl forr bpyeraxislagery eblpropyiging comprising the
procsage conprising (1) evaporating the mxture in at

| east two evaporation and/or distillation stages at
decreasi ng operating pressures of the evaporators

and/ & diesfing epYaNeWith afiydroprsioxidiedn fig RiEeNEe ST eiiepst one sol-
and m xtware agdfa) jeakt bne satplgsiatbi abgaib laemixtuxé Wlea) (chimprising propyl-
obt ai nedgddofidd. in at least one further distillation

step, obtaining a mxture (M1) conprising at |east 70
w.-%of water and a m xture (MI11l) conprising |ess

1 BanTi3® pracespiofmipetirpent(11l, Whersip ir siagen () tthreehedroparaxide is hydro-
one géPpyrbgine. gl ycol fromthe mxture (MII) in at

| east one further distillation step, wherein mxture
iMI){isfurther se(Paratedinto m xture (M1a) _

Snpfhe piggess of esakadigentyl-oroh2e fvh@reineln aae (@) dteugatalyst is at least
( M| bne manipm Aolitg daefysst bh@theXolvaht isYhathant er by nmeans

of re verse osnosis. According to a still further

preferred enbodi nent, the present invention also

relates to a process for separating at |east one
Phopytetiva igliystodted witintlee follosting exdrivples.onpri si ng wat er

and said propyl ene glycol, said process conprising ()

gvanrati ng the mxture in at |east two evaporation

Sdistillation stages at decreasi ng operating
pressures of the evaporators and/or distillation co |

ERES pRDE - Disiimaion edriibided Milh @verdd sdmiésis (M) ; (11)
separating the m xture (M) obtained in (1) in at

| east one further distillation step, obtaini nt}; a .

hiom astorags fapk.cigerkad efe weste siigam7mnna progess fagereraring propyl-
amsloxaddrivith tefolldvhihg fordpdgidnsi ng | ess than 30 wt. - % of
water, wherein the mxture (M is obtained as a

by-product in a process for the epoxidation of
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propyl ene conprising the step (a)

Wi th a hydroperoxide in the presence of at
w@odo7eente and at

| east one cat

(Ma) conprising propyl ene oxi de.

further preferred enbodi nent,

al so relates to a process for S

PE®hyl ene gl ycol

methozgprdpaicdpiNi@re gl ycol ,

reacting propyl ene

| east one
yst to obtai n BCTERI006/@9647

According to a still

t he present

eparatin
froma mxtureg{Jl\@ o W

at

i nvention
| east one
orising wa ter

sai d Qwess, conprising (1)

e mxture in at | evapor ati on
ﬁ%&?ﬁfa gtioggll-l{%ra\é# tages at dec ea{\%-)g oper ati ng
BeRegPYEnglyco ggapor ators and'%’(ﬁ) gl &tillation co |
diprepylebglacoimegometyiether (MPEMENd 03kwine (M) ; (11)
BERFAIING SokpBurits(Hig (M) obt gjgegtion (1) in at
| east one further distillation step, obtaining a
m xture (M1) conprising at |east 70 w.-% of water
wrrgibigcieidde gistllligtion|in Jous sHeressiva goluews whieinargdheumallycerpled. The
vedamls ofamiedi a1 thé t& epthel distlllBfiee cMimpe wathi  Wasdra@@ent of about

48 ) 9b9 WEN o Rl Bt Olloy@l HRRES AT ORRBLLAD reverse

P%ﬁ%%? é&qyra@' f"ef!PIari% spiry moquies) with g pgnizrage gega ¢ft964n*, operat-
ingnpessatra06 e, TH0°Ch THe2fEtentai8)oblaided aftdr. l@véae m@inogis and the
?&Wé\‘ttHé %Spélsﬁ%tléﬁ%&#ﬁ’ar&e&ﬁ AL gnd Qut?ec?téd {d further treatment.
urther preferre e present 1nvention
also relates to a process for separating at | east one
phepylene agg gapled in@nvay, that the #rs{ dgluroo ipheatechyitnatearrand each
8nfle $HothirRy MRS hahika Mith tﬁ@h@bcﬁé BeRs Tokifdiseng (1)
evaporating the mxture in at |east two evaporation
and/or distillation stages at decreasing operati
pheselumas agss ondieted phinefaltaying prgagues and eaflux aatiomﬁRgb |
ums obtaining mxture (M) and mxture (M); (I1)

?Smﬂ{na{ Lorkq?étgre% f._ﬁ%%léf%)tfag/g)t 6§ {]Bgr 'OB t ;: %Iﬁrfg'oa{
GPipiy 2 (iameter Q:érﬁbrﬂ Bihig). Z1ayBa A0 ey

