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381 N&he prior art as it relates to industrially operated processes accordingly has the following
disadvantages:

1)  the addition of two auxiliary materials, the auxiliary base and also a further strong base,
and the consequent need to separate two auxiliary materials from the preduct of vaiue
40 and from each other,

2) handiing of suspensions

3) removal of the salt of the strong base as a solid.
45
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35 The vaheus & suitablestivént foyming diennpscibtsdgisid phagebe | nvention results
sgromthe ability to carry out the

It is known to those skilled in the art that the separation of a liquid phase from a second liquid
phase is considerably easier to effect from a process-engineering point of view than a solid
separation.

35  The industrial utility of the process of the invention resulis from the ability to carry out the
removatl of the auxiliary material by a simple liquid-liquid phase separation, so that the handling
of solids which is inconvenient from a process-engineering point of view is unnecessary.

The workup of the auxiliary materials may take place in the absence of the product of value, so
40  that the latter is subject to less stress,

The stated object is achieved by the invention described here. This is accomplished by auxiliary
bases being present in the reaction mixtures or being added subsequently, and their saits with
acids, which are released in the course of the reaction or added, i.e. not released during the

45  reaction under the reaction conditions and/or workup conditions, being liquid and forming a
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30 The solvent may be regarded as suitable when the mixture of the product of value and the
solvent is able to disscive the salt, or the salt is able to dissclve the product of value or a
mixture of product of value and solvent, to a lesser extent than the above-stated quantities.
Examples of useful solvents include benzene, toluene, o-, m- or p-xylene, cyclohexane,
cyclopentane, pentane, hexane, heptane, octane, petroleum ether, acetone, isobutyl methyl

35  ketone, diethyl ketone, diethyl ether, tert-butyl methyl ether, tert-butyl ethyl ether,
tetrahydrofuran, dioxane, ethy! acetate, methy! acetate, dimethylformamide, dimethyl suifoxide,
acetonitrile, chloroform, dichlorornethane, methylchloroform or mixtures thereof,

The product of vaiue is generaily a nonpolar organic or inorganic compound.

40
Chemical reactions which form the basis of the invention include all reactions in which acids are
released, with the exception of phosgenations, more preferably with the exception of acylations,
i.e. reactions of acid halides and carboxylic anhydrides.
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According to the invention, an acid may also be removed from reaction mixtures where an acid
which was not released during the reaction was added, for example in order to adjust the pH or
to catalyze a reaction. This allows, e.g. Lewis acids, which are used as catalysts for Friedel-
Crafts alkylations or acylations, to be removed in a simple way.

35
The acids fo be removed according to this invention may be Brénsted or Lewis acids. The
naming of acids as Brénsted and Lewis acids is described in Hollemann-Wiberg, Lehrbuch der
Anorganischen Chemie, 21st-100th edition, Waiter de Gruyter, Berlin New York 1985, p. 235
and 239. The Lewis acids according to this invention aiso include the Lewis acids used as

40  Friedel-Crafts catalysts, which are described in George A. Olah, Friedei-Crafts and Related
Reagctions, Vol. |, 181 to 197, 201 and 284-90 {1963). Examples include aluminum frichloride
(AICt3)}, iron(lil) chloride (FeCls), aluminum tribromide (AlBrs) and zinc chloride (ZnCl,).

In general, the Lewis acids which can be removed according to the invention comprise cationic
45  forms of the metals of groups Ib, llb, llia, llib, IVa, IVb, Va, Vb, VIb, VIIb and VIl of the Periodic
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35  F-PhB(OH),, 4-F-PhB(OH),, {C2Hs)sAl, (C2HsRAICH, {CoH5)AIC, (CsH17)AICI,, (Catiyr)AICI, (iso-
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The Lewis acids may be stabilized by alkali metal or alkaline earth metal halides, for example

40 LiCl or NaCl. To this end, the alkali metal or alkaline earth metal halides are mixed with the
Lewis acid in a molar ratio of 0 - 100 : 1,

In this context, halogen or Hal refers to fluorine (F), chlorine (Cl}, bromine (Br) or iodine (1),
preferably chlorine.



ace grifluoroacetate, propionate, hexanoate and
{:Ets?ﬁexanoate, stearate and al so oxal ate, acetyl acetonaZé JUL 7006
tartrate acryl ate and net hacryl gte, preferably formate, acetate,
propionate, oxalate, acetylacetonate, acrylate and nmethacryl ate.
20 Further useful Lew s acids include borohydrides and or%anobor on
npdRmiRse 8? a $ijflatiqre phasaitorviatig y Fufuitsgtion, compglngsprgaeggrally converte
V\heW@C'E%ﬁYh aReast ong geq Crdtie Berhetéhd Ibymh9@!&0@}@@1’*9@@@#83%9“%%’(“9 or CzZ-
Cl1Bawdlikinylbase’6- C12- ar YI , C5-- Cl2- CYd oal kyl, each of which may
optionally be interrupted by one or nore oxygen and/ or sul fur
to uted imno
é D‘éef&%g;éu%"ry %38\/9&{‘;0{5915% tﬁg%%%fn}f%gﬂd@&ongﬁﬁ érhogen ) or
suI fur atom cont ai ni ng heterocycle or two of 25 t hem conbi ne to
f or Bh ancamnbingtwithdhecasid relgasedudng the regpliond form aisaltjviigl ie Kayidat
opt i onafetmperatutesrat whitkethe ploducinévalre substantialyydpes netridéampose Hiring tret ons
and/ or ,kéyhoog]e“qéuqu@n,samsti tuted or unsubstituted imno groups,
nd the stated radicals in each case may be substituted by

uncti opal | K XY, Iklox hal

het 8 oal'8 'pﬁﬁ}f’pﬁé’?‘"'%%sreo"ﬂﬁéh%@bd”fhéV?iugmt ﬁ%lft'é’ﬁ?’gth gg‘gf’%o be
bonded YaiednaRguiblgspiverd fprmp eedermiscisle "ﬂ@idPh@e&bove ci ted Al C13,
FeCl3, AIBr3 and ZnCl12, preferred exanples of Lewis acids include

Be ChréterafidBisZived fd sich 4diRAs bacddoddsh CUCI , CU(03SCF3) 2, COC12, (012,
,Fel2, FeCl2, FeCl2(THF)2, Ti CL4(THF)2, TiCl4, TiCl3, CTi(Q Pr)3,

SnCL2, SnC S04 4)2 NMhCl2. WMhBr2, SCC13, BPh3, BC13,
BBr B% %ﬁ"ﬁ ’Ea a%%tﬁ“%@%)'ﬁe@m BF3- CHBCrOO-I BF3' CH3CN,

B( CF3C00) 3, B(OE03, B(OMe)3, B(Q Pr)3,

Ph Bl GH)rheGpriieedloRnEHARary MsSIPRR(tOMIY, 3 35 F- PhB( OH) 2,

4 F- PhB(OH) 2, (C2HB)3Al, (C2H5) 2Al CI (csz) Al CI 2. (C8H17) AI a2,
AI (%;ﬁﬁrﬁhﬁlnro&lﬁ&% t%Aéggl @J@' httl R the PEHRidnl & l Zr C14,
NbC15, i‘igﬁt@ﬁ %Oéqg‘l %%Bﬁégﬁ%%%% i’&@f%%rt@’ef%a%%ﬁaﬁébg&é%

Bi C13. basepy atlegsi 4’5 imeseieferabhu by at 'EBEWGé'Q@N%(’fGMV@ ol e

Sm 2, BiGEHBEPS, preferahlpbyrtdeastian Ymegandespepjaliply alteast tweatedmey al kal i
metal or alkaline earth netal hali des, for exanple 40 LID or

20aChuch tBmbinds ¥Aidh maliBe Adelddks ibadB vy c@ﬁtaﬁ'pﬁ@éph&ﬁs eakr Br ARdRh
haI EtGTé f?rr &a%lé gﬁe%‘!t [) ﬁ@en laﬁ)m Er ?e?ébﬂ; (#n'a t@teﬁplltr?per{ é’}&hg 0 - 100

i DIPTSR P 1o gy At REsT 1845 e 9 SEPEalY 518 MESEVASE | o f ne.
PF Bejorggions.£.g oxyagoceifurgr phpsphnsuscaiares. gray alse pe pregenton,
phosphoryl ati on or sul furization, conpounds are general |y

36 ONpPRIdrée isMieh o Sl %orﬁﬁouh@ﬁﬁﬁlcr%ﬂtafrf A Rabtdne five- b Qt-mkmbkré@nd,
opt h{l@r@&cbﬁ viHich&ontdfRP Elgééyf'éﬁe' rﬁ’tﬂwgr\’( atBP\eand ans 'o‘)l’ioﬁ% g cfh@ﬁ en3r H@ﬁf whi ch

) TS ITORoD R0 24T PP WIS BIOR Gl St grst STSLIVE: B AP eP EBTRA, o

sal Petomeysle whichcpgtaing onrg: twa of {j5es pitreaes stogis afA pEHIUr ReOXyBHRIRT a5d
val greatssilpsaferandeas divendo éwswith eoiepesaordsiri ng the renoval of the
3kiquid salt, and

Greater preference is given to such compounds which have a molecular weight below
1000 g/mol, greatest preference to below 500 g/mo! and especially to below 250 g/mol.

Preference is also given to such compounds usable as bases selected from the compounds of
40  the formulae (Ia) to (Ir),



10 sp 5839y salt of the auxiliary base with the product of val ue lﬂ:s 008
the solution of the product of value in a suitable sol vent Zftof !
two inmscible Iiquid phases. Preference is given to such
auxi liary bases which 15 a) do not take part as a reactant in the
reactiongs It is further pteferred for thig auxiliary base to
addifio ¥£20 d) si;nul faneously fungtion as a nucl eophilic

R : . .

catB he readt . i ncre reaction rate of the
reacti ompared to the operation in t e apsence of an auxiliary
basgs ktast 1.5* g, preferab t~R'east two tinmes, nore

preferably by about five tines, nost preferably by at |east ten
times ﬁg% especially by @é | east twenty hines. 25 Such conpounds
whi ch be used as bas may contain p 3sphorus, sul fur or
nitrogen atons, for exanple at | east one nitrogen atom
preferably one to ten nitrogen atons, nore preferably one to
five, nost preferably one to three and especially one to two.

Further heteyoatons, g. oxRyen, sul fur 1 phosphorus atons, nmay
al sR PeesBnt . 30 Preferﬁqée is giveﬂzto puch conpounds which
cont ai |a§ifeast one f|we: N0 si x-menber terocycl e which

cont g keast oneRni t rogen atom and al optionally an oxygen

or sulfur atom greater peference to Rith cafrpounds whi ch
contain at |east one five- to six-nenbered heterocycle which
contain% Pne, two or thre%eﬂitrogen atons a a sul fur or oxygen
at om ana greatest preferénce is given to tfiose with two nitrogen
atons. 35 Greater preference is given to such conpounds whi ch have
a nol ecul ar wei ght below 1000 g/ nol, greatest preference to bel ow
500 g/ nol and especially to below 250 g/nol. Preference is also

gi ven to such conpounds usabl e as bases selected fromthe
conpounds of 40 the fornulae (1la) to (Ir), PF 53208 2 4 JUL 2096
7R3R2R2 4233RRRzyzR R"N R5NRI1IRIN NRE (a)

(b) () 4332R\FfRR RNRI R2N
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5 and also oligomers or polymers which contain these structures,

where



3-4pgpgs RB~~R1R2RON (p) (g0 5 and al so oligoner r

pol sl’rrers é\Rllm ch contain these structures, where PF 53208 2 ZZ%@EL 1098
20096 9 R, R2, R, R andgR6 are each independently

hydr ogen, CI-Q s-al kyl, or 02 Clg al kyl, C6~Cl2-aryl,

C5- C;LZ C\gCIpaLk I each of which Iva%/ optlonal lk/ be |nterrupt ed by
oneRoR TorE RoR YR e saHdreRRIFY MAETaRr. GrrhcpobRECar miBi

s ubSt-C 1 & sén-tyaioallsd t dachivfewhidhihayeptiorelypss, interrupied iy ane-or mare

Si Xexygerbatdmd sulidx @8 andibriohe gemorasdigitutesiwr [insubsttned ieinatgdups g a

het fe0RYHRerftierdd/Bxy@En, PitlohE ARV B P atbA-bREMING Reldbe Aid sral S 6k,

$at YEALGHLRL toq“&ﬂ'[%vtdn%atwa ¥é4?d @Qd blsargrﬁétlc(?l glukn\éh ls%%ﬁ&nngpktﬁﬂupté)&’ one

re oxyge

BT BUAYSHSTE0E it oS PGB g eore s oL aptsted

r adiming goups, g dhe BYsLragiayls heeasherse imay be gubplituted vy funsinar! gjeupsps,

ar yanyl, alkjt ydryloxgr afityxy, halegéry heterpatolvalaodjerhetdnadyeleoat oms and/ or

het er ocycl es. 10 Therein, exanples of definitions of C-C, 8-al kyl

1él‘h'?tli‘erén eQ%ﬂ;l?J‘&'dleﬁ’mtﬁHP&“t“t ed by functional groups, aryl, alkyl,

yl oxy,’ oxy, ogen, heteroatons and/ or heterocycles
|nclude nethyl ethyl, propyl, isopr , Nh-but sec- butyl,
t er €+ Sutay! wlpj@hr[s 9ptlonﬁg)§ypstxt%yjtpncth;@[ gpupspandy ﬁ%ﬁm alkyloxy

2, 4hdladen] heirdaidrpeartdidr hetd@cydes irstude mgthyl, éﬂiylt;ebmﬁci@prpbyl mmxga,dmcyl ,
oct SR GEt-butd, Jentik, e mbwow;h,,z éthﬁhedytrm& hl-Yrtnmﬁwﬂentyi decyl, dodecyl,
1& 1te§g&’é qjierx ihé(c‘téb'ég duR@!M ¥iop |11 -9 Gj&th?t’H’ss?tetPeQﬁéMJlb%M‘y"

but qsw e;r%‘v'sﬁﬂyf(pﬁ o¥ bdimégg»{ﬂv g berustd iR By 1-6-

p- o epykethy p- Cmﬁf‘étteﬁ@s& ﬁ’iﬁ'wmbezzy'dyfaﬂfa@tyh%zy' P W&Yhﬁ"ﬁ #yl
2- ne@h@tmardymroevlhwet@xmmmml [2eatiydxpeanyanylethyl, 2-

but putyyedrbsnyiptapyONRdi(médthaxyBarbdrghéton yacmethenygthyl £2-Bibxyethyl, 2-

28" rrs&t &EW didthox eﬁplhaaémelyam ) 1,2-didfRbidH3- 9X¥§hf&¥én29' @h@@m?lyf@t hyl,

g: g%j(ng)fo)f% mergjel - :9 )SPaf- AYE |¥<§Propo¥]3§eﬂ'\y| ?)f)a{gwng g! 2- oc&%@{exh

2- bENIRDY Pﬂ'rﬁl‘l’h'°”%e"8’éttﬁh[95&/"@5'1¥§rI""ﬂ“°r8‘HPtB¥'oH§FHWhY' PRt hyI

t r i mEihexisepEpy. 2-ethexyethyldrutiteiomethyl, 2rdodeelithieethyl| 2-phepithinetht BI2; 2-

met tieoyoesiop Ragsinoxyethye Ringargaiplopll, 3-bytrosypropyd,ntividsdxybutyl, 6-hydroxyhexyl,
22- dodgmpbihil .@%mﬁm y&, 3RIARBARpI L8 MBbutyl %- gmlgohé[xI!' 3-hd@yI8@InButhyl,

2 h¥ g{ béﬁﬁrl%?‘opyl ﬁi 8&%8&? '4Lm§nM£<% %Q{Pé{ Y rrﬂ g{ﬁ %Xyblut yl.

%r[n P t % % ﬁ@ﬁ@ nppro ﬁeq: ?ﬂ"ﬂ%g? |4-d|methytam|n utyP)o(

2 n@ﬂﬁﬁhvlém"ﬁbﬁwlowwmﬁ- @'ﬁ*ﬁtha'ﬁihﬂogpbﬂwweth&l. Mmmwbﬁut yl,

6- netienykypripyiphehenbxybidtyl, d4phm°hwe&vhmahwbmyl22-duemekmdp&m nopr opyl ,
33~ dingBbRstopil :Ilﬁnlafhe%ht,yl GRS HRY BIRLRSD ,rlz etﬁoxypropyl 3-ethoxypropyl,

di @Eﬂﬁ&%ﬂym%@f%%yheg% ¥glr oxy- 2, 2- di net hyl et hyl , phenoxyet hyl ,

phe

2- pheno noxypropyl 4- phenoxybutyl phenoxyhexyl,
2- nethoxyeth 2- met hoxypr opyl , 3 30 nethoxypropyl
4- rr@t‘l@msx%}'ﬁfngl‘Fh Is gPYaBRldR by ope gt ReyR PEYaey @nd/or suif W@Wﬁr%ﬁ‘?{

3- ebieox ypreopapgtituted or unsubstituted imino groups include 5-hydroxy-3-oxapentyl, 8-

35  hydroxy-3,6-dioxaoctyl, 11-hydroxy-3,6,9-trioxaundecyl!, 7-hydroxy-4-oxaheptyl, 11-hydroxy-4,8-
dioxaundecyl!, 15-hydroxy-4.8,12-trioxapentadecyl, 9-hydroxy-5-oxanonyl, 14-hydroxy-5,10-
oxatetradecyl, 5-methoxy-3-oxapentyl, 8-methoxy-3,6-dioxaoctyl, 11-methoxy-3,6,9-
trioxaundecyl, 7-methoxy-4-oxaheptyl, 11-methoxy-4,8-dioxaundecyl, 15-methoxy-4,8,12-
trioxapentadecyl, 9-methoxy-5-oxanonyl, 14-methoxy-5,10-oxatetradecyl, 5-ethoxy-3-oxapentyl,

40  8-ethoxy-3,6-dioxaocctyl, 11-ethoxy-3,6,9-trioxaundecyl, 7-ethoxy-4-oxaheptyl, 11-ethoxy-4,8-
dioxaundecyl, 15-ethoxy-4,8,12-trioxapentadecyl, 9-ethoxy-5-oxanonyl or 14-ethoxy-5,10-
oxatetradecyl.

When two radicals form a ring, these radicals combined may be 1,3-propylene, 1,4-butylene, 2-
45  oxa-1,3-propylene, 1-oxa-1,3-propylene, 2-oxa-1,3-propylene, 1-oxa-1,3-propenylene, 1-aza-



4-e gtyl or 6-ethoxyhexyl and Cz-C 8-alkyl which is ,
opt?gﬁﬁﬁpy I nterrupted by one or nore oxygen and/or sul fur gﬁo#ﬁ-mm
and/or one or nore substituted g unsubstituted imno groups

i ncl ude 5- hydroxy 3-oxapentyl, 8 35 hydroxy-3, 6-di oxaoctyl, 11

-hy 0) ri.,0X ﬂndecyl dr oxy.