- % &R Water
@nitima 3ridkdroeter @.8nh,18 madgip 7itsays)y 1. ’ebsr t han 3RRA0. 190 of
UBhRir 4 @Anhéteﬁ@e% & tnHigH laqra@g) |@aRbarone pr pdoeste

glycol fromthe mxture (M in at |east one further
dlstlllatlon step; wherein |n step (1) three
evaporation stages (El1) to (E3) are carried out at
F6ICthe aBbIstRRAT 8t 1 1 17695 fcdpn brd rlcBBed ANURSAisHHAtion. 1. 5
to 5.5 bar at a tenperature of 111 to 155C, (E2) 1.3
to 5.0 bar at a tenmperature of 107 to 152C, (E3) 0.7
e atreprpuebtained atedliptret iataple Tof 90 to 144C. Accordi ng
to a still further preferred enbodi nent, the present
Tge/gqtl on also relates to a process for separating at

| east one propylene glycol froma mxture (M
conpri si ng waf eMaighd’ hdVBBy ¢ HPCMR [ gHBC | mass
process conprjsing (I j the M xturelin at flow
| east two eva ti [lation st a]:qiafcat [kg/h]

S —-he _eyapora
tord k"8 sti | ] aP{-8R do Q| %pf‘lg mi%3aur ¢ ?19]5) 1000
hottbnnd &t ure (M 36.781 1)) OSIEIpaIrali(hg the5m xtose (M4 767
R\Q_t_%i]nedin(l) in at Ieast one flurther |distillfation
Ll It ure (M) cbaprisiing st—F0

PG hat of 0B e | mOLLel AU 1| )0 BSrpr S0tha || B08 | 233
botiomsB02wt . - % 095.8at gr 0(d3 ||) Gepal as.Bhg|t b3t || e&st 516
g\ﬂg%@ropyl ene| gl ycol |[fromtlhe m xture (MI11) in at
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| east one further distillation step, wherein m xture
(M1) is further separated into m xture (MIa)

W@ opniesang at | east 90 wt- % wat er and ni XPCT/BP2006/069647

(M1b) conprising less than 95 wt.-% of water by means

A A A A S ST o Y A OGO (IO K (O L T T
gvaporation sfages (H1 J 1o ( re cafrieq oyt "3

bettaes63ng oper 814189 [p0sur 514 n| t h62r ande¥! (§10)121 |5 264
fva.-%]5 bar at|a tenpgrature of 11 to 1%5C, (E2) 1.3

B PUIRE] 51| 2oV Lond: D08 d A08q|  O034ke Ol cr 3725 | 252

pettanssEd 1 | fupt Be?! pr|ePd dd &hdopidRddt | 3 preddht | 24

wiventi on al sp relatgs to a proceps for [separafing at

A VAT PTOPYegsY G oM ar o sToTe d 1 q00 | 227
cOonm | nd wal ter anagd | bne  ql \ cQ Sadl
BPJeads conprj sPHE7 (I 89 np 9-A2 TR lfel|iROgt | 976

jvea%] two evaporation Il ati on stages at

32

S ot
nd or él stiljation d i ni ng [ m xture ?1\%4)
M)

a
Bid”hi xt ur e (M); (11 the m|xture

Bt @armedtel n (| ) 99.06at| l0exdst| anes3 f iro.oer | diocs@d | Ijadioon 944

ﬁgtepog obtainipg a mXture ([MI1) cpnprising at lfeast 70
- r and alm xturle (MI1) comprisinglless

than 30 wt.-% of water; wherein mxture (MI1) is
further separated into mxture (Mla) conprising at

| east 90 wt- % of water and mi xture (MIb) conprising

ess 95 wt_.-% Qf water b ans of re verse

b&amelec? omrathvelh BisiRhen whhopt rvess offedSag o

by-product in a process for the epoxidation of

PropP} Is&ii8ges RARS 1000N@/H 6fta WhetR s(redmIfRAE hipicbeRs B Yr&iing propyl-
%% Qxig W(tﬂr OESH o&ékt%ﬁ alcgortdm R re%ﬁr%Bﬁ—:‘% %f u%fecle%atg.tdi M&tion in four
sol ven an(? at neas one cat al'yst 0 Obtalm a mxture .
colLEns vhighrareithRympv puPleche epiador afierk et bierfoyrtalyraps with a
Whier thiitest Fwbparet 9 ah-%t ages (E1 ) to (E3) are carried

out at decreasing operating pressures in the ranges(El
% 1.5to0 5.5 bar at a tegﬁ)erature of 111 to 155C gEzg

hescelymgs Grepepuipifd 19 ar i dvad thf Brsheolurpy Is; hpajerbwith piegin and each
0Of te foloding dotbumred is Aedterdpéathdbhelvapan$ oBifie toluimd@foren t he
follow ng, preferred processes of the present

invention are |listed resulting fromthe foll qw ng
£ Gl mBR et peraBy S RaRlmd eru B pnT reilk s0S
these enbodi ments as explicitly given. 1. A process
ColnfFepaiiahétsno.8tm | Bashighne 30 6ay! ene giRre@.7 from a