AP, oS aARd et SO -t oo ?wﬁﬂéﬁypéﬁﬁhawﬁ
9- hﬂ/érddﬁﬂy'ﬁﬁ ‘é)')?aﬁi’éﬁ)ﬂl bUta_’c31-3WmV‘6’9® 5, 10- oxatetradecyl ,
5- met hoxy- 3- oxapentyl, 8-nethoxy-3, 6-di oxaoctyl, 11
- MeTheOMimber 6 tRe oﬁy@ér@fﬂbﬁ&ﬂﬁb’étom? afddriveny géuﬁ@ﬁﬁh&pnﬁﬂéd il gdneral, it is

5 rfem%fe éhaﬁsfm T éumge&x#erab%omsﬁaw -4on okt prafraafameﬁn&r@%ﬁxa'

9- met hoxy- 5- oxanonyl, 14-nmethoxy-5 10 oxat et rad ecy ,

5- et hoxy- 3- oxapentyl , 40 8- et hoxy- 3, 6- di oxaocty

et fi5RyAl teagt oge P?rpefkaemdgefyqabwt ‘sﬁ%ﬁmare@ﬁaw@b(t'%a*edffm%@ exy 4, 8-
di okelenodiony! , 15- et hoxy-4, 8, 12-tri oxapent adecyl ,

9- et hoxy- 5- oxanonyl or 14-ethoxy-5, 10- oxatetradecyl. When two

6 ad SE@tlﬁtefd%ahﬁsuBétﬂged 1%53‘?0%@91 ‘%rﬁexﬁﬂqp | fReing] ethﬁimino, iso-

oxa- 1, 3- propyl ene,
I-o§3p§9§1 §m|f W’m4?¥ §%T“§ propyl ene, 1-oxa-1, 3-propenyl ene,
| -aza PF 53208 2 4 ALl 200F 10 1, 3-propenyl ene,
1- CFurtherragriyfunclionay groupsdnghide sanyykyb ner,bom,rmdebmdepxyl,. 8i{@i & rajdyameaino,
1- azaclaMylduytarbonil, Syetlo eNYJ-GRdkylxy,2- aza- 1, 4- but a- 1, 3-di enytene. The
1Qunber of the oxygen and/or sul fur atonms and/or |n1no groups is

g?t P ngﬂb %@Cn:?)—t ﬁ%{cﬂlmay Ebtldnglly r‘% s@%tlt b f%n{&%ha%rlo ! %@ﬁ“ C‘_’"l

A SBYIoRY et nelSe A U R B AR A R
gen emmyy Bingphiind ¢-dinhendy, thtOFQPheWéldF}th@PhﬁW‘ trigigorgpirasyl ﬂlﬂHOGQPhQEMi

uns ubmtylphenyednmemynpbergfr Olreshyiphgny, fethylpbecghpietyplenyi, rsmpmpylphenyl
26ret RlyuRARGay | 'd%@ecyIBﬁéhQN IetRoR\@her¥t, BirteHokyPhBityl, @ihok@hbnyput y1 i M no.
I a1 o R
A keyswfn% Pmﬁmy be
subgtqrt‘mﬂwhwi Rdnet3 %ﬁalrfog*}eaxlpdsd'mathylﬁmmamh@yvl 4- a%ﬂnglm@szx} al kyl oxy,

hal ogthoxyelnyipberybardreghoayraétioyiphieeyler ocycl es i ncl ude phenyl, tolyl,
25yl yl, a- naphthyl, P-naphthyl, 4-diphenylyl, chlorophenyl

di cpy BYlo,dytios mmam;edauénau,ﬁg LR bral ofEb14h BRAY!
o i quﬂ’évnb‘i"°geﬁd‘%{eé$% ydﬂje;h%%P ﬁ%«ﬁﬁ&ﬁa&% il

i s0°
net B EtM'eﬁSﬂo Odge EHW GIORRSHY, Imethy!?é‘;!%%%yphenyl
et Higetradoiridingkyl, d'%mdwwﬂmmlbhexwhm%mammawl., et hoxynapht hyl ,
30, GdiméthaRrjchsibHeRa didthoxdcylobexyl, bitRthibeydomery, lchiordbcfcidhe®t hoxyphenyl ,
2, 6di@ﬁl§r‘8£ﬁfoﬂw Biéhloroéyc@'pgﬁfﬁ RREAKS a satgrateg lor éhs@lu‘aft%ﬁ@l‘f/é systém%s.g.Or

0 tro -'di net hyl am nophenyl acet yl phenyl

netHoxyewhprﬁeniV'and ethoxynethylphenyl 25
examples of a five- to six-membered, oxygen, nitrogen and/or sulfur atom-containing
35  heterocycle include furyl, thiophenyl, pyrryl, pyridyl, indolyl, benzoxazolyl, dioxolyl, dioxyl,
benzimidazolyt, benzothiazolyl, dimethyipyridyl, methyiquinolyl, dimethylpyrryl, methoxyfuryl,
dimethoxypyridy!, difluoropyridyl, methyithiophenyl, isopropylthiopheny! and tert-butylthiophenyl
and

40  examples of C, to C4-alkyi include methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyi or tert-butyl.

Preference is given to R', R?, R®, R*, R® and R® independently being hydrogen, methyl, ethyl, n-
butyl, 2-hydroxyethyl, 2-cyanoethyl, 2-(methoxycarbonyl)ethyl, 2-{ethoxycarbonyl)ethyl, 2-(n-
butoxycarbonyl)ethyl, dimethylamino, diethylamino or chlorine.

45



ff Cr-C,2-cycIoaIkyI mhrch IS optronally substrtut?q Hﬁ 2008
functlona groups, aryl, alkyl, aryloxy, alkyloxy, halogen;

het er oat ons and/ or heterocycles jincl ude cycl opentyl, cyciohexyl,
cyclooctyl cyclododecyl nethylcyclopentyl dinethylcyclopentyl,
neth clohe drnethylcyclohexyl Icyclqhexy

but§ H”BfﬁESQ‘?%/'S YE? RokgemedBRzig)vh e@?c?”& i ﬁ\@f’ e iRk fethyl.

di e@timtbszwwneww reshare gll bydragey.cir B s:djmethyiaming @fwbcr i§hiats hydrogen

di cdrla0piibgre beterphen okl @rtary oF caeaxtyideand alaths otharssaed hydedgetioor
uns@t ang & emBrhédysi IR Gnd RS ¢diibined afb 1,4-B@bABLdtyleRs aftPaIRROBANE are
§XQ£Bhﬁ§n°f a five- to six-menbered, oxygen, nitrogen and/ or

sul f'ur "at om cont ai ni ng 35 heterocycle i ncl ude furyl, thiophenyl,
pyrryl, pyridyl, indolyl, benzoxazolyl, dioxolyl, drox l,
benZiertetRIpleIenChiE 9ER I %EQ'DPSSF'F’EIZ"&S e} ‘M@q%?ﬁ'q %N‘Te faﬁﬁ'ﬁh'ﬁ fqﬂﬁ ﬁdﬂ%iwl

di nertethyl andrali yHe, restatetoxiyoben oflall of tematdrgsogem.i dyl , di fl uor opyri dyl,
met hyl t hi ophenyl , isopropylthiophenyl and tert- butylthlophenyl

1@ndGr%Qte géas verg:to éugh& r@él(lc} rﬂl%lr Qetor@tar%llyd?o L#XJmetW]
|so§gogy 3 % t@ﬁ %6 Y g é % ce LS grve
e, mghykoLetiyl o1 eaps%wa e Ry Betrags At Ro BNGrosRet Ry |
etHVﬂhWﬁfﬂBﬂtyl 2- hydroxyethyl 2- cyanoethyl
2- (nethoxycarbonyl)ethyl 2- (ethoxycarbonyl)ethyl, 2- (n-
but @eseAsbRRYEY Bighvih to sd.tmp,&énwleamhnonerahérowlam;nﬁbm oAl rodrbfid. 45
F 53208 2 4 JUL HO6 C?eater preference is given to suc
s Rl R5 is nmethyl, ethyl
! oG et RS 1K Bt (PR, Breeat s | S et hyl am o
and the rest are hydrogen or all of themare hydrogen or R2 is
car R'ox géleated foomr iethpinétold repmobyh intbutyh e-pettiien-sctar 2hyvyakyetygor 2 R1 and
R 2cyanddiiynad or R 2 and R 3 conbined are 1, 4-buta-1, 3-di enyl ene
o@nd all the others are 5 hydrogen. Geater preference is given to
suc ' f radicals R1 to R4 is nethyl
or gzttﬁg a% ékrgﬁﬁeéehggnrﬂggf&%eg’r}ﬁ?}ﬁd)‘p 8%%&?’"0r all of themare
hydrogen 10 Greater preference is given to such pyrimdines (1c)
whepreaRppreigrarge ifolven jagruel) din-pyazaigst (\whesg independerflyhy dr ogen, et hyl
or ethyl, or R2 and R4 are nethyl, R 3 is hydrogen and R is

zswydnngsaectemnhwdr@enemwranocaue,ater preference i s given to such
pyra2|nes (1d) where to Were all nmethyl or all hydrogen. 15

£ ference js 0 such im dazoles (le) where,
i nd%{ng |ge e (§°t§g Sé‘iﬁm?rer"éﬁ‘? metMy1 , ethyl, n-propyl,
n-butyl, n-pentyl, n-octyl, 2- hydroxyethyl or 2- cyanoethyl and 20

R2 GmatéaprefemcmisigivdeFnesmd?eartl-lpyratn]etr(tmgwhere,rimdpyrhdeoﬂy. ethyl. Geater
spreference is given to such 1 H pyrazoles (10 where,

i ndgp,g Qéi&!?éd fom hydrogen, methyl and ethyl,

R?, R®and R? are each selected from hydrogen and methyi.
35  Greater preference is given to such 4H-pyrazoles (lh) where, independently,
R' to R* are each selected from hydrogen and methyl.
Greater preference is given to such 1-pyrazolines (li) where, independently,
40

R' to R® are each selected from hydrogen and methyl.

Greater preference is given to such 2-pyrazolines (ij) where, independently,



gel ected from hydrogen, nmethyl and ethyl, R2, Wand WA
each se ected from hydrogen and nethyl. Geater preference |Zs4 JUL 1006
given to such 3H pyrazol es (19) 1\Q[nere i ndependently, 30 R is
sel ected from hydrogen, nethyl and ethyl, R2, R3 and R are each
sel cte %Sdc% dro en nﬂ t 35 Greater preference is given
UL y&?@ E?W)e Bheriyrﬁﬂ‘@pendently Rl to Ware each
seI ect ed from hydrogen and nethyl. Geater preference is given to
suchf ta R® grpreagtodelates fiohni Hydmber and metdependent |y, 40 RL to R6 are
each selected from hydrogen and nethyl. G eater preference is
gl V@H&atEPprér’éFéhcezrsQwéﬁﬁ%hbm%;{réﬂdriaﬁwfh‘%vhreh”iﬂé‘e%ﬁ%%w l'y, PF 53208 2
ected from ogen, mnethyl, ethyl and phenyl
and R2 to R6 are each sel ected from hydrogen and methyl. 5
Gr SRta8d Ro preregpte srigetqddram Rusrpoer methyh etayiape 28yl #Ws (1k) in which,
i ndependently, R and R2 are each sel ected from hydrogen, net hyI,

et hy 1o &P grefeleiydiectiddroMhytiogEboraethyeach sel ected from hydrogen or
dret hyI 10 G eater pref erence is given to such imdazolines; (11)

r’ret r)el‘:rter pr?f3 Peﬁgedlg Bi\{el){ fo such IH\Iéjaﬁ(ﬁ%e (Ilg\ﬁigea}g ilys % %?gﬁt@d from hydrogen,

R are each
sel ect ed from hydrogen net hyI and ethyl and R5 and R6 are each
sel Rand & ﬁmwmmqtﬁj!éwmmrqm imyeithyl, eihdan-butyimand pheretard i s given to
such imdazolines (1m where, independently, 20 Rl and R2 are

1520 S8R 6ol EABIMRPGRRG AR ardfithyphdy] and  R3 to RO are

each sel ected from hydrogen and met hy 25 Greater preference is

iven togsuch imdazoli nesq% % where i ndependently, R1, R2 and
R 3Raﬁ”8 Re 2terPag: Lo iTom RIS AR net hyl and ethyl and R4 to Ré

are each selected from hydrogen and nethyl. 30 G eater preference
i S @iesienpréferepcecia given Bzotemidazdineo(imputare lireepérbipgtiywher e,
og ndependently, R is selected from hydrogen, nethyl, ethyl and

DheRY ¥ Koo aith 5 Aot L ERLPeh dyy Or 0gen and et hyl .

Greater preference 1s gl en to su triazoles (lq) where,

|ndepengentl
R to R” are each selected from hydrogen and methyl.

25  Greater preference is given to such imidazolines (in) where, independently,
R', R% and R® are each selected from hydrogen, methyl and ethyl and
R* to R® are each selected from hydrogen and methyt.
30
Greater preference is given to such thiazoles {Io) or oxazoles (Ip) where, independently,
R’ is selected from hydrogen, methyl, ethyl and phenyl and
35 R?and R’ are selected from hydrogen and methyl.
Greater preference is given to such 1,2 4-triazoles (lq) where, independently,
R' and R? are each selected from hydrogen, methyl, ethy! and phenyl and
40

R® is selected from hydrogen, methyl and phenyl.

Greater preference is given to such 1,2,3-triazoles {Ir) where, independently,



Rl BRP3R08 are each sel ected from hydrogen, nethyl, ethyl Fi[, JUL 2006
pheny! and 40 R3 is selected from hydrogen, nethyl and pheny

G eater preference is given to st&h 1,2,3-triazoles (1r) where,

i ndependently, PF 53208 2 4 JUL 2006 13 Rl is selected from

hy d RO gesalectee friny hydtogbneibitiyl aadekhyiBad and R 3 are sel ected from

hydr ogen and nethyl or 5 R2 and R3 conbi ned are

1, AUt Prlard s 8L &AW ﬂf@dﬂ:ﬁgu ald mg]‘,‘ﬂ%{s are hydrogen. Anpng these,

preference Is given pyri es and the i m dazol es. G eatest
Erefgrenc IS given to the bases 3-chloropyridine,

dRmetdy Cé’mbﬁlﬁ‘é)?rrel Ta-pda-1.3-dignpenejand By OHﬁsrﬁﬁ‘bSndeQﬁeﬂe
2-met hyl pyridine (a-picoline), 3-nethylpyridine (P-picoline),

4- makrialg Misd, ﬁiefé?encéié‘ddﬂ}eﬁ&ﬂ ﬂh@@}ndm@s ghdink Pidd-diese,
2-et hyl - 6- rret hyI pyridi ne, quinoline, isoquinoline, 1-C -C4-

aI Kk a

&ﬁﬁtes?f eEF@E%F glveﬂpoﬁk%ggsﬁ‘. % ﬁ@?ﬁlfigiridf?ﬁd)é?@ﬁg%am'noPyré'ne e2-ethyl-4-
1@ 436'!”#5%”%‘?13‘7'1“5@?6\{”5'“9 (grPigelipe) &m YMWI(ﬁﬂ“a'ﬁ'fbl“é“ewly‘ﬂyﬂqjt‘%/l -2-
met KyriGofime] 22zethwpyridinenst-dilpi-Bmethaipgtidine, uinslipe igoglingetind ai201-€4-
1- nak@iiddzok de@ethfimidazole 102-Giflelinti&ka R0 -A-butylimidazole, 1,4,5-
1- (?nm uﬂfaszomvh Iorn‘émmd%m@ Rl le ﬂn{Eﬁ-th%Eé dapQl. 1 -vinyl

i m da i mdazol e and

ben TBIVIMRRE. E YRR} st ?%méﬂgaﬁeﬁ RG] s dazol e,
1§. rre?tww<i'ar%P'aa1z8| ninoethybimigazp\er 2-athyie- ipidagqigiryiymigaznee, 220
Fureﬂnﬁ!lnﬂImmbab{%cstaag@w)mmazglé@nd berzpiezoleani nes of the formula (Xl)
NRaR Rc (XI), 25 where Ra, Rb and Rc are each independently

a- @pécuaﬁ‘b@érenc@ﬁs dien o &h@h@ﬁfﬁldazg@ @m%ﬂﬁlrrﬂlhazgfe Sretrlipyridnecneal kyl
eac? 9@@4} may optionally be interrupted by one of nore oxygen

and atons and/or one or nore substituted or

Bnsubsti t ut ed imno groups, or a five- to six-nmenbered, 30 oxygen,
n|tFB@@ﬁSlaﬁﬁ@P@iaseé‘rmCMPteé‘taﬁhﬁf&'mﬁféfhﬂfﬁ@ulﬁdwrocycl e or two of them
conbine to forman unsaturated, saturated or aromatic ring which
I s qperogpal | yxj,nterrupted by one or nore oxygen and/or sulfur
atons and/or by one or nore substituted or unsubstituted imno
2grou , and the stated radicals in each case may be substituted

#€ti onal groups, aryl, alkyl, aryloxy, alkyloxy, hal ogen,

heteroatom; and/ or heterocycl es, 35 with the proviso that - at

| ea®F, R®wod 8f areleactt independeatiy @&C&-Ml oFCHCaratkylRCe-@h cardich Cetaat and -

t he cyahidikgiabachBawhith Mapéiiomfy b@m@rﬂa%d bR dtimdrE@§herBandr himrF abl y
at L n&er G ﬁnol%f L&A of uilubsttRES mirPorBipe, SFaTive b Sk Mgt
bea%}wgen nltrogen andlor SL%FTB F atom-containing heterocycte or two of them combine to form an
unsaturated, saturated or aromatic ring which is optionally interrupted by one or more oxygen
and/or sulfur atoms and/or by one or more substituted or unsubstituted imino groups, and the
stated radicals in each case may be substituted by functional groups, aryl, alkyl, aryloxy,
alkyloxy, halogen, heteroatoms and/or heterocycles,
35  with the proviso that
- at least two of the three radicals R?, R® and R° are different and
— the radicals R?, R® and R°® together have at least 8, preferabiy at least 10, more preferably at
least 12 and most preferably at least 13, carbon atoms.

40 R? R and R° are preferably each independently C,—Cg-alkyl, Ce~C1z-aryl or Cs—Cq-Cycloalkys
and more preferably C,—Cs-alkyl, and the stated radicals in each case may be substituted by
functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycies.