BRI 2 (fdfeiSO0BIh S iRl eTa ARg, sai d prropy) gne
col’, V'sard " process comprising (1) evaporating the
&Pi‘ﬁunr%(q'ﬁin%iﬁr(P-éé@t25t'W5"Q@\)iap1o$ 81 on and/f¥¥=0.8
Gbkitvin 4 alidnestesd.age sl 8ah hilpd:r eXShbgr oper atRR¥.@r essur es
of the evaporators and/or distillation co | umms

bt ai ni mxture (M) and mxture, (M); (11
BRSP4t FRA 0y e GOl ydnt G of mesh pacic
ing®0 novre”.f urt her distillation step, obtaining a
m xture (M1) conprising at |east 70 w.-% of water

Rl oF S Sl Pt i SR BB e ea S R i o

(M) is further separated into m x



ture (Mla) conprising at |least 90 wt.-% of water and

m xture (M1b) conprising less than 95 wt.-% of water
whyooneatss of reverse 0osnosi s. The process OPCT/EP2006/069647

enbodi nent 1 or 2, wherein the process additionally

[ (Y ' : t ;
BB SoLBEH B bR L b Ps @by 8l enton ae
8Pt 20re lewier gpapined Hfithain isyesiment whigle issakaued 9%plpwghihan for the
plocesdadtondmy 1o the ttate3ef tidnertei n m xture (M1) is

further sepa rated into mxture (Mla) conprising at
| east 90 wt.-% of water and m xture (M Ib) conprising

10

| ess than 95 wt.-% of water by neans of
Oberslséasns Ghtainbe apy lstassis talfle &ny of enbodi nents 1 to 4,

wherein m xture (M) and m xture (M) are conbi ned and

reverse

ﬁ_u%t?er separated into mxture (MIla) conprising at

90 wt. -%of water and mixture (MIb) conprising

| ess than 95|wwates of| MRPsr | bylAreandPof | PE@Mise HBC | mass
osnosis. 6. The procgss of gny of [enbodinments 1 to 5, flow
wherein mxtiyre (MIQg) and m xture (MI1I) are c¢onbi ned[k /h]
rior to step (111).7. The proces§ of any of g
eegdui¥ants 1 tY4 h&@ n| i hO%t ep2.04) [t WkEe | 0.05 | 1000
Bytapey el 1 on $tagse®3 (B1)o.6» ((EB)I10f 2Bree d.slillafowon 764
@%t@%if, (D1 ) (|to (D3) |are carried put. 8] The prhocess

“enhodinentl 7 wherlein the three evaporati on|stageg
ROt Ntnl t o[ steH8T1)| & chr@Prd| 0dP0al AR easPRY 236
beenes CRg pr ¢sses. 85 1|n odve f amoes| (&85) | 1.0660 o [5006bgr 529
i\?t_ak]terrperature of 111 to [155C, (E2) 1|3 to 5]0 bar

‘a tenperafure of 107 to 152C El) 0l7 to 410 bar
P G2 t enper al ur®-93 do QP 1h401 9] GRE pr &@s|oP-08ny 235
pit.-ibodi mrenfs 1 to §, whergin the mxtyire (M

SO U. Ul 9 |[WL 170 I ' €11 1 C Ul 1. <

b?%t:(':lféésggof any 901?69(;130 |'0rr1entsoJ'g7t D §',8§wher ern thg'I11 298
tx¥olir e (M is obtained as ja by-pfoduct |[in a pfocess
foprC3 Ine.-%jpoxil dad9d.e; qf qodpene01 11L. 0.00e | procaess oOfo0any 231
B%ttd?ﬁ%’@&“ METTS 3 g0 40,0 Ul ©f Fig t (820X V1888 ™M 127 25
obt ai ned as by-product 1n[ a progess for the
%Gﬁ’i]dati on ¢f propyllene conhprisi hg the|stage (a)
topa@A4 fwig%pr opy | EN&6 Wit 10.Gd hly di.oper o&0de|i .athe| 0.00 272
waStestream®’ ¢ 8gsPt Vi 0’.?/?” 40804 . 'cort |Y0%0 975
cat?lex/g/t to obtain a|mxture (Ma) conpfising propyl
il (Wki’tle. 12. The prlocess bf enbbdi men{ 11, wherein

in stage (a) the hydroperoxide is hydro gen peroxi de.