Examples of the particular groups have already been listed above,
45



40 and Rc are preferably each |ndependently a - C18 aIk
%?35}% or C5-Cl2-CYd oal kyl and nore preferably }{UL 1006

Cl -Cl18-al kyl, and the stated radjcals in each case nay be

substituted by functional grouﬂ§ aryl, al kyl, aryl oxy, alkyl oxy,

hal ogen, heteroatons_and/ or heterocycles Exanples of the

par PrRtelpamegngs i thed'e Randd dgdidaisanelydednealiy, ol o-prapg. ISPPrEmRO8 2 4

JULLbuRDGEc-bdi, tert-diitgl n-pentpidaamily 2-peoty! (bdveani), 3-Rertyl aidiRethylacpciaf s

l ncdnuqﬁnmtrmdxw ©hdph,.n- WP&B&M;z-étﬁﬂﬁé@@}’ﬁ-’dmﬁhh%w 1,1sec-butyl,

terélrgb 6%5% I t%n nltp)ﬁle r’nggr‘)eh E‘J‘&M,h X?;@gn Imﬁlllén%tl ‘%Typﬁﬂﬁyci

- neo I e ntoctyl ,
E1230'5“(5’ 5’% fty! icyf%g ’Wgt hyl propyl, 1,1 d| met hyl but yI ,

benzyl, 1- phenylethyl 2- phenyl et hyl, a, a- dlnethylbenzyl phenyl
t ol When twpiofing R3-R Gneh 8bmdh§nb forrﬁ’arwgrhttmy may by, dbragsampig,| 1 butylene or
cyci,obhentyiéne. When two of the Ra, R b and Rc radicals forma chain,
this nay be, for exanple, 1,4-butylene or 1,5-pentylene. 10

tertiar
1(57( Z%p?eﬁ f)‘ﬁf” rygﬁq o?@ﬁgqnm}lp ()flLlpguJaDc[ﬁrIu | ar‘ﬁ{’ﬁk}“'"e gletchA?ert-
Yaring, @H‘ty a‘?ﬂtlf’ﬂé“'"‘dP@EW'P’FY@WI'%H?W@Octﬂ?@t"ﬁw%wﬂ Ahrihegy!)-
d| earhm 4 @p@pﬁmtﬁmm Wi-n-aropyle-pedtylamins: dpyirbrthekdamine di-n-propyl-
di - SotyRinGRY i RpREYHbtByThexG)antlhe, Biisopropyiéthgarihé mistRropdin-glopiaamd, -
oCly 1L;§d?6ﬂyﬁ)ut Qhurﬁ &Ws@sﬂ%ﬂ: fy%‘;rmél éﬂ@ bk |ne diisopropyloctylamine,

15d ! Iang FyY{Z ettrfy}fnle)é%a ine, ~|n| bs l'?ypeﬁlrllneeﬂ- - ropy%mlne di-n-butyl-n-
d| i R !aamﬂ H'ék%tsénﬁxwém'nqulg&ﬁtv@ﬁty'ﬁ@@ﬁ rHU%(ZﬁWhexv')amme N-n-
di i dyipyophdine( i3-se¢-butyipyaroldine i tert-butdpyreliding. \N-repenpipymolivine, N,N-
di - dﬂmbll:lirl@}lclohe)@raﬁmbel BN-dlethylcliclonexplatnine; MN-d-erbuyicacibaRylamine, N-n-
di - Blopiipehilieg W-i8sprékSipipatidife, ix-bl ﬁéf'di?ﬂ@‘ N‘-@ec-butylmpendlne N-tert-butyl-

t
Cﬂl_ 5@%‘9@&% (\%erﬁéﬁ{é I?ﬁ?éyh W L1 thlé[*)é ?_F%o'm%' IQ?ert-
N- n244R P%ﬂ '8° PREIRe ‘?PéY "Hﬁ ‘F'EMH'}HB propyianiline, N-
N, I\Pﬁtﬂ'mé Recgnyla@mwb@nmrél-n tyiandine, rN tﬁitnyqﬂmrewﬁ@&gxlwlﬁ@w M- n-
pr otolldivie pé,Niditn ibetyl-fNtoludine:; diptplibenzglamisie rit-n-phépgtbbndylaniriepdin di ne,

N- s§iyisiab-yarinhd) @lettipRéhylbfideS Bt SHodihemPanh8d dilhBBiyiphenylamine.
n pent yl p| peridine, Nn- butyl m)rphol I ne, N-sec-butyl norpholine,

rﬁ%/?f? HBDTRIBRUC) A iRemeN B DY BrITR. Sr iAr Shrarmioe.
ben‘i'wflfwyibs'tﬂﬁ'f’tﬁ'ﬁyﬂ'd‘rh'-!W"ﬁ@e“tmlﬁ'ﬁ@ﬁzN/N %nﬁutmmglqhamlammﬁeand tertiary
N, Nardinesedf jpgityl fsotretsul di ne, N, N-di et hyl - p- t ol ui di ne,
N, N-di - n-butyl - p-tol uidine, diethylbenzylan ne,

de' 'IBarﬁ)c,ru%H I::J%Feﬂ%& }eﬁ%m deQJr-‘ELWl h?@é%léﬁgﬂe%ﬂd te‘#tia?}ézﬁéih%'}ﬁpéﬂtﬁm ne,

I_gropy phenyl am’ne an - n- but am ne. erred
ter B9 ?y amnes (Xl) are dii sopropyl et hyl am ne,

di ethyl-tert-butylam ne, diisopropyl butylam ne,

di - Adptiarydmine which ig IIimveiisae:,refNrNamﬂcm butsed @ymrdirhuatnweamenﬁpnabm in

t er ¢on@ast to tAEThRRE-listd RANEYhasitirosRESticalFic, siteanliaming. preferred
gertlary am nes are di-n-butyl-n- pentyl amne and tertiary am nes

an d'PeEf\'{-gry %x)mlnésS g%?eragdcl:y g;eef{)Hu"f‘ar Harﬂé ﬁgne §|Qfen%d Obé%\é\fe%%yc% eferred

compounds, for example o the formula (l to (Ir) when the basicity of the latter auxiliary bases
is insufficient for the reaction, for example for eliminations.

40  Examples of acids with which the bases may form salts include hydroiodic acid (H1), hydrogen
fluoride (HF), hydrogen chioride (HCI), nitric acid (HNO,), nitrous acid (HNQ,}, hydrobromic acid
(HBr), carbonic acid (H.COs3), hydrogen carbonate (HCQ3 ), methylcarbonic acid
(HO(CO)OCHj3), ethyicarbonic acid (HO(CO)OC,Hs), n-butylcarbonic acid, sulfuric acid (H,S0O,),
hydrogen sulfate (HSQ,’), methylsuifuric acid (HO(SO,)OCH;), ethylsulfuric acid

45  (HO(S0;)OC;Hs), phosphoric acid (H;PO,), dihydrogen phosphate (H.PO,’}, formic acid



conﬁzggé g0 t he above-Ilisted am nes has three I dentical radicals,

?yl amne. 35 Tertiary amnes, preferably of the formu gy, 200€

(XI), are generally preferred o % heterocycl ic conpounds, for

exanpl e of the formula (la) to (Ir) when the basicity of the

latter auxiliary bases is insufficient for the reaction, for

ex aSOOH) Aceln 90 (REGOPE). PBIORS afith neandyso-RItyTigcid RIFAIGAFS Pateh e

bastelyemrsyifonigracidsteneanesuliohiodeid bedzai apili, 2.4&efitethyibgnzoih peld atpmrelic

f 1 usuid, ehethaiisliforitysdido g anestifoniciadia afdiahiorométhanesul@ait deif iNGErknce is

ni tﬂi&é‘ﬁsto %eﬁ O ac!éy 95@&3 rp%m&weg’tﬁi’oﬂm abi Haﬁéthanﬁiﬁléfglge h&a, 3G 6l

%Hcg O 08 A A b o s k20 i BT Byt .
'Oﬂg%nfur. c acid (HZSO4) hydrogen sul fate (HS04-),

met hyl sul furic acid (HOQ(SOQ2) OCH3), ethylsulfuric acid 45

( HO6 2@Pgréxedidmbodiplanisipirambbngo@rs fktéd-E21d68 4proticdiclay )l theg efe reiowsp hatheut

( H2BQ8 ploportiridBr Eevig allad e, m@g&ngovéd kdlof th%%cﬁmauxﬁﬁ?ﬁés% @ei d

10}(3 Srﬁa artra dof%riﬁ‘@{ ?Qmﬁs f%q.egrl amgs reate?ﬂ-l BLA 1y reﬁara%? gr%atgrltt\wla%léf;a agl d,

2, AngepreiRRngPen# ¢ dﬁ?sﬁpref%ﬁ?&’é“?aée" *&'@lg& ar}ﬁ’é‘% PEIPFé'?ﬂE'PB‘ﬁT anyci d,

et heesul foni ¢ aci d and trifluoronethanesul fonic acid, preference
is given to hydrogen chloride, acetic acid, p- t ol uenesul f oni ¢

ACT BhefePEALOBTREH J @Bk SuxiBiytbase whoSe Sail bf RikHY bBRAZAE ScidChdle AN
1§ ri .TnletHrg{ t%ﬁérg'ﬁ%eﬁ% cﬁ)mtﬁe &u s% 3?{%9 %ﬁéﬁ%&‘? he'% f?Lseé ﬁ@?oe htag gxdr ogen
9 e
(pr o0t cpeRsPoBi 3; VEUP B°HToif 57 BP0 BPILER 1PBne. of
Lev@fgfe@éwd%‘?s than & mqi%/hg Wérerpé‘?fﬁ’\?@we%ﬂhﬁ" BMmot%b apdingstpraferaliniess
auxthén ampl%lase, the 10 nolar ratio of Brénsted acids to Lewi s
acids is greater than 4:1, preferably greater than 5:1, nore

20% et g PO e sEllf@d? tl% njror gﬁé Bt iRRARLYs 46 Sé’r’ie%u%to@l@w 180% and

aUXI P’["E&"F%ﬁfﬁt?%%eg""\%ﬁ‘so"eé aE?iinP%t PLeraRiy Py ?végélsgggelssagljvgm E:Ig rsul;\?e a

15 nelting tenperature at which in the course of the renoval of
t heAwaid theaguxiliatyibgeasdgnphiasi ereferenceds givenftd swchtbasksodwposilts have zof t he
pr o) valifie sfad 350 prefedblySof > 140 Smork Referdtadt >U0 . THY E4I0EVahas & measure

253 r eéf%e?&'la\‘ltyl a?uﬁ% &e@@rﬁ)eé byl I%éhard?ﬂrﬁel ﬁt ehAla Sbl@érﬁ Ef@in2 ol % h

 hoofiat cRétis® Bantein T Yoy, 19181 &&augﬂ?qu'%ﬂ% Sergab i ° ©

el%ﬁ?ﬁ%ﬁ T4 pagpdd- preferabl y bel ow 100*C and nost preferably
bel ow 800C. Anobng the auxiliary bases, greatest preference is
gi VR Righl@ prferiad basoehiok) fag exatrgld, Rilflikawie sated obje(i30)-melylirtidadoie>TIRbD,
3P’ eﬁﬁro@bjrﬁétr@flmﬁafb% as'HHBe RrfdnBbr2B] o/g. & DR-a%S 02 108, daf ks3filitywsbiye i s a
%ﬁ‘t’ﬁ |02i§&ﬁménngneg%§¢%|ty and is descrl bed by C. Reichardt in
Rei char dt

stian vent Effects in Organic Chem stry Weinheim
. VCH, 1979. - X, (Mnographs in Modern Chem stry; 3), |SBN
3- 52%@15@@mle®§fwlt@qajly effective as a nucleophilic catalyst {Julian Chojnowski, Marek

Cypryk, Witold Fortuniak, Heteroatom. Chemistry, 1991, 2, 63-70]. Chojnowski et al. found that
35 1-methylimidazole in comparison with triethylamine accelerates the phosphorylation of t-butanol
by a factor of 33 and the silylation of pentamethyldisiloxancl by a factor of 330.

It was also found that the hydrochloride of 1-methylimidazole has a melting point of about 75°C
and is substantially immiscible with nonpolar organic products of value, e.g.

40  diethoxyphenylphosphine, triethy! phosphite, ethoxydiphenylphosphine, alkylketene dimer,
alkoxysilanes or esters, or soivents. For instance, 1-methylimidazole-HCI, in contrast to the
polar solvent water, forms two immiscibie phases even with acetone. 1-Methylimidazole may at
the same time serve as an auxiliary base and a nucleophilic catalyst and is separated as a liquid
hydrochlioride from organic media by liquid-liquid phase separation which is simple from a



A h#ﬁ%§¥ g)referred base which, for exanple, fulfills the stated
obj ect % 1-met hyli m dazole. The 30 use of 1-methylim dazolp; g8; a§(s
base is nmentioned, e.g. in DE-A 5 02 106, but its utility as an
ionic liquid is not nmentioned th . I-Methylimdazole is
additionally effective as a nucl eophi l'ic catal yst Pulian
ChopraesseRirgineptingpointefiew.k, Wt ol d Fortuni ak, Heteroatom

Chem stry, 1991, 2, 63-70]. Chojnowski et al. found that 35
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phosphite et hoxydi phenyl phosphi ne, al kyl ket ene di ner,

al kox es 0 or solv
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mayofdiie satt e a $quikbphaserpo significantaiecempoaition ofitizer grothesof valne ogcurs. The
NUCpck RAIts| of theSifrdaySiks A MoSmERBIBIe Phadts Afth fesk belaH diganityborcdyl or i de
fro&gsg,gbgggb&,erredl a by liquid-liquid phase separation which is
sinmple froma PF 53208 2 4 JUL 2006 16 process-engi neering point
of view Instead of 1-nethylim dazole, butylim dazol e may al so
1He Adeher highy WﬂFWF%WF'%aWevii the gieter |°H?€FészéP'§y'P§'dQPf@&d‘99 Pi qui d
at ditfevent pwidines as ardiarydasesiatiestribedetgy ini DE A0 624 nay ithdiliysedn &sic 5
an jRuiiid mafto gl catal yst for reactions in which materials
are handl ed ich are liable to deconpose even above room

nper at rmate of 11 azol
|+ K ER teand dontie 3 it we s R tfrgaEﬂa'r"W i b ah g PR o
24 i @é@ﬁiﬁdJ%W%@ tAsvancepl Qeganis Ahemistiade Ealfor oYV iy SensoNew Yais 10
pr efa86at. 294334, 340, nore preferably of > 42 and a nelting point at
which in the course of renoval of the salt as a |liquid phase no
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POLE myifels i aoPERr ric 6 CR 3L e B Apuoll sk ZERYRERe gm y
29)r emay 3eas thisp@a time 195 &) auwdilipRdase eRdqwcigephilisicatalyst and is separate
2- etdwyliquigrhydrioctdoridd fremusganioimedihi by fadinaidiqyid/ phade sepsragisn whikh isisanpje

basgsm b prod&eenbinesting plint of lieWE 198 50 624, but its utility as an
I oni c lquidis not recogni zed there. Pyridine itself and

deriva di.ne are knovvntot 058 S Ki_l n the art as
nucESab AT ey e SororiRRl Wntep s hoig 3 e e b gl o
3therreigrably of 376 niole 9fetﬁfﬁb'VJQS AA2¢nd & elingsapiat at Waigh 'vdchU@gaSre"PFﬂl
2940f 183s4)t 284 Tiquid phasevas sighiticant degerobasitient oftiieeprhgiudt afoblue pcales. Tiie
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i mm sci bl e vvi t h nonpol ar or gani c products of value (see above) or
sol ent s rve at ane.ti
o, STyiRreRalin B rRfimiGd AR Hehdi p Tl Riefton ok B ERige ol
wnth scavengmg of the released or added acids, optionally with nucleophilic catalysns batchwise
or continuously and under air or a protective gas atmosphere.

For temperature-sensitive products of value, it may be sufficient to allow the salt of the auxiliary
base and acid to precipitate as a solid salt during the reaction and not to melt it until the workup

40  or following removal of the majority of the product of value in a solid-liquid separation. In this
way, the product is subjected to less thermal stress.

The invention further provides a process for removing the above-cited auxiliary bases or
auxiliary bases used as nucleophilic catalysts from a reaction mixture by admixing the reaction
45  mixture with at least one mole of acid per mole of auxiliary base. This allows the removal of



as BFPB#AR d hydrochloride fromorganic media by a liquid-liqujdy; 2008
phase separation which is sinple_froma process-engineering point
of view. Equally, all derivatived of pyridine may be used whose
salts have an ET(30) value of > 35, 30 preferably of > 40, nore
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recovere e _salt i ary base recovere romthe
pr oBePe QF?H? W"Ph%’ @uﬂfﬁ% to those skilled in the art
and recycled to the process. 5 This nay be carried out, for

2(e x alimdcessaby the dhesarpaye dididecstaiidre dis redsedauxi | i ary base usi ng a
strong base, e.g. NaOH, KOH Ca(OH) 2, mlk of i me, Na2CGC3,
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necessary, e released auxiliary base may al so be renoved from
the salt of the stronger base or the solution of the salt of the
st riyaigEed presehasylations waieh Fafrbe¢airag ownvith ierpaeaeamaccordipg #q e inwentien ar e,
30 or are xaohpybartiorssoh whinit shosphatisionpowds don exemple pbosbhines plssphinig, t he
aUXgghdrl pYoddRHBus BR¥erdP@nypRnER), phsphiid @eﬂer@ rpn@é.w@@yﬁanwscbn&bnw sAH

sol ﬁ; ﬁﬁ: pho% 1% Ek.e&tég g)ﬂgsrphgnltgs) PH’ F Admils, BSJ haéss €Nt
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¢ ol HeFRIOTS %fﬁe" %heré%ﬁ?st%?awaw%m’aa%él% e DESRRH o base
naydxlb%:d@ﬁ B qspip@g eplaf ¢igraides, phasphespusegters (phosphites), phosphorous dlester

35 halides, phosphorous diester amides, phosphorous ester dihalides or phosphorous ester
diamides are formed and an acid is eliminated in the course of the reaction and forms a salt with
the auxiliary base as described above.



A fBF53808 possibility of recycling is to distill the salt OZApnﬁ;m%
auxiliary base which causes the salt to thernmally deconposé t©
give its starting materials, i.€el8 the free base and the scavenged
acid. The lower-boiling portion of the salt is distilled off,
whi | e t heORi gher-boiling portion renmains iggthe 25 bottom product.
The free guxiliary base is either the Iom#lg&&ﬂgh-boiler. In this
way, egy? M. - butylimdazole formate is sePqrated distillatively
to give forfic acid (top product) and 1R-" buryl i m dazol e (bottom
producté, as described in EP-A 181 078, Preferred phosphoryl ations
whi BhpseRipPUSestetsTi ed out with the prodd@sPhRiee ¥Fng to the

i nveIPSPRINeS 30 are such reactions in which phosphorus conpounds,
for exanpl e phosphi nes, phosphinic esters, phosphinous esters
(phosphinites), phosphonic esters, phosphonic halides, phosphonic
am des, phggphonous esters (phosphorites), phosphonous anmi des,
phosphorou$ hal i des, phosphoric esters, phd3Pberic diester
hal i des, phqQsphoric diester ami des, phospho;ﬁ ester dihalides,
phosph&Q ¢ eRter di ani des, phosphorous e$&ﬁrs\§phosphites),
phosphorous di ester 35 halides, phosphorous diester am des,
phoiégproug ester di halides or phosphorous ester diamdes are

for SPROAOUSPSIRS @ i s eliminated in the Rboshosicestershe reaction and
for nOPORIE \ith the auxi liary base as descri bed above. PF 53208
24JU 18 OROR I Z R /PN RR /P\ R . Phosphinous esters
Phosphi nOR esters phosphinites; OROR ~P | &R~z Rb ' \R- RO
/P\ R ./?hosphonous esters Phosphonic esters Ipﬁ'osphonites R OR Z
PbagP\ RO OR RO OR Phosphor ous gﬁéé?sbghosphoric esters

I 1 ~®o
phosphites OR 1 1105;.z
Phosphorous esters = Phosphoric esters
phosphites
OR
CiR | ,/z
PN =77\

R X X
Phosphonous ester halides Phosphonic ester halide
or amides or amide

OR
OlR | /Z
. A N RO P \X
RO X
Phosphorous diester halide Phosphoric diester halide
or amide or amide
OR
/ 7
N =
X X N
X X

- Phosphoric ester dihalide
Phosphorous ester dihalide or amide

or amide



é 52 R x R x Phosphonous ester halides Phosphonic ester
ha|?é amides or anide OR OR 1,5~ R. 0 /P\ RO/P\ 2 JUL 2006
Phosphorous di ester halide Phosphoric diester halide 5 or am de
or amde OR | OR /P\ z Xx x X Phosphoric ester dihalide
Phosphorous ester dihalide or am de or am de PF 53208 2 4 JUL 2006
19 Inthesh ésmulpe Ryf 2nd, R"Ryre fuchrady fesired @dicalck asthy adeedchddlogerdircal , X
andpséadehaegat) fdn akapgisF, @), BraseNIDd bosem or isubstixasy hendsubSitutedsr, 1,
CN, dlgé%t@téd SiNo gRIUpARIUDE biygeh Qbifur BPAPSHL LS itutdald? thoRbsubstituted

di sy ﬁtﬁe %.‘_pd am no groups and Z i s oxygen, sulfur or an

unsu Itutéd or nonosubstituted nitrogen atom 5 These

hosphorus conmpounds nay have one or nore, for exanple two, three
or Thsse phosphasfisgoaipbynds\way deve dneas morep for exampleivaldhige owlgur, phosphor us
at opreferably twaIGithree, M@e pdferatiytéo, phbsphplin atvensahneush corpotntsi tal | y
bong%gp,{gyusaatgpﬁéé}g@p,cglgbmg%sbngge such bridged conpounds havi ng

phosphorus atons i1'nclude’ diphosphites

(%(R‘O)P—OZOP(OR’)(O? %{Horrrula 11) 15 di phosphoni t es;
1q RApPRMPleg)OsUSh piggegRompoungs 'Q%V@B ghogahpjus at% BFifos phi ni t es
(R(R)P-OZ-0-P(R") (R . (formula 1V), phosphite-phosphonites
diphosphites
(RO}R'O)P-0-Z-0O-P(OR"YOR™) (formuta 11),
15

diphosphonites

(RO)R'P-O-Z-O-PR"(OR'™) (formula H!},
20  diphosphinites

(R}R)P-O-Z-O-P(R")R™) (formula IV),

phosphite-phosphonites
25
(ROYXR'O)P-O-Z-O-P(OR"YR™) (formula V),

phosphite-phosphinites
30 (RO)}R'O)P-0O-Z-O-P(R"}R™) (formula V),
phosphonite-phosphinites

(RYR'O)P-O-Z-O-P(R"}R™) (formula VII).