13. The process of enbodi nent 11 or
stage (a) the catalyst

is at

12,

wherein in

| east one titanium

zeolite catal yst and the sol vent
invention is illustrated with the foll ow ng exanpl es.

Exanpl es Exanple 1: Distillation conbined with reverse

i s nmet hanol .

The

osnosi s From a storage tank, 1000 kg/ h of a waste
stream from a process for preparing propyl ene oxide
with the foll ow ng conpositionwater 97.45 wt.-%

nmet hoxypropanole (MOP) 0.05 wt.-%

0.09 wt.-%

hydr oxyacet on (HA)
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35

40

nmonopr opyl engl ycol (MPG 2.04 w.-%
di propyl engl ycol nononet hyl et her (DPGVE) 0.32 wt.-%

wheavy7406é | i ng conmpounds (HBC) 370: 05 wt.-% i S BUDERPWNEWH9647

to distillation in four succeSS|ve colums which are

%/\Eecﬁ .l'y coupled. The streans obtained at the top of
Istillation colums with a water content of about

99.6 to 99.7 Wm.-%are m xed together, cooled down to

40C Amtosasbjfeciepdrdting rat Vexrss ene prapyiehe (ghadoy fromda mixture (M) com-

o ERHo waeh b s A8 HIRens Yych, SqUBIRESodbRG | 00

obtai ned after reverse osnbsis and the bottons of the
| ast (Idi sevepbeeting thecmixtura imatdeass s peapoaatdnsandas cistitlatioo stages

further étrc%%Fé@% othEﬁm@QJré’ém?esadeh& Q\V%Fﬂo@ﬂoﬂsrhr@/df@ﬁ’stlllatlon col-
that the fi rslgt | m. I ('qu (Z ] wa%eam and each of
the fol I%'W]Sh& 88I"19rfﬂ§ui% areq’ VWF e vapors of the

col um before. The colums are operated at the
fol | QMW ngepaFfmgUne mian@ NeSf bbtxinedin Apin(dMdast oAk wirthet distillation

E:g: 3rr:net gét?[g) c?bté‘bmg aglln% ng (Igl I}n&%] r‘T’s)ng7§ttléaQair0 \ﬁg_/ooﬂ;\%ater and a
RR=0, 12 r@mﬂuﬁﬁ'\/‘ébeamaﬁ@ﬂ@iese tha ‘St‘rﬁﬁf‘@ﬁteW trays):

1. 1 bar RR=0. 15 Colum 4 (dianmeter 0.6 m 8 mhigh, 8

Qr ay?ﬁe proees®d ¢ Iﬁﬁﬁo\/\%gre’:@ﬁuﬁﬂ@ (I@Ibpi ?Tr'ﬁ{errgéﬁﬂrgtfedlntynhxture (M-

st eam are neede or _t
ot T BESDB aeaT D |wfst/<eaf T Xiureféﬂdg)eca@%ﬁﬂ lgss than
2 ( cOmphriaol waler bwwaanbbatavewsewsmelat reverse 0osnosis
From a storage tank, 1000 kg/h of a waste stream from

cess for pre af | ro ene oxide .with a .
Fomp Ol PSR nod'?ae’ﬂssfirﬂ&ﬁ@face.sg =P ghmpgses the step
di stl [lation in four colums which are thermally
coupligd $apafdiingi tAe tad et bﬁarﬁﬁomﬂedeh@yédvlﬂﬁoncmwﬂﬁ)@urw (Mall) in at

a water I%Q&to%gtfuﬁrfer%%fﬂe%tﬁ%%g -% The colunmms are

coupl ed 1 rst colum is heated with
st eam and each of the followi ng colums is heated with
the Viapoprazesd of Ay obtlaims bad 8r evherBire mbdlirenivsl)ds éurther separated
oper il (9a] QArJéa\@.rr@gatné&& SN So,AI et i dridmbhd Biki) com-
Col um

Col o b6 BRB S Gy A rerse St 75
Colum 3 (dianeter 0.3 m 25 mhigh): 1.5 bar RR=0.8
§0! unke ﬂro@géﬁﬁﬂlrﬁf onzIeﬁmgH tb84 'Wﬁérélh)rmxta% @ranaﬁﬁQtuﬁa (M-1) are