35
In these formulae, R, R’, R” and R™ may he any desired organic radicals and Z may be any
desired bivalent bridge.

These radicals may each independently be, for example, linear or branched, substituted or

40  unsubstituted, aromatic or aliphatic radicals each having one to 20 carbon atoms, such as
C,-Cyg-alkyl, or C,-Cyg-alkyl, C~C1g-alkenyl, Ce—Cyz-aryl, Cs—Cyo-cycloalkyl, each of which may
optionally be interrupted by one or more oxygen and/or sulfur atoms and/or one or more
substituted or unsubstituted imino groups, or a five- to six-membered, oxygen, nitrogen and/or
sulfur atom-containing heterocycle, where the stated radicals in each case may be substituted



25 OP-OZ-0-P(CR") (R ... formul a , i
phogg%%éép%osphi niteg 32)((RO)(R')O§P-OZ-O-\P/%R')(R... ) (£dr il Kot
VI1), phosphonite-phosphinites ) (ROP-OZ-0-P(R)(R ... )

(formula VII). 35 In these for ae, R R, R" . and R.. may be
any desired organic radicals and Z may be any desired bival ent
bri B e 8PN dkYioKy hpglpatorsRNiARGSEPEYEIEE | v be, for exanpl e,
| i near or branched, substituted or 40 unsubstituted, aromatic or
al i piadompotirad inttiched atly eBaMieigmaneichily of Onsyanlaeidalflsapditlutetich as
d-da-alkyl, or Cz-C a-al kyl, C2-C18-al kenyl, Cg-C, 2-aryl,
-Cl2-cyc | kvl . each of which i.onal | e interrupted by
SmecBraias L By GEPuR ol e rae O B mefs Y B PR FoRUS
sub®t ut ed or unsubstituted inino groups, or a five- to
si x- menber ed, oxygen, nitrogen and/or sul fur atom containing
het er ocycl ep RBIERENE R atjenly r adi cal s in each case may be
substituted PF 53208 2 4 JUL 2006 20 by aryl, alkyl, aryl oxy,
@r:akxéoxy’ het er oat ons and/ or heterocycl es. The conpounds nenti oned
y 4eh be symmetrically or unsymretrically substituted. 5
Exanpl es of phosphorus conpounds havi ng one phosphorus at om
i ncKuddando'sae edchtintdepéndentylcaygeqiduliir) NR™ oia Bigle bO@IRE) ( X3R9) (Vill)
10 where X1, X2 and X3 are each independently oxygen, sulfur, NRLO
or @7 3 NdlaRg RO Ychffiep&RdeRtydaeRticafbrimA olgBiERARAENT | v 1 denti cal
1€r different organic radicals. 15 Exanples of phosphorus
onpounds havi ng two phosphorus atons include those of the
f or FEAMPIEs|ckpharpoguseppaUNs's kaving twy pRospiorupatpmincluge those ofthey x 22 e
20 formewle(Xk1 1, x12, x13, )(21, X22 and X23 are each independently
oxygen, sulfur, NR Gor a single bond 25 R' and R12 are each
i ndependent | y i dgHty*tal or different, individual or bridged

organic radicals R and R22 are ¥adh | ndependently identical or
di fferent, individual bri d%ed/tﬁ gani c radicals
P-X".y-x2.p (1X)
R12_X12/ \
XZR?

20
where

X", X%, X, x*, x# and X* are each independently oxygen, sulfur, NR' or a single bond
25 R and R' are each independently identical or different, individuat or bridged organic radicals
R?'and R* are each independently identical or different, individual or bridged organic radicals,

Y is a bridging group

30
The phosphorus compounds described are, for example, suitable as ligands for catalysts for the
hydrocyanation of butadiene to a mixture of isomeric pentenenitriles. As well as the
hydrocyanation of 1,3-butadienic hydrocarbon mixtures, the catalysts are generally suitable for
all common hydrocyanation processes. These include in particular the hydrocyanation of

35 nonactivated olefins, for example of styrene and 3-pentenenitriie. It is also conceivable to use
them for hydrogenation, hydroformylation, hydrocarboxylation, hydroamidation,
hydroesterification and aldol condensation.

Such catalysts may have one or mote phosphorus compounds as ligands. In addition to the
40  phosphorus compounds as ligands, they may also have at least one further ligand selected from
cyanide, halides, amines, carboxylates, acetylacetone, aryl- or alkylsulfonates, hydride, CO,
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for exanple, suitable as ligands for catalysts for the
hydrocyanation of butadi ene to @i xture of isoneric
pentenenitriles. As well as the hydrocyanation of 1, 3-butadienic

hy dslefinardimes, uyoibalstias, nitiiles Nertaadoysibs amhtatigeihahaletoaransitits binersf or

al | pi&,QAEBRo hm%oayﬁfa%umaem%%ssﬁmg hwﬁme i pR6dpHeSite dhd aﬁasbh&ul ar
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ene an

for M ERTAES t°i B?? ?’cPPB? fuaﬁwﬁs ‘”HW‘B%B'P%B&'S}? QP?%H‘”“"' and |
%ymanhltﬁlagﬂnéﬁdescmﬂdmwév B¢ theatioren. and al dol condensation. Such
catal ysts may have one or nore phosphorus conpounds as ligands. In
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am nes, I'f Onat es,
RIS PR o Bienlonard ged o ygogrendion. 8P aiel s oL FRISHE! Wvhs,
1Q1| t Yl pithe PRPW@F@PBW@P@@JW&MCWW i cs and heteroaronatics, ethers,
PF3 and al so nono-, bi- and multidentate phosphine, phosphinite,
ickWHM(h%g: asd, PH\Q Blintdfferdnt %?ﬂ@s sga%mdtv.rdszgﬁs.l F{r&ér"{%ﬂ&at iﬁﬁy
[ e and coordinate to the
@ans@x |(P}e)s ock g+2 Wpa@%j ’Eer osphor us ligands include the
hos hi ne, phosphlnlte and 5 phosphite |ligands descri bed
%r e(\‘/at@}uféﬁ fyr msiraferayiptions gerarally formdhereatalytically apiive speciasifipmghe eatalysts t i on
gr oerpatdiybtl prexiirsbiseisétbinicach casd afree hydndorenyfatief enditidng. cobal t ,
rhodi um ruthenium palladiumor nickel atonms in any desi red

B c%l)é(lﬂ'!ﬁhe@‘ EFUA0, Lhablif haHERLT o
e e RS °é°?'§n WP 5

A R e e

2Qsed, it may be in different val encies, such as 0 +1, +2 or +3.
Pr eTrerpeenaeatibts of tugse gatalysts isi ooktle/la@d))ncmmnlﬂrhtcm i @9 in pianlcharttebwb ar
ni clve b4t&)st systentsddra hisalialy Hedtroleddn ele@birye &ithed\Be aanBerkdry ndveidbd he
cat @g%g,lgg@g,gdyreaggéd\bg neResthigst fromthe catalysts or catalyst

precursors used in éach caSe under hydrofornylation conditions.
Metal s used for this F Fose are preferably cobalt, ruthenium

2% hoRIPeRFSeSal RreRATngine PRaPNBIURFOMRIURS ARF Ble coreRPRRIRaGRRIYSH amknoWBul ar
cobier ¢, forlesainplerfrom USR9081120rHS 7520463068 F9at 7T U8 1281565 tUsge. 20

Thes paxgaaras 6eur,od1, Wiese143a2,al g 95/53983 a6OWIO 99/616€5.1 nconveni ent .
Th| s is true in particular because the catalyst systens are

aﬁoup%gé]ﬁ( gle %sg)ﬁgrus %or}nponr?ds uosu S}gefheoéatglys% ars l|§as edsand therefore have

*$5 Processes for
3%r eﬁ%ﬁ‘?&‘f@"@ﬁ@’%ﬁﬂgmwa@ chFr?i@UH? canhg "%"I'?@V @GFtP‘%%’beﬂ AOARAIRPIAR yst s
ar egivedipsterpié desired, tipeompornneay e ispiateiSarsl/am parfied Jor a¥ygmpled23, 453, US
5, 9@stiatibR, befdte furthét feanbon. ThiSdiebtebi® heB AT, exbibpib, rédaded Withla didMd give
01/ #4 8Réntatdbh&Phdnt fgana N thRa9dhEALRmetric ligands are to be obtained, two
equivalents of the diester may be reacted in a one-stage reaction with one equivalent of the diol.
35 Otherwise, one equivalent of the diester is initially reacted with one equivalent of the diol and,
after formation of the monocondensation product, a second diol is added and further reacted to
the phosphorus compound.

According to the invention, the acid released in the reaction may be scavenged with one of the
40  auxiliary bases specified to form a liquid salt, so that this synthesis may be considerably
simplified.

Organodiphosphonites of the formula lil, and also catalyst systems which comprise such
organodiphosphonites are known, for example from WO 99/64155. For the preparation of such
45  organodiphosphonites of the formuia 11, WO 99/64155 describes the reaction of R'PCl, with one
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| i gands, a 30 di hal ogenphosphorus(l11) conpound, for exanple, can
be initially reacted with a non@al cohol to give a diester. If
desired, this conpound nay be isolated and/or purified, for
exangk & RDH arid stbidqli@it reabtiontue fhe (RORFC! bBRine€ &t haia mdlbibasel @st er i s
phons okt G CF or & E8peEHe WOIZI0R o RingbfRugh e o MPRTE™ © b
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Sone equi valent of the diester is initially reacted with one

eqickatiegio td intenort] it priomadt procebieR fof ExanBlai tes oDWVOtIs4155, for
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th r s - I honi.tes of the formula
11 PrOYERE iptlnd ' eiidicbie SRR BRANEIRISBY R8RSR, ¢ 1 one pi v
53208 2 4 jUL 22 nole of ROH and subsequent reaction of the

15( RdY gereql. theapasifirdcPhasrhRrus &PMPNAINaY behrisrated; for examplares Blloys:

(ROR PCl, of a conpound HO Z-CH at a tenperature in the range
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di fsbparQIBIG Foi /MR streams 8% 8 sardiOsticaR. it R\ARBIpbSIble, AhailiXieks gretérb@se i s
o 2‘?2 @%a&'ﬁ‘nﬁ%[lhmjba%?ﬁxﬁ aﬁ'é}%etJQ%%ﬁorE ﬁlergrgﬁ\%ﬁP@Qéidj. i's renmoved fromthe

on mxture w the ai lary base, and, as 10
above, the auxiliary base and the acid forma salt which is liquid
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SOl Jbdifd b9 theldR6r arAeS PIME UscureAPound in a suitable solvent form
two I nm scCible liquid phases. 15 In general, the specified

hosphorus conpounds may be prepared, for exanple, as follows:
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35 nveaythedim &5y fecoqds EO@Jlua‘b%%ﬂthm%SFﬁé“—"amfapw&pe Fa®dded to one

40

or ‘propasaty apfhagaeratyrte afnssesexipaigunon thensessargapplisd.

The residence time chosen in a continuous reaction at a temperatiure sufficient for the reaction
is preferably short, i.e. from a few seconds to about 2 hours, preferably from 1 second to 2
hours, more preferably from 1 second to 1 hour, even more preferably from 1 second to 30
minutes, in particular from 1 second fo 15 minutes and extremely preferably from 1 second to 5
minutes.

In a particularly preferred embodiment, the preparation of the phosphorus compounds,

45  preferably of those having more than one phosphorus atorn, more preferably those having 2 or
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possi bl e, although |ess preferred, not to add the auxiliary base
until after the reaction to ren®ge the acid. 25 The reactants or

t he conpositions specified are fed to a reactor and reacted with
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i s BriBE OIBIYSHAP PF89™E. from a few seconds to about 2 hours,
preferably from1l second to 2 40 hours, nore preferably from1l
15 e cnnitlg the réadtiony goodavizing hax te bp eedussdaivr yxdmptenhylstisieg onaircblatiod Gy
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preferably from1l second to 5 mnutes. In a particularly

preferred enbodi nent. the pr ratign of the phosphorus conpounds,
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pr T e stiTes of hi§ylar wasieTs ) abaiiervbavingintemaporexiprjal aking gl PsefemB% phor us
2wt oesctiemohixngpumps.ef er abl y t hose havi ng 2 phosphorus atons, from
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oo Aol R A ban Bl L
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exchange "of substituents on the phosphorus atons and it is thus
possi bl e to prepare conpounds under predom nantly Kkinetic control
havlNSRuNtinEPEsk Y offeresdrihed ARYBHRSIBROVEIES M s PRSP eeamitaiiYs of
3¢ hecoprigaslieniqligd, and phosphorus conmpounds havi ng m xed
substituents, for exanple compounds of the formula (Vill) having
di T e8itiopréduct M8y beiS6lARl afdorpiie Fom td SHAGhIER EontiBsd thé uent s
bei A SKERARIEARS o mERBRSPHANGS o8 roFSirble By Ay Rllon FBcrhilion,
phos ho.r us at om or . one. 15 DOrin tRe eacyt Ion, %oo m Xi'ng has
t 0 BYARHIGFASEPNak e simple St IZBPn S TP RRRS PR NG RIS ot P IOB BRI ng
35 t ¢f cambipationsrihgteps or nozzl es.

The solvent used in the reaction may be one of the above-listed solvents.

The auxiliary base used in the reaction is generally used, based on the amount of acid to be

40  expected, in a stoichiometric amount or slight excess, for example from 100 to 200 mol%, based
on the amount of acid to be expected, preferably from 100 to 150 mol% and more preferably
from 105 to 125 mol%.

The reactants for preparing the desired phosphorus compounds are known to those skilled in
45  the art per se or are easily deducible and disclosed, for example, in the prior art cited in this



UsePEI53R@&ct ors i ncl ude apparatus known to those skilled in %V}EJUL 2008
art per se, for exanple one or nore stirred or tubular reactors

in a battery having internal or Zkternal heating and preferably

20 reaction m xing punps. The reaction effluent is conducted into
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5 s sapmraf thedeatentsab salidtfemper at ure at which the salt of auxiliary
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crystal lization, menbrane separating processes, chromatography 35
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Ul vents. The auxili ary base used in the
reaction is generally used, based on the anobunt of acid to be 40
1®xpect ed, | MOERBISRENKIRTEL (Vi) arount or sl i ght excess, for exanpl e
from 100 to 200 nol % based on the amount of acid to be expected,
preferably from 100 to 150 rml%and nore preferably from 105 to

The r act ant he de red
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2Cited in this PF 53208 2 4 JUL 2006 24 docunent, as are the

St OA&BIdMYRS thie tnveftion 0§, Xhardndare dadh na&hddrilg oxygae, tsaiflr NRWF bra each

ot hghgie bdnaPOSsi bl e, the reactants are used as liquids or nelts,

and to this end are optionally dissolved in a solvent or

di spgrsed. However, it will be appreciated that it is als

pos&i B hydiogen & grdanis sadicabhaviigel 10 qarhon aloatsy %[ﬁieéablyr?yéfeg?”dp'?eé‘b"
25\heer Gieyalion, avhigh in this dogumeint lanwyl/ew, isq-prepy.ai-prepyll. nHeutyl dsgehut,| v

usesgkcibatybaraterabutdnount that the mxture is liquid, for exanple as

a solution or dispersion. Typical concentrations of the reactants

D25l ) 0kl BB, L o8 R BB ) RS BLENSH Bl O™ ©
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C OBy Rtenite \oF the ForinglaP(GRNGEBRY BNMRUIRAQR®)@r IS’(R(RH*)@)R@T where R, R®

and R® are each as defined in this description.

35  When one of the X', X* and X® groups is a single bond and two are oxygen, compound (VI1l} is
a phosphonite of the formula P(OR"YOR®)(R®) or P(R")}(OR®}(OR®) or P(OR")(R*)(OR®) where
R’, R? and R? are each as defined in this description.

In a preferred embodiment, all of the X', X? und X* groups should be oxygen, so that compound
40  (VII}) is a phosphite of the formula P(OR"){OR®)(OR®) where R, R® and R? are each as defined
in this description.

According to the invention, R”, R® and R® are each independently identical or different organic
radicals.



di f compounds of the above fornmula. 20 According to the

mvéﬁ??&s X1, X2 and X3 are each independently oxygen, sul furl' JUL 2006

NR O or a single bond. R10 is drogen or an organic radi cal

having 1 - 10 carbon atons, pref®rably hydrogen, phenyl 25 O

Cl - CA-al kyl,, which in this document is nethyl, ethyl, iso-propyl,
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desTweiRjt Romd R3Grovhemapbebarbed dimciy) tp ed¢h aliveg, i X! nag justiiesthe sertrabi ngl e
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P(OR 7)(OR8) (OR) where W R and R are each as defined in this

desia hipaitic@aty phsterfddint@dir@nt, B thakimumidf i of tHd /7, R® 4Ra rRARebupOstibuR each
mo&;\%}g’g@ea’%& identical or different organic radicals. PF 53208 2

1 A SUseful R7, Ra and Fe radicals are i ndependent |y al kyl

5radl cal s, advanta eousl having from1 tqg cgrbon atons, such
as 'renotydr Pesfaried e Dfrrnsbtyr maximgnShine, OfWﬂrﬁJtF;*/randrR BPLDS shoyldiba oy | |

t - bayhdrqupar yl  groups such as phenyl, o-tolyl, mtolyl, p-tol yI

p-fl uorophenyl, 1-naphthyl, 2- naphthyl or hydrocarbyl,

ady, ons, such as

q1; @%ﬁa%ﬁgﬁ?&g@%ﬁwn&gqg? ﬂr’gg% tﬁgse(@frrﬁg&@ta R and R9 groups may
e bonded direct other, i.e. not just via the central
pho@p¥ Qs ( 'ﬁt@%o'%l%wlﬂ?)ﬂph@yh‘ﬂdz 'T:ZQ groups are preferably not

di reere y. hgatkziaeeadaz hetgabrgmber 10 | n a preferred enbodi ment,

useful R7, Ra and RO groups are radicals selected fromthe group
corw,r,e'ﬁgrvqg“opghg%h o-tolyl, mtolyl and p-tolyl. In a

ﬁggrtrcul arly preferred enbodi nent, a maxi numof two of the R7 ,

and R9 rou ?H?Hd be phenyl groups. 15 I n another preferred

enb‘ﬁa?%?fﬁ -} 8% two of the R7, R8 and RO groups shoul d be
O_

such as (p-tolyi-O-)(phenyl),P, (m-tolyl-O-)(phenyl).P, (o-tolyl-O-)(phenyl).P, {p-tolyi-O-),
(phenyl)P, (m-tolyl-O-)(phenyi)P, (o-tolyl-O-).(phenyl)P, (m-tolyl-O-)(p-tolyl-O-)(phenyl)P, (o-

30  tolyi-O-){p-tolyl-O-)}phenyi)P, (o-tolyl-O-)(m-tolyl-O-){phenyl)P, (p-tolyl-0-)1P, {m-tolyl-O-){p-
tolyl-0-)2P, (o-tolyl-O-)(p-tolyl-Q-),P, (m-tolyl-O-).{p-tolyl-O-)P, {o-tolyl-O-);(p-tolyl-O-)P, (o-tolyl-
O-)(m-tolyl-O-)(p-tolyl-O-)P, {m-toiyl-O-);P, (o-tolyl-O-)(m-totyl-O-);P (0-tolyl-O-)s(m-tolyl-O-)P or
mixtures of such compounds.