Col upms o
col u?ﬁ?”%”%i%%"?%ﬁ‘ﬁ{ 8‘?"%@% '%86”'““@ '@Eﬁ) CRE‘/F’H%'”QI?ES}G%%O wt.%
abovef wateeand grixtyret(Mhlb) 2e/HPEING tesa ihaty 85 weed &l Wagar byhgeans of
di stidvbgkiogmosize energy costs (steam and el . energy)

for the process according to the invention are about

20% | ower conbined with an investnment which is

20% I'eRRICCEFRP anYiof ERENST Bres¥hessip 6?'6‘?1??9('\4 ®)ene r@ﬁafee('\/' IT) are
of tétmmisingd pridvéo stepdllys obt ai ned are listed in table

2. Table 2We claim 1. A process for separati ng at

east one opyl en lLycqgl, froma.mx
br o Th Pl Boary & s opyy St et (b fide ffostion stages
conplE13itam(F3) oy theeeagistiliztiom gtages (M )e (PP arecarried @t t wo
evapor ation and/or distillation st ages at decreasing

<t Fhe BB BT A PR AR B0 W pgpora o ster

m xt (4 &re(CRrried out at decreasing operating pressures in the ranges
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(I'l') separating the mxture (M) obtained in (I) in at
| east one further distillation step, obtaining a

woreoorreed M 1) conprising at l.gast 70 wt. - % of PGEERI006/069647

and a nixture (MII1) conprising |ess than 30 wt. - % of
wat er . h r.ei Xture (M)
Ut h% T ’Pé@é 8%%}?'3% te941n§‘el %[Pufle of"‘ﬂ% t§185°'%“ sing at
| east 90(B&Y . 1.9d@P- W@Fa%%%f%@féoﬁw 1B% Cconpri si ng
| ess t hafE3950.Wto 4:0%anht avidneperbiyrensfe@istodd4i@ver se
osnosis. 3. The process of claim1l or 2, wherein the

rocess additionally conprises the step .(I11 .

epalh PGSR’ 3 PSSOl Gruiire; e Bt O csmmrizes 001 to
m xt 29 et.{Wprdpyleine gitcol. east one further distillation
step. 4. The process of any of clains 1 to 3, wherein

Bmpl hEpiegoan of ol S5 WRORR bF bl S pbbline®es a by
(M|blpd@@mpmpmq&gsmé@ﬁmsmaggnmpm%m wat er by neans
of reverse osnosis. 5. The process of any of clains 1

H) 4Th r%rcgédéq?frgn tolf'Elg ngwl fd]égvh%}%ﬁ H{eem%Mré f}%%b ained as a by-

coinr°§P‘Hg” atprcl’cé%for%? Woﬂd%'e"l‘ OWPEY'G%QPW%QWBG stage
(M1Db) conprising less than 95 wt.-% of water by neans

of reyer I -
i sﬁ\yvm%;&tﬁ?’%f@nﬁg?en@m ITQ‘FI 9(098 ﬁiegrﬁ Lhr%gyr Qefnc% o"f"a{"@agt one sol

conbi ned"$Y 2BF & Baaé{ =iV ?ﬁ‘tP }t t°7° & PBE 2@ 361@05‘[9{)3'89 propyl-
cl ai ns lenepode.wherein in step (1) three evaporation
stages (E1) to (E3) or three distillation stages (D1)

er Dt pRkEss B diPovaibesth i e b lel BeeBingf i Fuprggen per-
(1) @xige.carri ed out at decreasing operating pressures
inthe ranges(El ) 1.5 to 5.5 bar at a tenperature of

1%7 ﬁ'f?e %go%gs,s E@iﬁ o{rgziwg A in’sta gagrmgrcg WsEis {t least one

90 t Wanigazeolte cakaly $HABE dessabreny ﬁyneeshartq aims 1 to 8§,
wherein the n1xture (M conprises 0.01 to 25 wt.-%
propyl ene glycol. 10. The process of any of clains 1
to 9, wherein the mxture (M is obtained as a by
product in a process for the epoxidation of propene.
11. The process of any of clains 1 to 10, wherein the
m xture (M is obtained as a by product in a process
for the epoxidation of propylene conprising the stage
(a) reacting propylene with a hydroperoxide in the
presence of at |east one solvent and at | east one
catalyst to obtain a m xture (Ma) conprising propyl
ene oxide. 12. The process of claim1l1l, wherein in
stage (a) the hydroperoxide is hydrogen pe r oxide.
13. The process of claim 11l or 12, wherein in stage
(a) the catalyst is at least one titaniumzeolite
catal yst and the solvent is nethanol.