35  For example, mixtures comprising {m-tolyl-O-)3P, (m-tolyl-O-)x{p-tolyl-O-)P, (m-tolyl-O-)(p-toiyl-
0-),P and (p-tolyl-O-)3P are obtained by reacting a mixture comprising m-cresol and p-cresol, in
particular in a molar ratio of 2:1, as obtained from the destillative workup of crude oil, with a
phosphorus trihalide, such as phosphorus trichloride.

40  Such compounds (VIIl) and their preparation are known per se.

Compounds (IX) are of the formula



t ol Partrcul arIy preferred conpounds (\/ 1) include
tho?g"g#(a

(phenyl -O), P where w, X, W;‘j z are each a natural nunber
where w+ X +y + 2z = 3 and 25 Snd z are less than or equal to
2, such,as (p-tolyl-0)(phenyl)2P, (MtAYI-0O)(phenyl)?2P,

(0- t%l}xl O-) (phenyl) 2P, A Rt O YI - O-) 2 (pheny] )P,

(mtdAYIl- )2(pheny|))9 (o-tolyl - O)Z(phenyI)P

(mtonI O?Dt)ggtohayl O ) (phenyl) P, @9

tolyl- ),p RN (phenyI)P (o-tadlyl- O)(mtolyr O ) (phenyl) P,
(P- /AP0 W (MtO (PtAYI-0O)2P, (04010-0-0-tAYI-0O) 2P,
(MtOYI-O)Z(P—tC]YIXaFS (0-tAYI-OMP-tAYI-C-)P, (0-tO VI -
O)(mtolyl-O)(P-tolyl- O)P‘ (Mtolyl-0)3P,

(Ogv% -0 )(MtAYI-OG)2P (0-tAYI-O)2(MtAYI-O)P or mxtures
of sucC corrpounds 35 For exanple, m xtures conprising
(mtolyl-0Q)3P (MtAY -O)2(P-tAYI-O)P, (MtAYI-O)(P-tAYI-
&) 2B, %A 7 8T pnd & pareash indensndentie drofggn. sulitscNRGore single and
conprising mcresol and p-cresol, in particular in a nolar ratio

of R'lang @S Q@Eﬁhmféﬁd@mﬂmu&ﬁ? Srtdrf{‘elréhtt lineRiclar df BRddeb o fi{laHrg €adRbls:

with a phosphorus trihalide, such as phosphorus tric Iorrde 40

Suc 2CO Qynds th ratian re

GRS Mageth oepboly pelirl oL BREGAba eI PaR e ac.
10R 21 R12 -X 12'1-~ P-X 13_Y-X 23 P\ X 22 e (IX) where 5 x1lI,
x12Y ixd Bridginglgrou22 and X23 are each i ndependently oxygen, sulfur,
NR1O or a single bond R' and R 12 are each independently
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i pltes ik

d t t
mdf’@f"ra[} qomgpurﬁfpﬁté%aboge é’ﬂ eepadr cal gn Iig Y |s a b(rarrggr ng group.

TFor the purposes of the present invention, compound (I1X) is a
si niyi eprefempdemisbdiment X, XL B XEf X2 dild ¥°& mep bachdrepaygedsin shcht ena@sabov e

f or melbAdgiddgrbip Risfinidaypaskpaidgeipgent , X11, X11, X13 X21, X22 and
X23 rray each be oxygen. In such a case, the bridging group Y is

| BRI ol 200 01 bl T

20 X and may be oxygen an a single bond, so that the phosphorus atom surrounded by
X", X' and X* is the central atom of a phosphonite. in such a case, X*', X2 and X* may each
be oxygen, or X*' and X* may each be oxygen and X* a single bond, or X*' and X® may each
be oxygen and X% a single bond, or X** may be oxygen and X*' and X* each a single bond, or
X?' may be oxygen and X% and X* each a single bond, or X*', X and X* may each be a

25 single bond, so that the phosphorus atom surrounded by X2 X2 and X* is the central atom of
a phosphite, phosphonite, phosphinite or phosphine, preferably a phosphonite.

in another preferred embodiment, X' may be oxygen and X'' and X'? each a single bond, or
X" may be oxygen and X'? and X** each a single bond, so that the phosphorus atom

30  surrounded by X', X'? and X" is the central atom of a phosphinite. In such a case, X*', X* and
X* may each be oxygen, or X may be oxygen and X*' and X* each a single bond, or X*' may
be oxygen and X* and X* each a single bond, or X*', X* and X** may each be a single bond,
so that the phosphorus atom surrounded by X%, X and X* may be the central atom of a
phosphite, phosphinite or phosphine, preferably a phosphinite.

35
In another preferred embodiment, X*', X'? and X'® may each be a single bond, so that the
phosphorus atom surrounded by X', X'? and X'® may be the central atom of a phosphine. In
such a case, X*', X2 and X® may each be oxygen, or X2', X** and X* may each be a single
bond, so that the phosphorus atom surrounded by X*', X% and X may be the central atom of a

40  phosphite or phosphine, preferably a phosphine.

heforrrula 20(0to|y| G), (mtolyl-0O), (p-tolya4Qu) yios



20 X¢ X13 may be oxygen and X12 a single bond, so that he
phoﬁ?h%?ﬁ% atom surrounded by X', X' and X13 is the central at‘@nzﬂﬂg
of a phosphonite. In such a case% X21, X and X may each be
oxygen, or X2' and X22 may each De oxygen and X23 a single bond,
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Ri°n nd X23 may each be a single
bond so that the phosphor us atom surrounded by X21, X2' and X23
may TheRT Bed BE radicals reay@achindependsingy behiderticalioh difesantiergasicoadiqalsoSiehi ne,
pr eR€raab Ry radigose bdvahtageous8ly ahyhradiogl$, pesferpbig thesd Iealing Momdi towot , X11,
X12 cafish aXdris, Wikh BRG Be beuastﬁutétgtrencherd,po@amth@ed tifSartiddRPEPO pcus

1§t °H]< LHafoBb‘rf‘QEﬁ a?)ﬁh ne, %rc?ngi\% gﬁg%eggtf(égﬁ IQS&tJSQLﬂUEFo%@h9
ﬁ’“c'}@zpfﬁﬁﬂ %2"33 V&S‘Eg}%&“ P gl ngle bond, sgatchat et (h)e( ygen,

phosphor us atom surrounded by X21, X22 and X23 may be the central
at onfhe.)tR“andla‘zpdrmrsishnaye)eomdimmaeqylbndged preferably a phosphine. PF
53208 2 4 JUL ?O0f 27 Advantageous bridging groups Y include

2§ 1034 KULRIR QlcaR ARl Arpfitid V! M1 ogen such as
I 0

uori ne lorine o rom ne genat ed al kyl such as
trifluoronethyl, gr aryl such as phenyl, or unsubstituted, aryl
gr ol g e r aAWIR] PHG%‘E“’!@&@'? ‘PRJ‘”?'Y'@H?\' 6‘”‘? Hapbe bridophandwe irsividyal he
ar onmedllifgur syag be byidged, ip thetway destribgsyr ocat echol , bi s(phenol ) or
bi s(naphthol). 5 The R' and R 12 radicals may each independently
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C nt a a pr ef er hose havi ng
froh‘n g""f"g'"ﬁd’aﬁ'gﬁ?rﬂyo%gfe f&“bﬁﬂt ﬁ may be unsubstl t ut ed or nono- or

pol ysubstituted, in particular by Cl-C4- al kyl, hal ogen such as
f | ubra pegtjculaty preierred enbdgiinent, neciullvainpaeds tredhask lpdcified pHI 3,773,809,

tri frl panicoBrhdie!descBedinbludi 2Nind 23 Rh&in 4, e 1NEHdbGIhi bréngslesar v
roups The R21 and R22 radicals may each independently be

|de [ d| feren radi cal.s
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pol Vis Wo¥t Vit Vll.&d! andiX pad initheb@mpleg 186124 15 al kyl, hal ogen such as
fluorine, chlorine or brom ne, halogenated al kyl such as

361 1§ 4 RORHNYkferred embodiment, useful compounds are those specified in US 6,171,996,
in particuiar the compounds used in column 2, line 25 to column 6, line 39, in the formulae |, NI,
M, v, v, VI, Vii, Vil and IX and in the Examples 1 to 29.

In a particularly preferred embodiment, useful compounds are those specified in US 6,380,421,
40  in particular the compounds used in column 2, line 58 to column 8, line 63, in the formulae |, 1|
and lll and in the Examples 1 to 3.

In a particularly preferred embodiment, useful compounds are those specified in US 5,488,129,
in particular the compounds used in column 3, line 4 to column 4, line 33, in the formula | and in



aryFFgﬁg&%gs phenyl, or unsubstituted aryl groups. The R' and R 12
radl ¢ y be individual or bridged. 20 The R21 and R22 24 JUL 2005
radi cal s may be individual or br,‘;ﬁ(,j\ged. The R', R 12 , R 21 and R22
radi cals may all be individual may be bridged and two

i ndi vidual or all four may be bridged, in the way described. 25
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% ﬁr in col um né 23 to colum 4, line
ﬂ f e EREMREY i %s. 30 In a particularly preferred enbodi ment,
useful conpounds are those specified in US 6,127,567, in
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andarndrof thedorfaxeplliedl, W and V29, In a particularly preferred

enbodi ment, useful conpounds are those specified in US 6, 380, 421,
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erre
tho@@"@ﬁ%éﬁ??%d in US 5 488 129, in particular the conpounds used
in colum 3, line 4 to colum 4, line 33, inthe formula | and in
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2? 8&3F3a%3$$é{mg%lgﬁggkgﬁq%yp?ggnpounds used in colum 2, Iine 13

orrulae | and 5 11 and in the
Exanples 1 to 4. In a particularly preferred enbodi nent, useful
conp@padisulaiyerrefapeceragadiment, sepfyl gorygouods are twae spesified AR B$128%he
c o ralLah the farsetde i, N, PlatyeV and Vi, ingaitictier thagenfdundsiused Bére iathd | N
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are those speci in US 641 f the ae 1,11

o R E R peLerenh rsﬁ' S e Fosh bRl M E ol

confrsiahihe f%rrfe'a?hd'slél ¥cY'fY'éél’“! » BSXIs XI5 POl FeiaXIV.1is partielastther he

f or ennipaends, usddLI;heda]ritheE)aammes 1vﬂ066nd VII, in particular the

conmpounds used there in the Exanples 1 to 31.

30  In a particularly preferred embodiment, useful compounds are those specified in US 6,020,516

and of the formulae [, 11, lll, IV, V, VI, VII, VIII, IX and X, in particular the compounds used there
in the Examples 1 to 33.

In a particularly preferred embodiment, useful compounds are those specified in US 5,959,135
35 andthe compounds used there in Examples 1 to 13.

In a particularly preferred embodiment, useful compounds are those specified in US 5,847,191
and of the formulae [, It and IIi.

40  In a particularly preferred embodiment, useful compounds are those specified in US 5,523,453,
in particular the compounds represented there by the formulae 1, 2, 3, 4,5, 6,7, 8, 9, 10, 11,
12,13, 14, 15, 16, 17, 18, 19, 20 and 21.

In a particularly preferred embodiment, useful compounds are those specified in WO 01/14392,
45  preferably the compounds represented in the forrnulae V, VI, VII, VIII, IX, X, XI, Xil, XHi, XIV,



ggééécularly preferred enbodi nent, useful conpounds are those
F in US 5,821,378 and of the formulae 1, 11, 111, 1V JUV, 7006
ViL, Vill, IX X X, XI, %?J XIV and XV, in particular the
20 conmpounds used there in the anples | to 73. In a particularly
preferred enmpodi nent, useful conpounds are those specified in US
5, 5X8, 0KVila XM, ¥XILOGLf or mul ae 1, 11, 111, |V, V and VI, in
particul ar the conpounds used there in the Exanples 1 to 6. 25 In
a PR daicliany predief ShidarherN 088l BBRbountsHE tHos6 opmRAbOMSVa be2fdmas e
specified in US 5,981,772 and of the formulae 1, 11, 111, 1V, V,
Vi, VI| J X1l and XLV, in arti
Y orBLiAHe P et toririont st FmensP orf e Sk RER il olndely |
pr ebastiquiady BRISBAPIHEAY SPegided on Page st dapaged 11 s e agp Brpfticdsr they US

6, O&tnpotitis saerdiedfin thia rihaeerialtat abd inlthe Edabiplesl Mo 29, VI, VII, Vill,
IX and X, in particul ar the conpounds used there in t he Exarrpl es

q;i%mcblg réd é‘rIrIIo%IrrIeIﬁ nggug%%@g& g%?@ ecrﬁH& Ao Eﬁ@gnds

“Ia he? 9@%@ SPRRIngs sagciis o Red s g 15 g, "nse'eanﬁr@é‘“ca%{)tﬁa. ment
use‘FQJ”IP"E'Eﬂ?ﬁB%ﬁ‘ﬂ?Q ipihe faryae ladp lk@ng indhe IEI‘?“IWSS‘ 847 191 and of the
formulae 1, 11 and Ill. 40 In a particularly preferred enbodi nment ,
us et paRtRUBOLIEETES émBdansent, SRt icbh@slinddarklthose Spk2ifié® B, the Gétman

parﬁétgr%gﬁ,,cgtgﬁﬁqw@ﬁls represented there by the fornulae 1, 2,
8, 9, 10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20

nd 21 In part|cularly Breferred enbodi nment , usef ul conmpounds

ar eI EeUIRETH PR EAPUEND ypefd SopPoUnSSaTs (Nope FAsSTTS K GHTABUNGS
r eppadgd pppdidation DEHE04692Prul ae V, VI, VII, Vill, IX X X, XI,
X111, XIV, PF 53208 2 4 JUuL 200F 29 XV XVl XVII, )(XI ' XXI |,

M | {r-a daRicBlialAsrbead érﬁdoramrarnet.eéfrre&nsdm@é%rme erb%ﬁ‘Eél‘In HOERAHRdS are
6 ho%%an% Qﬁ@w&tnoﬁﬂ?\} rfb t}{?re?e ér?cé Qémber D?:"hIOq 5&93% #I C?%Pilrcg\%rc%%er r ed

par 150 i RATEHE (s FTHSHRCS BpesEr B8 T B8 Page 1. 78 10 18 %hge 11,
| i nteora gagervd lineR1dapegecdiling 3% he conpounds specified in the formul ae
la to Ih and in the Exanples | to 24. In a particularly preferred

enmbpd gERRLIarHST&bHEd SATHAPMENE Bsdkil o BRREs SrBAfost h,?é‘é.rb@m\m Q&ad 155,
2%0 B?%ntt aﬁﬁ;rk%h%a& hsgera? @‘;Iﬁ &%Cé {dh E&zsﬁ’g RFe a%gucaIddIredaIe to page

o IIZ. npapigupting comaon i {Pa Bl tox) on phge . Ine 38 Page o |

pr efnerdded enbodi nent, useful corrpounds are those specified in the
German patent application DE 10038037. 15 In a particularly

Pr efingf gaRtuiipn e iBNémbdamadnt LsSQRBAPEAEs 26 hdsB osRinePRahd E&fhahn the
r Eﬁaﬁ application having the reference number DE 10150285.0 and the application date
10.12.01, in particular the compounds specified in the filing text on page 1, line 35 to page 5,
line 37.

spee
Vi,

1

In a particularly preferred embediment, useful compounds are those specified in the German

35  patent application having the reference number DE 10150286.9 and the appiication date
10.12.01, in particular the compounds specified in the filing text on page 1, line 37 to page 6,
line 15.

In a particularly preferred embodiment, useful compounds are those specified in the German

40  patent application having the reference number DE 10148712.6 and the application date
10.02.01, in particular the compounds specified in the filing text on page 1, lines 6 to 28 and
page 2, line 15 to page 4, line 24.

To remove Lewis acids, a compliex of an auxiliary base and Lewis acid is formed accoerding to
45 the invention which is, as described above, liquid at the relevant temperatures and forms a



patgﬁ;ﬁgﬁ | ication DE 10046025. In a particularly preferred
enbodi ., useful conpounds are those specified in the Gernd# JU2Q00
pat ent application having the refgrence nunber DE 10156292.6 and
the application date 11.19.01, particul ar the conpounds
specified in the filing text on page 1, lines 6 to 19 and from
pag®&hgse immiggible with frepaeriactnf valihe 30. In a particularly preferred
enbodi ment, useful conpounds are those specified in the German 25
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B A A BT e o
5 S0, m8) he Aol I ey, LB BADE Al A7 GBS et 000, 70,4559
t hodBe sgredqcr@entiitheimorestisaiasas the @ddtianeh e Pegsisely caltylaler! #BRUNHES t he
r ef svatentogheprotivst inDRjet @GBS hBirate df lumenap prichioride vavchdweydikewliss He2. 01,
i N peridvied ftbra prodbe bg aMaGeinds specified in the filing text on page
1, line 35 to page 5, line 37. In a particularly preferred

nmbqdi nent ef onpoynds ecified in the rman 35
o S 8, 2 IOIAS BIE AL, RE T e S0 Aol o ang
t he CPRIEX aRatigh wihpyEiding gnd husremoyed. nartj cul ar t he conpounds

s pe ®E 3248 487 distiesekial provgss fexrempyingoAi§k with theiaifof 82CL 0 page 6, |ine
15. In a particularly preferred enbodi nent, useful conpounds are

t ho9&isaBRMtEGE 8Fthbde dritRs{aRITRA thet cRALISGRE aRRRblos@bicOss ayi ng t he
156" %Brﬁ@&;%s?%ﬁ%‘ SOlg-|i 8&%%7%oﬁa%ﬁxn%%&p%[?#&$a'ﬁ’cﬂv vorapk- 02- 01,
in Q_ar,lcula, &2 Conpopnds. s ecifiedrn the PPN exf on page
1 PiRtse AEoRepien dor aXAbIB e Tormiafior, whish makes any subpeayewashing

r emdiffisut.ewi s acids, a conplex of an auxiliary base and Lewi s acid
is formed according to 45 the invention which is, as described
abo\ep, 83b uatidsces tttSomehieY @ Miuid S5RREE R SreliRghifbR ithedafituia3208 2
26 Jl#h?cége{%gs Egdmaﬁfﬁn@@réﬁé\ghﬁor XLMF%Q@ pﬁ%&%ﬁérafﬂjn. val ue. For

exanp enove alum num trichlor nown to add
equi nol ar anounts of hosphoryl chl oride(POC13) to the product,
and ¥ ReSqddam Ut ?W@Tsﬁogm @l-@é&ﬁ%kﬁd rdeegripeg riineigles of ayeaoMa ¢f be
r embeeid acifpwithethe aig lobipnibiquids|stichaasi ety MridifiumBhieridedaiummum(@iem Soc. ,
1 gg_%mpﬂdé, 1?ﬁﬂ@metﬁh&i@ﬂﬁnﬁkﬁ%ﬂ@ﬁhmhumlﬂb%lﬁﬁd!eﬁ‘ Hewewet, @5eR8 atehe 4

[ r - t roduct
28, geiyoflcafbrl e iRl 1 cHirh 1t AR o P e sk ey
| i kEATBLoS e PR R, ARGy Baset by filitration. 10 According to
Gefter, zZh. Cbshch. Khim, 1958, 28,1338, AlICl3nmy al so be
pr e &PpAtt ht42B9B ylesaribesphesphbotatiernsi fonprepatitg hyhrengdphosplonides, ushighenoved.
DE 3PRastS ofidiifectit p\eidinsBgdrochitiioelpydink-@luririfDonidige Mikdulés ofiptdauéthe ai d
30t Netdinind\sshertshsaed #8ferRlved NESE processes is that these conpl exes

[ d

are hygroscopic, as soli

A disadvantage is that the liquid removal of such mixtures from the product is impossible without
the formation of a eutectic.

35  According to the invention, the above-described process for removing Lewis acids from reaction
mixtures with the aid of an auxiliary base is carried out by the guxiliary base

b) combining with the Lewis acid fo form a salt which is liquid at temperatures at which the
product of value does not significantly decompose during the removal of the liquid salt,
40 and

c) the salt of the auxiliary base with the product of value or the solution of the product of
value in a suitable solvent forming two immiscible liquid phases.



15 ppgabgxes require a solid-1iquid separation and in this
separation often show unfavorable filtration properties, fbé Jul 2006
exanple lunp formation, which nséf(ﬁs any subsequent washi ng nore
difficult. EP 838 447 descrl bes e formation of liquid clathrates

whi ch_are  insol the parti 20 Friedel -Crafts, product
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pr ot®lodsminutesenovi ng Lewis acids fromreaction mxtures with the

aid of an auxiliary base is carried out by the auxiliary base b)
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sal f"ab?'s‘? brmainieney Bplow MW‘WF‘?‘\“WF@”%P&B%E@%‘?X val ue or the

solution of the product of value in a suitable solvent formng
t wo Thephases doé separatpd whdpltasditons Bé-ait2a () 8estriked Hobve/[B0ke cadé off@ t hi s
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the auxi| tot e reaction mxture to renove he
Lewlo¥ RRFEUPEE- \wi || be appreciated that the reaction mixture nay
al so be added to the auxiliary base. It is inportant that the

r eaThe emoval ataordingrto khesnvention mdydeased ih aay sasb abere\Whwis Iacngemaneacb by 5
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eve Q/osPPJrﬁat@R? &%Wfélz%hg of d?om%tﬂ?aﬁoqﬁ&gl Ra@%ggly ﬁ\%ﬁ&pﬁgralgﬁnnrs%m ved,

gen east one nol e of auxi ase iI's prefer ably
froffi®T2¥>t o 1.5 mol /nol, nore preferablyfrom10t013rml/rml
even nore preferably from 1.0to 1.3 nol/nol and in particul ar
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hou referab fromb to ute artl larly
par Ff%ntﬂ?arqfﬁmf"r hcan gﬁusﬁdr‘{h gthé)ﬁ%o St p'f'%g)flgr ably from 15 to
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gﬁ%eltlng tenperature of the
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deseis ialsEgled9BY @ any fesihe bivalert bgdgeA"d0 conpl ex,

Al Cl3and N-net hyli m dazol e,
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i s about 600C, so

t hat’ F*h&™ rIfORAland RBarcam3ATd dmermpase separation, fromthe
product of val ue may fO||OM/at relatlvely Iom1tenperatures The

val rdin he i t| ase where
3 bt e S b Lo w el Ehen AR, St PO Db orvfar
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reaction aronat i cs @
StURd ¢ used

10D Qo 20 st 3n weaisnﬁsra"aﬁb%me&g
i ncIngeRstiied dming groupse a‘?%‘hﬁﬁ‘latfd (3gicalx ingack case meyde wpstiuiebiR 34 35

R !funclional @RupsRE3, @By, BBoxy38kyldRy 3BB e, BetefRafBE aed/er helerodycltyY R35 35

R82 where PF 53208 2 4 A 2006 32 Zis a single bond or any

S Seidi

4%? E%

C5 (N S yP-s-a'b!é)m'FQﬁ(C e'hy‘)n)av'tfd?dtql‘d Hiol g-,swé»r thirether upt ed by

ondumtiomorHCoRygk).and/ or sul fur atons and/or one or nore

S Ub'ﬁ{el R3URé?d RE[ RY =’ bsd RY tHdeelisiard grere@bi9 4sh indibeddehilyVigdrdgen, T, ;-
QP&MQ@“Q ﬁlélk)ﬂﬂ?&r@dﬂ P hatdgénf Ur at om contai ni ng

pege cEas 4061 08 QERUR, S nd AEMEFATRGe Grbf m on

unsa urated s tU
i ntieRPLh %‘vaettsmf fB’P”’T?(Pr’@ 'Bngen and/ or sul fur at onms and/or by

one or nore substituted or unsubstituted imno groups, and the
St abxafhpleadf Z mkisda Msitgie hood) srethyRyie De2-gttwisie| 1,leglehy, 1, Fprapidnenal
9r O3 RSpopfend, ﬂZ%Weneaqr/V dlﬁt’éﬁﬁyl B4 Ftyénﬂélye 0%599@[) urlRGhSIRRLP TS
2§nd/ t% PBSEI u{e(a%z{r% es( NH E)Fan@ 4 W rsy urg-gg groups therein

L T RigLy" 40T ;. “car boxyl (-

Z is preferably a single bond, oxygen or methylene.

Particularly preferred aromatics are benzene, toluene, o-, m- or p-xylene, 2,4,6-
trimethylbenzene, ethylbenzene, 1-ethyl-3-methylbenzene, 1-ethyl-4-methylbenzene, iso-
propylbenzene, 1,3-di-iso-propylbenzene, tert-butylbenzene, 1,3-di-tert-butylbenzene, 1-fert-
butyl-3-methylbenzene, 1-terf-butyl-3,5-dimethylbenzene, n-propylbenzene, styrene, indene,
fluorene, dimethylaniline, fluorobenzene, chlorobenzene, bromobenzene, 1,2-, 1,3- or 1,4-
dichiorobenzene, 1,2-, 1,3- or 1,4-difluorcbenzene, 1,1'-binaphthyl, 2,2'-di{C,-Cs-alkyl)-1,1'-
binaphthy!, particularly 2,2'-dimethyl-1,1"-binaphthyl, 2,2’-di(C4-C,-alkyloxy}-1,1-binaphthyl,
particularly 2,2’-dimethoxy-1,1’-binaphthyl, 3,3"-his(C,-C,-alkyloxycarbonyl)-1,1'-binaphthyl,
biphenyl, 3,3’ 5,5'-tetra(C;-C,-alkyl)oxybiphenyl, particularly 3,3',5,5-tetramethoxyhiphenyl,
3,3',5,5-tetra{C,-C4-alkyl)biphenyl, particularly 3,3',5,5'-tetramethylbiphenyl, 3,3'-dimethoxy-
5,5"-dimethylbiphenyl, naphthalene, 2-(C,-Cs-alkyl)naphthalene, particularly 2-
methylnaphthalene, 2-(C4-C,-alkyloxy)naphthalene, particularly 2-methoxynaphthalene or
diphenylmethane.

30

35

40

Very particularly preferred aromatics are benzene, toluene, o-, m- or p-xylene, 2,4,6-
trimethylbenzene, iso-propylbenzene, terf-butylbenzene, fluorobenzene, chiorobenzene,



glsgg , -Br, -1), amno (-NH2, -NH(C -C4-alkyl),
- N(g al kyI )2) car boxanmi de (- CONH2, CO\IH(CI C4-al kyl ), 24 JuL 205
-CON(Cl -C4-al kyl)2), nitrile (- , thiol (-SH) or thioether
functions (-S(Cl-C4-alkyi)). The™R 31, R32, R33, R34, R3' and R 36
radicals are preferably each independently hydrogen, ¢ _C4- alkyl,
C - tephiipiRYS ingpfthidea) kyf oxycar bonyl or hal ogen. 20 The R31, R32
, R33, e, R35 and R 36 radicals are preferably each independently
hy deegties offroliytts of vhies ihiBvingy be Gdtdlydd by pPRbIPANYIatidrs WPEUIREze0ENS of
chl QbinBfes, FreaeNd&e éniyuazodsrb% o@s l%lLﬂﬂleﬂ'l Bgn%n%@.%&tbyﬂe%% -
% 2; ﬁ&lﬂ%l (tao ﬁeno%i]n r%éﬂ Ien t?ph r‘\ e rg;P h e, ben E y sne,
EATE 4 °§ p‘h 8’&°é‘ R PER"
unsﬂﬁ’é‘%’?&’lﬁf‘%ﬂ“’éﬁ’h‘”ezﬂ'?%w@ IpToBRqsPRIRS dPSHi chiotidRe 4-2¢. 1r<1n=@ﬂ%i x
- N( @ethdizengeney 1 2.3, 1¢h4-and 1 3r5-tietidhenzene; @rrmnetfe:r-xabmbeazmehg&ré bond,
OXYybeybentertet Bydrenet-mPayitisob@iteyzepe o B-diedraanbraeéne; hdawes clegizene,
tol y@&ﬂendpzsembu@ hafomf@rn&m&eﬂm%c%ngﬁa %ﬁh?(ﬂeh@lna@d&%{lphenol
1§t h%lyrlag P%ite;rb% m(h1 %yln%n%y benzene, 1-ethyl -4- et hyl benzene,

I so- I'=1'So- propyl benzene, tert- butylbenzene
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br ogmhgwzene, 1,2-, 1,3- or 1,4- dichlorobenzene, 1,2-, 1,3- or
, 4-di fl uor obenzene, 1,1'-binaphthyl, 2,2 di(CI-C4 al kyl)-1,1" 35
|naphth tlcularl 2,2 -dineth ' - bi napht hyl
oln adqr?f ied(ﬁn bfgwa vmq Lev%s' %hﬁqﬁiﬁ are re[gé)?/?q Wi ogtrqr ominant
2 2proppr§|@§ pb&rynqgc}fp mc{;,(pramcﬁi}s) i.e. the molar ratio of Bronsted acids to Lewis acids
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5, STDEtPPﬁb@ﬂﬁwemeDﬂﬂ%WUBS REVIGE PRipiB Fer, ynigsgpthemwisgl stajed, ipsienigiene,
par by weeigtdahd/piin Ypweigitthyi napht hal ene,

2- (CI C4- al kyl oxy) napht hal ene, particularly 2-nmethoxynaphthal ene
% nyl net hane. Very particularly preferred aromatics are
enzen toluene, o-, m or p-xylene, 2,4,6- trinethyl benzene,

| SO- pr opyl benzene, tert- buttyl benzene, £ uor obenzene,

chl GpBprRERive gxamRie | Rsepagaiion oidiefhgxyphrenyiphosahing{BRORE) ene and
bi napht hyl . Exanpl es of products of value which nmay be obtai ned by

phospRYngHidd 106 P Feabtdt &.mrdnzmbéuemlneif wasAhifdIR chat§ed Withi 1061@lg-oEr af t s
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e SLaERED °S§" P B 9§ P ﬁsi ﬁlsr{%m&. RS FERE 51 SORBLE ne.
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andhdld 8 58°¢ by etoliyd. Bierzemplsteadditoneof (Hiestichiprapbyryininspiine) the tixture
but whdeiree e a fukther stamidutds dt- THmt)h:med tRéh hé PRYbRARIZRARChloride was
39, 1Qrefba iR 304BR BRERShel RHRES xyidnE SBe filtrate i WakiSRPtyiene were
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con¥a| d 11 8% of diethoxyphenylphosphine which corresponds to a yield of 51%.

Comparative example 2: Preparation of diethoxyphenyiphosphine (DEQOPP)
40
An Nz-inertized 1000 ml reactor with an impelier stirrer was initially charged with 90.9 g of
ethanol and 382.2 g of tributylamine and heated to 70°C. 162.7 g of 98.6%
dichlorophenylphosphine were added dropwise to this mixture over the course of 40 minutes,
whereupon a colorless solution formed which was liquid when heated and after cooling to room
45  temperature solidified to a colorless crystalline solid. The reaction temperature was held at 50°C
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formed. The upper phase according to GC contained 90.0% of triethyl phosphite, the lower the

hydrochloride of 1-methylimidazole. Before the phase separation, the mixture was heated to
35 78°C. 2314 g of a colorless upper phase and 6§11.9 g of a clear lower phase were obtained.
The upper phase was distilled under reduced pressure through a 30 cm glass column with a
Sulzer DX packing. 177 g of triethyl phosphite with a purity of 99% were obtained. In the first
and final phases, a further 28.3 g of triethyi phosphite were present. The total yield was 82.4%.

40  Inventive example 3
Preparation of diethoxyphenylphosphine (DEOPP)

A 2580 mi glass flask with a Teflon blade stirrer was initially charged with 85.7 g of 2-
45  methylpyridine and 40.5 g of ethanol. 71.6 g of dichlorophenylphosphine (98.6%) were added
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35  reduced to 0.4%. 1-Methylimidazole was recovered by separating the mixture of propanc! and

water from the upper phase of the first extraction.

inventive exampie 5
40  Continuous preparation of ethoxydiphenylphosphine (ECDPP)

A nitrogen-inertized reactor with a three-part pitched blade stirrer was continuously charged at

80°C with the foliowing feedstocks: 1) a mixture of 110.7 g of ethanol and 205.8 g of 1-

methylimidazole 2) chlorodiphenylphosphine (99.4%). Stream 1) was added at 330 mi/h and
45  stream 2} at 380 ml/h. Both feeds were below the surface. The reactor was fitted with an
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r epl¥endie exgRpledct i on with n-propanol, the content of
1-met hyl i m dazol e in the agueous phase could be 35 reduced to

0. 48pntihadRipRiphiatibrie eMogydivhenyleghieedobyp)separ ati ng the m xture of

ropanol and water fromthe upper phase of the first extraction.

nteea le 5 40 ntinuo
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et haxilg ch&fibe? A@s 8.38nl Ofhe head of the reaction mixing pump was held at 80°C
35 thermostatically. The system was brought to equilibrium over 60 min. The output was then
collected for 87 min, in order to obtain a mass balance. During the mass balance run, the
guantity of feedstocks was determined by weighing of the initial charges. 370.0 g of
chlorodiphenyiphosphine were added. The output consisted of two liquid phases. Over 87 min,
389.3 g of upper phase and 219.2 g of lower phase were collected. 96.8% of the upper phase
40  was EODPP, so that the gas chromatographically determined yield was 98.5%. The residence
time of the reactants in the mixing chamber was 30 s.
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the mixing chamber was 2.5 s. This gives a space-time yield of 0.36-10% kgm™h™".
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Inventive example 10

Regeneration of 1-methylimidazoie hydrochloride

40  Inventive example 1 was repeated, except that DEOPP was prepared from 181.5 g of
dichiorophenylphosphine, 101.4 g of ethanol and 189 g of 1-methylimidazole, which gave
202.2 g of upper phase having a DECPP content of 93.9% and 265.5 g of lower phase. The
upper phase additionally contained 3.7 g of 1-methylimidazole. The lower phase was mixed with
169.6 g of paraffin oil. 168 g of 50% sodium hydroxide soiution were added dropwise to this

45  mixture, which gave an easily stirrable suspension. After the addition of 12.9 g of xylene and
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I nvEgté_)#@q exanpl e 10 Regeneration of 1-nethylim dazole

hyd ide 40 Inventive exanple 1 was repeated, except that jy| zgnﬁ

DEOPP was prepared from 181.5 g of dichl orophenyl phosphi ne, 101.4

g of ethanol and 189 g of 1 -nethylim dazole, which gave 202.2 g

of upper phase having a DEOPP content of 93.9% and 265.5 g of

| oware rmfa@emmm@umeﬁb@ioumeecamﬁw VA iyedoontirapysbtl 3. 7 g of

1-met hyi i m dazol e. The | ower phase was nmixed with 169.6 g of
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suspensi on. ter the addition of 12.9 g of xylene and PF 53208 2
JUL 2006 38 78.4 g of recycled xylene froma previous

expdr i nSFPPORIPTE IMbgre 6f 3tthg af (Adsit-Bitdphgnexy)chloropbertylphesphinaged e, t he

wat er wes.5d ofttelldned of f with the aid of xylene. Atotal of 132.7 g

of water was distilled off. Wien no nore water was separated off,
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(p 3(Vm(sptlr -nmet hyli m dazol e 161.1 g upper phase

con%0 b5 of the V\/mte oil, which was |ikew se recycled to the
process as an inert suspendl ng 15 auxiliary. O the total of 192.8
g olhventivenexamplei1d dazol e used (189.0 g fresh and 3.8 g in the
recycled xylene), 164.0 g were recovered as pure product. A
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1- mairinydrized id arablewigrtabledded to the sol ution, whereupon a bi phasic
m xture consisting of 119.4 g of upper phase (cyclohexane) and
301_22 5 9 of | ower phase (| onic | |qU| d =125 rrethyl i m dazol i um
ac out:) forned: BTy the frtrompf—%= IIb‘LIIyI rdazote,—the
t enpEerapasitien |r GwrepdsiticmUsereefl tlheFesal t | f Bearddriesh { SeldCiity fohehelate
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phosphonites

33.3gMIA |106.0 g TBCP | 1603 mlth | 1367 mith 105.5°C 96.6%
32.8gBP 45.4 g Tol

98.0 g Tol

37.3gMIA | 118.7 g TBCP | 1603 mi/h | 1367 mith 90.5°C 97.3%
38.7gBP 50.9 g Tol

109,7 g Tol

AM.3gMIA |130.9¢g TBCP | 1603 mith 1367 mi/h 76.8°C 98.6%

40.7 g BP 56.1 g Tol
121.6 g Tol




i quid % ch is immscible with cycl ohexane was al nbst conpletely
renbbePPPom the solvent by a liquid-1iquid phase separati drk JUB{OZHUE
| nventive exanple 12 Conti nuous g& eparation of the follow ng

chel at e phosphonite: 35 P, P O &6 PF 53208 2 4 juL 2w 39 In a
reagti-on—mxipgpunp,-the following feed streans were nixed
iontFB gggitioés ﬂ;rnﬁaaﬁgﬁgti PEed M gﬂ!Fldécﬁ 0}‘ R%éc(i& a%ngf Selectivit foI' chelate
- e ago ©1 bi-heno g
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(2-}ert-butyl phenoxy) chi or ophepyl phosphi ne and 153. BogPdgpiate
tol uene From stream 1)| 681 /h were netered in _aPRPSPHOBIASSE r eam

2) | 283, mp(h 130186 FERIACBbY meuﬂ,ﬁ) M %4 chamber wggy3. 3 ).
The ng@? he56r1eaﬁt| on m xing punp was held at [1200C
t her gt cal slystem was brought to equilli brium over 3

mn n collected for 7 mn_ in order to obtain

a Masg DaMICE71 THeBERNPGYERN £1186 rURS T eAgiccon medi umgg gy, the
M xing pupp was | OOCC. The jout put consisted

exit 96 tgﬁ,, r aﬁ; gﬁ; '
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of c}u d |ch were collected in a vessel and then
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phase and 14.0 g of | ower phase were collected. The upper phase
was MiA =t ahaffedimidazodd ut i on” of the reaction products, and the | ower
phagp-vuaﬁ Reigr hydrochl oride of |- nethylimdazole which occurred
aﬁ 20 <9 ; I|qU| d above 750C. The seljectl V|dty of thﬁ deﬁl red
e n|te oV i red nmonodent at e phosphonites
Lrggﬁe e WhF'I’PXF ﬁ'c’ré’f’ “ytéF ﬁ'”'fb NMVR spectra. It was 93.8%in
favor of the chel ate phosphonite. The conversion was 20 conpl ete.
| nv&he congereira imall ¢éheBriditewss/cunmpiess. s of t he chel at e phosphonite from
I nventive exanple 12 was carried out as 25 described under
I nv oI 12. Different paraneters were varied. The head
1@) ﬁﬂtﬁ}ﬁh\éreactl oir;@m Xing punp was thernostatted in such a manner
hat the end tenperatures of the reaction m xture at the exit of
t he CRMifHOUS RSN atiag) of the folirwingghelaterhasrionte: obt ai ned. The results are

sumari zed in the follow ng table: 30 Conmposition Conposition Feed

Feed Reactor exit Sel ect@j{ }E@
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nd
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15  In a reaction mixing pump, the following feed streams were mixed continuously:

1) Composition: mixture of 28.0 g of 1-methylimidazole, 36.1 g of 2,2' 4 4'-tetramethyl-o-
biphenol and 116.4 g of toluene and

20 2) Composition: mixture of 88.4 g of (2-tert-butylphenoxy)chlorophenylphosphine and 37.9 g
of toluene.

From stream 1), 1817 ml/h were metered in, and from stream 2), 1153 ml/h. The capacity of the
mixing chamber was 3.3 ml. The system was brought to equilibrium over 2 min. The output was
25  then collected for 5 min, in order fo obtain a mass balance. The tempetature of the reaction



strg?r‘%?éo tream?2 stream 1l stream 2 tenperature phosphonite

rel ati o nonodentate phosphonites 333 g MA 106.0 g TB&P 16lo#0k
mth 1367 mth 105.5*C 96.6% 32,8 g BP 45.4 g Tol 98.0 g Tol 37.3
g MA 118. 7gTBCP 1603m / h 13671 #h 90.50C 97.3% 36.7 g BP 50.9 g
Tol 109, 7 Tol 41.3 g MA 130.9 g TBCP 1603 m/h 1367 m/h 76.80C
98. guiumGt thegxipef thrsreactign migingippimpavag 7§57C. Phe sgpggonsisiedafiwolmosg 40
Conpheses wbinh €enepolisicted ima Feseel ahetheln Repaciteat. DenirigithéSe nnah assibalanéeor

c Eehﬁht, 264.35§ bfapPerbhadd £AM0A ¢d; (AdMpHass WeRaBllettdd STHRAMBEPhEse was 2

pho b et | : 0 : \
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99. guglate phagphpnitmovey ths uydesipd Bionadegtateghosphepites wagdeterminedivi s ald  Bp
= oob3 PR bpetira. ItwasESB&hie favoiT@ @@ chelate phosphonite. The conversion was

(2- kehpleth UthiidWee Prask Xi6Rt Riu) beTiaihdaPHRIBLMS00 FHe of@oyRagi on in al l

t he JNabk SmiRsekopl ete.  Inventive exanple 14 10 Conti nuous
1gre5argt(?ggn gﬁﬁt%e'fol | ow ng chel ate phosphonite: 00 P, I |
-0 01

Inventive example 15

Continuous preparation of the following chelate phosphonite:

O,
ase

15
In a reaction mixing pump, the following feed streams were mixed continuously:
1) Composition: mixture of 188.9 g of 1-methylimidazole, 249.1 g of 2,2 4,4'-tetramethyl-o-
biphenol and 807 .4 g of toluene and
20

2) Compeosition: mixture of 664.7 g of (2-tert-butylphenoxy)-p-fluorophenylchlorophosphine
and 284.9 g of toluene.

From stream 1), 1781 mi/h were metered in, and from stream 2}, 1189 ml/h. The capacity of the

25  mixing chamber was 3.3 ml. The system was brought to equilibrium over 2 min. The output was
then collected for 275 min, in order to obtain a mass balance. The temperature of the reaction
medium at the exit of the reaction mixing pump was 69.8°C. The output consisted of two liquid
phases which were collected in a vessel and then separated. During the 275 min mass balance
run, 799.6 g of upper phase and 98.9 g of lower phase were collected. The upper phase was a

30 toluenic solution of the reaction products, and the lower phase was the hydrochloride of 1-
methylimidazole which occurred as an ionic liquid above 75°C. The yield of isolated product of
value was 302.9 g (93.4% of theory).

Inventive example 16
35
Continuous preparation of the following chelate phosphonite:



0- a reaction mxing punp, the follow ng feed streans were
mxgﬁ%g%‘#é]l nuously: 1 Conposition: mixture of 28.0 g of 1 24 JUL 2006
-met hyli m dazole, 36.1 g of 2,2',.4,4" -tetranethyl-o- biphenol and
116.4 g of toluene and 20 2) Co sition: mxture of 88.4 g of
(2-tert-butyl phenoxy)chl orophenyl phosphi ne and 37.9 g of tol uene.
Fromstream 1), 1817 m/h were netered in, and from stream 2),

1153 m/h. The capacity g hg .~ m\xi/n anber was 3.3 nl. The
system was brought to em in. The output was 25

then collected for 5 m-#: order to in a nass bal ance. The

tenperature of the reagthon (‘ZPI F 5320® 2 4 JUL 2006 41 nedium at
the exit of the react i ng punp’ 3' C. The out put
consi sted of two |iqui¥=phgses whi c ®re/col l ected in a vessel

and then separated. During ass bal ance run, 264.3 g of
upper phase and 40.1 g of | g & were coll ected. The upper
phase was a toluenic sol ut{ reaction products, and the
| ower phase was the hydrochle 5 met hyfi m dazol e whi ch
occurred as an ionic |liquid above 750C. The selectivity of the
desired chel ate phosphonite over the undesired nonodentate
phosphoni tes was determ ned with the aid of 31P NVR spectra. It
wasinggeaiion mixing PP .dhe folipwingieedsteamn weisHegd @ntinpREss onver si on was
Zonmpl ete. The | ower phase (ionic liquid) contained only about 300
ppri) of sREOBIIBEY g db hesEHYIhidazole) BPNN G b B2 4 WOtekrBviBR{liouFpHeKa ARG € 15
Cont i nug@@f&gﬁag&gejngn of the follow ng chel ate phosphonite: >Z9
00 P, |"P---aF 0 15 In a reaction mxing punp, the follow ng
feed streans were m xed continuously: 1 Conposition: m xture of
1882)9 CYPPopiting fKUE §f 6971 & (2-teatdutyl-GrmethyiphenoxyjchierophenylglipspiMia - o-
1bi pheno#nd298.380f talbege.of t ol uene and 20 2) Conposition: m xture of
664.7 g of (2-tert-butyl phenoxy)-p-fluoropheny[chl orophosphi ne

ande@8kirdard 1917300hHERSe mElefid iS [h8 85 Lkrean! 7812381 MM, YRS @pa&RY BFtRE 1 N,
andmfx{ng %asrﬁl;e?%g; g?i ’n‘ﬁ]ﬁng s%téﬂq Wa;r Qr%u&?%ae%hﬁi%iuq ovtep; min. The output was
then collected for 275 min, in order to obtain a mass balance. The temperature of the reaction
15  medium at the exit of the reaction mixing pump was 69.5°C. The output consisted of two liquid
phases which were collected in a vessel and then separated. During the 275 min mass balance
run, 798.1 g of upper phase and 93.3 g of lower phase were collected. The upper phase was a
toluenic solution of the reaction products, and the lower phase was the hydrochloride of 1-
methylimidazole which occurred as an ionic liquid above 75°C. The yield of isolated product of
20  value was 298.3 g (95.2% of theory).

inventive example 17

Continuous preparation of the following chelate phosphite:
25



25 pFs3pEB chanber was 3.3 m. The system was brought to JUL 20
equi libriumover 2 mn. The output was then collected for 3‘/5 L 8%
mn, in order to obtain a nass hg ance. The tenperature of the
reaction nmediumat the exit of the reaction m xi ng punp was

69.8*C The out put consisted of two |liquid phases which were

colle arated.. Duri the 275 m n mass
bal Iﬁﬁ’(f g?'hﬂ"“"?ﬁﬁm%qée %FOVWFpt}e?d Sﬁﬁg@éwﬁrﬁdn'% %9"@%8‘#5'51 ower phase

were col |l ected. The upper phase was a 30 toluenic solution of the
r eatht i oMixprepefi€B.€ g oh hehettylimidarole; 24fhhg ef 2R 4-tetramgitlylodiithendl@ed of 1-
gret hyf i go70Bg oftélusHdizmb occurred as an ionic liquid above 750C. The
yield of isolated product of value was 302 9 g (93. 4% of theory).
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a reacti on m xi ng punp, the follow ng feed streams wer e mxed
confromstrean ¥}, 1795 mih vidra tneteeeddt, at@Bord sgeant 2)11 el The cdpaadty ef th@49. 1
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2) t@mééted f9|n1 60Hhi Lk br@edtb oﬁgﬁ andbs Bhlance. The temperature of the reaction
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roms
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. UTHE 0 8\asf epnenakasiandi6he groblowejuinkdordre aoligoted. The pbper phidse waaBput
151\/8.Stolubdﬂe§bllﬂbh bEtaé aactionpradiGEis,nang thel Iswed bHSse viad tadtiydiobhleridews $-
bal ABkRimidEI8e WRRPBERAFHHE 8s & .oﬁ.@ﬁqufo%e&é BRC e R moeiedtd?&:u%ft of
t hevaﬁu%%?ats'@é‘s?(%&ﬂ °PM% as | 69. 5C. The out put consisted of two

hase Ich ected in a vessel and then
separat ed During the 275 m n mass bal ance run, 798.1 g of upper
pha@éené{thle’@B‘P@ '§ of | ower phase were collected. The upper phase
20vas a toluenic solution of the reaction products, and the | ower

pPhagentin@sus biparlish G et ialolvihg chdiatd phédphipdd: | M dazol e which occurred
as an ionic liquid above 75C. The yield of isolated product of 20

val ue was 298.3 g (95.2% t heory). Inventive exanple 17
Conti nuous preparation o foll ow@hel ate phosphite: 25 rlO
O

o
OaW,

25  In areaction mixing pump, the foilowing feed sireams were mixed continuousily:

1) Mixture of 188.9 g of 1-methylimidazole, 249.1 g of 2,2',4 4'-tetramethyl-o-biphenol and
807.4 g of toluene and

30 2) Composition: mixture of 445.8 g of diphenylchlorophosphine and 191.1 g of toluene.

From stream 1), 1991 ml/h were metered in, and from stream 2), 906 mifh. The capacity of the

mixing chamber was 3.3 ml. The system was brought to equilibrium over 2 min. The output was

then collected for 218 min, in order to obtain a mass balance. The temperature of the reaction
35  medium at the exit of the reaction mixing pump was 70.1°C. The output consisted of two liquid



0 OpPI 208 2 4 JUL 200F 43 In a reaction mxing punp, the
folrgﬁ$ﬁ§§feed streans were m xed continuously: 1) leture!%4~mLzms
188.9 g of 1 -nethylim dazole, 249.1 g of

2,2',4,4 -tetramet hyl - o- bi phenol™and 5 807.4 g of toluene and 2)
Conposition: mxture of 660.5 g of (di-o-cresyl)chlorophosphine
andPh2ges high ware cQlleciathis a vepsehandstheresprireied. Qwing the 218 mikasshalasped

i n, ruasid 1 f8rgoofusper base 2)id 93 d 6f Inwériphaséhwsre egllacted. he Lipfien ghasé vasaxi ng

c haghesic ¥aftioR oPthBteaction@rédyists SHRd \WRsS owr @HHRtwds Shetijdidchibiidetofm over 2

m nmetﬁﬂ@ni{?ﬂglg Whic écuPrQ@Qs QrPHIig ﬁcsﬁ?abfo% 75LéOTH@ ﬁbld biflso té!ﬁfro&uet bt ai n

mass” ba e. rature of the reacti‘on medium at the
%xi‘fa? Wafsﬂggrc’@ég ingr‘#ﬁ?n% g punp was 70.1 OC. The output consisted
of two liquid phases which were collected in a vessel and then
seplavartiedexabpei 199 t he 160 m n mass bal ance run, 470.8 g of upper
phase and 60.8 g of |ower phase were coll ected. The upper phase
WaSH@hii b i -Lon products, and the | ower
1£hagg“&§%&?h gﬁ@ r%ceﬁgkﬁﬁgqﬁﬁgﬁﬁhﬁﬁﬁﬂ@%inidazole whi ch occurred
s an ionic liquid above 750C. The yield of isolated product of
val ue was 166.6 g (98\0% of theory)..lnventive exanple 18 20
Conti nuous preparatiem h i | at e phosphinite: P 0
25 In a reaction mXxing
m xed continuously: | Myt . Q—g/of 1-nethylim dazol e,
249.1 g of 2,2',4,4" -tetrangt hyl - o- bpphenol and 807.4 g of
tol uene and 30 2) Conpp ign: mxtufe gf ¥45.8 g of
di phenyl chl or ophosphi @ F191. ene. From stream 1),
1991 mM/h were netered Tn, & tream 2), 906 m/h. The
capacity of the mxing chagyber wasr 2.3 m . The system was brought
to equilibriumover 2 mn. was then collected for 218
mn, in order to obtain a ye. The tenperature of the
reaction 35 nediumat the exit of g reaction mxing punp was
70.1 OC. The output consisted of two 1iquid PF 53208 2 4 JUL 2DF
44 phases which were collected in a vessel and then separat ed.
Dur jnGediBn diddhgPufp RS RIGWAMPIREEstrdakd wellixél @nfuotigper phase and
93 g of |l ower phase were collected. The upper phase was a
tol uenic_solution of the reaction products, and the | ower phase
st he I Bl dya 4 TRATRSEAR AT RPLES A RiAmetvigERREPdands an
i oni ¢ | B4 dobtbene ar80C. The yiel d of isolated product of

2) Composition: mixture of 828.1 g of (2,4-diiscamylphenoxy)chlorophenylphosphine and
354.9 g of toluene.

20
From stream 1), 1532 ml/h were metered in, and from stream 2), 1395 ml/h. The capacity of the
mixing chamber was 3.3 ml. The system was brought to equilibrium over 2 min. The output was
then collected for 275 min, in order to obtain a mass balance. The temperature of the reaction
medium at the exit of the reaction mixing pump was 69°C. The output consisted of two liquid

25 phases which were collected in a vessel and then separated. During the 275 min mass balance
run, 787.9 g of upper phase and 85.3 g of iower phase were collected. The upper phase was a
toluenic solution of the reaction products, and the lower phase was the hydrochioride of 1-
methylimidazole which occurred as an ionic liquid above 75°C. The yield of isolated product of
value was 304 g (89.6% of theory).

30
Inventive example 20

Continuous preparation of the foliowing chelate phosphonite:



V?'Fﬁi @@S 152.3 g (67.4% of theory). Inventive exanple 19

Fré preparation of the follow ng chel ate phosphonite:?4 20 G006
, O In areaction mxing,punp, the followi ng feed streans

were m xed continuously: 15 1 M%ure of 188.9 g of 1

-met hyli m dazol e, 249.1 of 2,2',4,4" -tetranethyl - o- bi phenol and

807.4 g of toluene anc Cbnp05|t|on m re of 828.1 g of

(2, 4-di i soanyl phenoxy [ and 354.9 g of

t ol uene. 20 Fron1stream ] , metered in, and from

stream 2), 1395 m/h. Thg ﬂpacity of m Xi ng chanber was 3.3

m . The system was brought 0 eqU|Iibr umover 2 mn. The out put

was then collected fo A\S de 0 obtain a nmass

bal ance. The tenper at Ff he reactpl diumat the exit of

the reaction m xi ng pum 33690C THe ut consisted of two

| i quid 25 phases which were\cqllectgl/in a vessel and then

separated. During the 275 m 54l ance run, 787.9 g of upper

phase and 85.3 g of |ower p ol l ected. The upper phase

was a toluenic solution of I on products, and the | ower

phase was the hydrochloride/of 1- nethylim dazole which occurred

as an ionic quuid above 750C. The yield of isolated product of

val ue was 304 % f th org% 30 Invenélve exg_ npl e 20
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From stream 1), 1664 mi/h were metered in, and from stream 2), 1308 ml/h. The capacity of the
mixing chamber was 3.3 ml. The system was brought to equiiibrium over 2 min. The output was
then collected for 233 min, in order o obtain a mass balance. The temperature of the reaction
medium at the exit of the reaction mixing pump was 75.8°C. The output consisted of two liquid
15  phases which were collected in a vessel and then separated. During the 233 min mass balance
run, 663.9 g of upper phase and 79.8 g of lower phase were coilected. The upper phase was a
toluenic solution of the reaction products, and the lower phase was the hydrochloride of 1-
methylimidazole which occurred as an ionic liquid above 75°C. The yield of isolated product of
value was 267 g (84.7% of theory).
20
Inventive example 21

A 1| flask equipped with a thermostated jacket, mechanical stirring, thermometer and reflux
condenser was initially charged under an argon atmosphere with a mixture of 1.7 mol of PCl;
25  and 0.6 mol of AICI; (98% purity) at 73°C. 0.4 mol of fluorobenzene was then added within
30 min, while a weak argon stream was passed through the reaction flask. The reaction mixture
was stirred for 3 hours and coocled to 60°C, and 0.62 mol of N-methylimidazole was added
slowly within 45 min. The reaction was exothermic and mist formed. Stirring was then continued
at 80°C for a further 30 min. When the stirring was switched off, two phases separated. The
30 lower phase was removed and the upper phase exiracted twice at 60°C with 80 ml of PCl; each
time.
The lower phase and the combined PCl; extracts were distilled to obtain 55 g of p-
fluorophenyldichlorophosphine in a yield of 70% of theory and a purity of 96% (determined by
%P NMR).
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Comparative example 3

[\

15 A 1lflask equipped with a thermostated jacket, mechanical stirring, thermometer and reflux
condenser was initially charged under an argon atmosphere with a mixture of 3.4 mol of PCi,
and 1.2 mol of AICI; (98% purity) at 73°C. 0.8 mol of fluorobenzene was then added within
30 min, while a weak argon stream was passed through the reaction flask. The reaction mixture
was stirred for 3 hours and cooled to 60°C, and 1.25 mol of pyridine were added slowly within

20 45 min. The reaction was exothermic and mist formed. Stirring was then continued at 60°C for a
further 30 min. An irregular, large-lumped solid precipitated which could not be removed via a
suction filter, but only by filtraticn. The residue which was filtered off was washed with petroleum
ether. The filtrate and washing liquid were combined and distilled to obtain 73.3 g of p-
fluorophenyldichiorophosphine in a yield of 47% of theory.

25
Inventive example 28 — Acetylation of pyrrolidine

A solution of 5.88 g (75.0 mmol) of acetyl chloride in 10 ml of MTBE (fert-butyimethyl ether) was
added dropwise at from 10 to 15°C to a sclution of 5.33 g (75.0 mmol) of pyrrolidine in 20 ml of
30  MTBE, and the temperature was maintained. The resulting suspension was admixed under ice-
cooling with 6.76 g (82.5 mmol) of 1-methylimidazole and heated to 20°C which converted the
suspension to a fiquid biphasic mixture. Stirring was continued for 1 h and the phases were
separated. The upper phase was freed of solvent on a rotary evaporator which gave 6.28 g
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3bi phasic nmi xture. The upper phase which was renoved
Inventive example 32 — Acetylation of neopentyl alcohol (2,2-dimethyl-1-propanol)

6.47 g (82.5 mmol) of acetyl chloride were added dropwise with stirring at 20°C to a solution of
6.61 g (75.0 mmol) of neopentyl alcohol (2,2-dimethyl-1-propanol) and 6.76 g (82.5 mmol) of 1-

35 methylimidazole. The reaction mixture was stirred for a further 30 min and then heated to 75°C.
The suspension which had formed in the meantime was converted to a liquid biphasic mixture.
Removal of the upper phase gave 8.40 g (theory: 8.76 g) of neopentyl acetate as a colorless oil
having a purity of 98% (GC).

40  Inventive example 33 — Benzoylation of n-butanol
11.9 g (82.5 mmol) of benzoyl chloride were added dropwise with stirring at 10°C to a solution of

5.55 g (75.0 mmol} of 1-butanol and 6.76 g (82.5 mmol) of 1-methylimidazole. The reaction
mixture was stirred for a further 30 min and then heated to 75°C. The suspension which had
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Inventive example 37 — Silylation of n-butanol

4 .40 g (40.5 mmol} of chlorotrimethylsilane were added dropwise while stirring at 0°C to a
solution of 3.00 g (40.5 mmol) of 1-butanol and 11.1 g (135 mmol) of 1-methylimidazole. The

40  reaction mixiure was stirred at from 0 to 5°C for a further 15 min and at 20°C for 15 min to form
a liquid biphasic mixture. Removal of the upper phase gave 5.30 g (theory: 5.93 g) of 1-
trimethylsilyloxybutane as a colorless oil having a purity of 90% (GC).
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colorless oil having a purity of 91.1% (GC).

35 Inventive example 42 — Silylation of acetylacetone

5.97 g (55.0 mmol) of chiorotrimethylsilane were added dropwise while stirring at 0°C to a
solution of 5.00 g {(49.9 mmol) of acetylacetone and 4.50 g (55.0 mmol) of 1-methylimidazole.
The reaction mixture was stirred at 0°C for a further 1 h and at 80°C for 5 min to form a liquid
40  biphasic mixiure. Removal of the upper phase gave 7.00 g (theory: 8.60 g) of 4-
trimethylsilyloxypent-3-en-2-one as a bright yellow, cloudy oil having a purity of 84% (GC).

Inventive example 43 — Elimination of hydrogen bromide from 3-bromocyclohexene
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bright yellow, cloudy oil having a purity of 84% (GC). Inventive
exanple 43 - Elimnation of hydrogen brom de from

3- bronocycl ohexene PF 53208 2 4 jUL 2006 50 A solution of 10.0 g
(62.1 mmol ) of 3-bronocycl ohexane and 12.4 g (62.2 nmmol) of N, N

di butyl pentylam ne was stirred at 1200C for 1 h, cooled to 250C
and adm xed with 30 ml of n- pentane. The m xture was heated to
30*C to forma liquid biphasic; m xture. The phases were

separated and the | ower phase was extracted with 30 m of

n- pent ane. The pent ane phases




5 WpF&3208bi ned and the pentane was distilled off on a rotar
evaporator (20*C, 400 - 500 nbar). 3.50 g (theory 4.97 g) d¥4dULZW5
col orl ess residue remai ned which, according to GC chronmat ography,
consi sted predom nantly of 1, 3-c#cl ohexadi ene. PF 53208 2 4 JUL
2006 51 New clains: 1 A process for renoving acids fromreaction
m xNew elsimgsi ng an auxiliary base, wherein the auxiliary base 5 b)
forms a salt with the acid, said salt being liquid at tenperatures
at yhich Fo@@ss fE&H, r@rqbqu%g 4ds Yrallnqgacqgﬁ'ﬁlx@% L:%ing Bh binGaR daYe, dPERIMAS €
during ; 16 Q the liquid salt, 10 c) the salt of the
aUX|I|ary "BYSE i th the product of value or the solutlon of the
%roduct of value in a suitable solvent forns two i mm scible
| i qui d Phasterns asal with ¢hecasiddsaid saltbelng bevicatitempenaturepalrvdichdife a
phosphor yl aprodutt ofvaluy bédsi rebsigmfithitydegamiposd during YHeabmoval shitiidliquidhe
exception ofyiphasgenations, elimnation or substitution, a base is
used which is selected fron1the group conS|st|ng of the formul ae
éha) to (1r 15 20 R3 R 2 R 4~ R3~ 3t RILR 4 NR
1 salf quthe(cy)(ma(byase wth thg pgod!ctg)f ‘zahmqfthejoptlw ofﬁnq\@np@upt R 2
-~ \N, ~N praluwnmsmt@lq%mvem(fer)m(tug imnfigcibl@BuPhaBs 0B dzhelacH s 2005
52 R 6 released in the course of a phosphorylation, sitylation, sulfurization, acylation with

the exception of phosgenations, elimination or substitution, a base is used which is

selected from the group consisting of the formulae (la) to (ir)

15

20

R® R? R?
4 2 3 1 3
R , AR R | R R | SN
- -
R NE R RSN R* NJ\R1

() (e) (f)
25



4 2NE~RNR:--f";/,/INR~~CIIIR ~ 4 4NR R3R2R
RRPESRBR (g) (h) 6R1RI R6R5 RI RI RRNN N N®&JUA 2008
: 3RI-NN3~-R2 R42~41, RRBRR 0) (kl R4RR6RA4
R2F R3 r ~RRI,NN~R1 RIL,Nx~-NR2XR3 S5 (m (n) (0 2
3R1R /-NNN3O0O~_ | RRRRNR2 (p) (q where 10 RI,

R, R R4, R and R are each independeﬂ Iy hydr ogen,

G - Qee- ghkyl, or - CS-Cl2- C5- C12- CYd oal kyl ,
each o \ ch may op o aI be i nt er eaNbX one oOr nore oxygen
and/ or Br atons am one or nR Ruted or

unsubRli t uRRd i ni no grR)ups Ror a five- B0 siR* menbered, oxygen,

nitrogen and/ or sul fur atom contai ning heterocycle, where the

stated radicals in each case may be

groups, aryl, alkyl, aryloxy, alkyloxy, halogen, heteroatons

and/ or (gt erocycl es,

al | hydroggn or R3is dinethylagino and 2 & JUL 2086 53 and the
rest a hydrogen or R2 is carbgxyl or carbo and all the
ot herB ~Nhydrogen or R & “{-&onbi ned of R P and R 3
cor‘rtatzned are 1, 4-buta-1, 3- \ rR® R'” \l< TR?
3 2 5 4 4R
R R R R
(1} (k) "
R} 4 2
R ) RS R R
RS R \ R
\5_% R1"N>< N R’ S)\R1
R"'N Y N Rz Ra
R?
5 (m) Q ©
R1
R3 R, Ny
I 3 . ’S}“
3 1 1. 2 R
R 0 R R N R L2
(p) (q) (r)
where
10 R', R% R® R*, R® and R® are each independently hydrogen, Cs—Cig-alkyl, or C.~C1s-alky,
Cs—Cyzaryl, Cs—Cys-cycloalkyl, each of which may optionally be interrupted by one
or more oxygen and/or sulfur atoms and/or one or more substituted or
unsubstituted imino groups, or a five- to six-membered, oxygen, nitrogen and/or
sulfur atom-containing heterocycle, where the stated radicals in each case may be
15 substituted by functional groups, aryl, alkyt, aryloxy, alkyloxy, halogen, heteroatoms

and/or heterocycles, pyridines (la) being those where one of the radicals R' to R® is
methyl, ethyl or chiorine and the rest are all hydrogen, or R® is dimethylamino and

15 substituted by functional

pyri@ nes (la) beingliithose where one of the
radicals RLto R5is nethl, ethyl or chlorine and the rest are

f- |



di enyl ene and all the others are hydrogen. 5 2. A process as
clained In claim1l. wherein the auxillary bass additionally?4d)yl 700
simul taneously functions as a nggcleophillic catalyst. 3. A process
as claimed in either of clainms 1 and 2, wherein the soft of the

auxi liary, I_Ba}ﬁg &_?%r a\%’? It r(ﬁzngc 8’% beI w 16 cess as
Y OlRA|
oo e A Ll e L

cl ai med Ir’n oﬁn "1"” er‘eT% 41" qupel n the au)dU&ry base is |
-n- butylim dazol e, 1 -nethylimdazole, 2-nr*!hyOyridlne or

2 " By r klApeocess asklagmeddredaimd swharein thee alndliary bass aditionily ns | to 5,
wherein the sold I's hydrochloric acid, soeft sold,

PI Lglgsngaﬁgnew‘%rom C; Wﬁ%’%‘r’ggegsogs clainmed in any of

t he £reced| ng cl ai s, V\herel n the nolar ratio of Bronstead adds
s

to LBwi & PRress sspiaimad in eifhenct daigw|ijend2, wherein hacsalhph the qurliarsbase heter y
bhn i s omealling poiotibedaw 180°C. 25 8. A process as clainmed In any of
claims | 1o 7, wherein the saft of the auxiliary boo Is |l ess Man

20%Y Winiihs Uit i of Héimp rfGhssis'dh! ON Of

e
t he pro%lu‘@&)v? gﬁ%%zdg SUItﬂJ&%%%MS‘Q E‘m’rocess as

cl ai med 3"/’ to 6, wherein the acid was not rel eased
during the 30 reaction. 10. A process as clainmed In arty of the
By ecedi WWMWMMS@MhW@MMWW%SWrS,

phosphi matymidexbie-méthiinidpivia)2-trath)ipyrighe ontinipyridirat er S, phosphoni c
hal i des. phosphonic am des phosphonous esters (phosphoni tes),

phosgphong %&%w whéthih 815 3ci B s,

phosphor | st or alﬂg or|c a sphorlc

ester dfm e ﬂﬂ%g “@gPﬁﬁ %ﬁ% Whﬁgaﬁé esters
hosphltes) phosphor ous di seter halfldes phosphorous di ester

anmi des, Afrensphisrciaimed ipanysf the hrebeding claims, MMMSMMB&Mm des

are pr er:aiﬁetib Leva adids in the pentuved saltioDthe SciEyathithe i 543 s Glgrsates hEwouNds
fromtheg.qespective reactants as clained In claim 10, wherein the

preparation |Is carried out conti nuously at a tenperature of from

00C to 150*C and.a resid hour UL 200 54 12.
e tiso AFORS, S SF 0N 1 197, wheeln oo S L oriaRibeBs o e
(phosphlﬂr‘ﬂ"tzéﬁi)by Skl MMW’ valie oSy thersolution:of the erodugels phoni ¢

am de, phlosplaoiabs selserer ( phosphonites), phosphonous ami de,
phosphonous hal i de, phosphoric ester. phosphoric diester halide,

phosgho A&p?b@&ttﬁimm 85 of BAME B Y, Wherbi tridacid Wasthde ifeaset WARI RS | C
g(st er di

10. A process as claimed in any of the praceding ciaims, wherein phosphines, phosphinic
esters, phosphinous esters (phosphinites), phosphonic esters, phosphonic halides,
phosphonic amides, phasphonous esters (phosphonites), phosphonous amides,

35 phosphonous halides, phosphoric esters, phosphoric diester halides, phosphoric diester
amides, phosphoric ester dihalides, phosphoric ester diamides, phosphorous estars

(phosphites), phosphorous diester halides, phosphorous diester amides, phoaphorous
ester dihafides or phosphorous ester diamides are prepared.

40 11. A process for preparing phosphorus compounds from the respective reactants as claimed
in claim 10, wherein the preparation is carried out continuousty at a temperaturs of from
60°C to 150°C and a residence time of 1 hour,



phosphorous ester (phosphites), phosphorous diester halide,
phosphorous diester am de, phosphorous ester dihalide or 724 jy. 700
phosphorous ester diam de obtaisged by a process as clai ned
claim10 or 11 as a ligand for catalysts. 13, The use of a ligand
as claimed In claim12 as a |lpnd for cobalt, rhodium ruthenium
10 palladium platinum osmum iridiumor nickel catalysts. 14.
The \#se Ufe use oba pliogphinea phasiphinimester, phasplainans k8tet (phasphiptlesy ayaspabhion,
hydr oge f . ainmed In
clai m 1”@s‘*ér??‘g?%“°i"ﬁ“9"°§$°g"”°ﬁ%?F““’s S R s ST
process HOSRICHPYFATIH PAGsphenous halipephospheyicesisy, PBosriorcidiesigidplidei n

t he add ;tl’&sphoheWESer@ﬂldde pﬁ&phdhcpmec@md@@hsépakméi;tdr Biaficdl M 16,

wh 0 acids, i
e RSB les DRLAALAR A RoloE B A 5Ly
than 1: 1Ph°snfBrOUAeﬁPUB@§e @rsthMPrmeatﬁ d@ﬂademblfﬁnedvm@rmqess eeclaimed

react i onnBlait W & 1918 ABigldah Atafyslsedel - Craft al kylatlon or
acyl ation, phosphorylation or sulfurization of aromatics. 25 19. A

pr anss mualaumdlan clainRidin ddim 12864 fgan dmw oYﬂ‘;Wmf Zr guRl?,g
e z "At
) 'S yaRknT oo, i, i ok o2

320: JW Ft'm Fe US Fes ---31 30 where
Zis a W9 bond or any designed bivalent bridge MN 35 Fel, W2,
Fe3,! Femm@fam%%ﬁ?@m%‘ma ERivH ion UL 2006
55 hydrdlm;:mﬂaﬂ@.S al kyl, or Cz-ClIB-alkyl, d-G a-alkyl oxy,
Cl - C8- al koxycarbonyi, C6-C, 2- aryl,C5-C 2-cycl oal kyl, each of

| brédabs % R tﬁ?ﬂmﬁh‘?rg "F"WSBF and/ or
%I ?ltr?r mai%/oms Ohjpil%m;ﬁlalg?i %rr'g’rsé subst ?&3 or unsubs |?ﬁped I m no
groups, or a five- to six-nenbered, oxygen, nitrogen and/or
sul fi8r  Axrspesener daknedy anvefclains, (p 8 opB to 11, wherein the acid is a Lewis acid.

17. A process as claimed in claim 16, wherein the molar ratio of Brénsted acids to Lewis
20 acids in the removed salt of the acid with the auxiiiary base is not greater than 1:1.

18. A process as claimed in claim 18, wherein the reaction mixture stems from a Friedel-
Crafts alkylation or acylation, phosphorytation or sulfurization of aromatics.

25 19. Aoprocess as claimed in claim 18, wherein an aromatic of the formuta (X) is used

R E: . R m R”E 3{:"
R r4 8
R
1) R

R R R*
R o o R
R R*
30
whera

Z is a single bond or any deslred bivalent bridge and

35 RY, R®, R®, R®, R* and R™ are each independently



5 functional group or two of them conbine to form an unsaturated,
saPtiP88@ or aromatic ring which is optionally interrupted ‘pMUP?@ﬁ
or nore oxygen and/or sul fur atons and/or by one or nore
substituted or unsubstituted imno groups, and the stated radicals
I n each case may be substitutefiis by functional groups, aryl,

al kyl | 0 al k e teroato

het Zro@’gé%‘é >&y %YY E@?P%ég ql oRe & 'gB’Q'F?‘FEW{ CofeFein the

pr oducd¥li %r‘étzwy@%wh G‘FRE‘ of yelé'? Banentiondly bamtqafemﬁs!/ Pﬁ@@t%mone

4- met hoygecetiop$iifooaiens dap popérane eybstiteled oplrentztitufed imino groups,

di chI odreEReny kiplhasidaica coxyghinphiteysh ahd/or Rpiresphtdrtainiidieidrosybik oF | de,
f@m&ioné? E;roa:p 67 twg bEth&h CARNEERFormlanimasturatbd Zaftiratéd or aromatic

éuf Fbré‘rﬁl i‘;’%¥5 QLP Bpfeil’ul%r?ngvte Cﬁf S%g)r n@gé@ eﬂ%‘ur attoms and?or by
0. 10- ey P“@E%Ftuh?t%m ungybgtivied iming s&gtms angl the: sigfedsradicals in each

2- sec-dast ylap he sublstituiéd befutctiotal groppse Ao, alky caryibyhalkyiixy, habgss, phenol ,

dodecyp{dwem@hs aridhyf WBeroBycled, 6- di -tert-butyl - 4- et hyl phenol . 21. A
process for renovi ng acids fromreaction mxtures using an

au base for

o B 1 rbentt 8 cialied gt "Bt R Bont AP BRRGetb A ReP RS A b ¢ ne
pr odudﬂetwawtapfe@oeﬁaégnerth%yacgﬁoa'vﬂnpn%amothme%ﬁﬁaieehmm 'ng the
r enov adichtgfophbnyiphpsphing, dinhehyichlosoptioshbine ) tosyhehlasie,t1,2f 1.3-lee 14uxi | i ary
base wdidtiiyidehgsnpl QEIBC 1,2 af orVicd SiRieBiibérizénd; BlriéreQBombpyibaRzepepRUCt  Of

15 val ue b@nz%’rlbt@él'oﬁ §‘Pr¥e‘(r@rr§opﬂ°09%g§1zéﬁ&09 h S hpfFbditradshd Hddndhases,
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C5- c121°ewpaﬂ1°k§hvm°b%{8r§ %\‘er\ﬂﬁ%‘ﬁ MefyIPBRR - onal |y be interrupted by

one or nore oxygen 35 and/or sulfur atonms and/or one or nore

subst i A procsts @r rehsAng Stits tdre ebatiBnMixtQied USlSg arDduxfary bhssSwhéréin the

Si X- meiRRLeHaseOXygen, nitrogen and/or sul fur atom containing

het erocycle or two of them conbine to form an unsaturat ed,
saturated or aromatic ring which is optional l%ﬁ [ nterrupted by one

or nor® oxHese %’fd‘l‘tBlthesaﬁ!df tHid st SRIRa gy % femperates FwvhieB the nor e
oxygen andgroducteflvaiye deasaatsignifigantly despmpose duning the udrsevat tht@diq@id
unsubsti t ugatdandm no groups, 40 and the stated radicals in each
case nmay be substituted by functional groups, aryl, alkyl,

aryl OX%/}V Shg%%}f)ciﬂ(ﬁe aﬁ?]lla}?ggasg mnmh% O%E.Iﬁ%? dc(r?l{e %ﬁﬁl r&?%arlr&ﬁétbw th

t he pr ree rd
RO ar e i 13RS b aayiEbssoben s t‘ﬁ° ippisciRiRguid phases, and

NR"R°R® (X0,
where

R?, R’ and R® are each independently C,—Cs-alkyl, or C;~Cig-alkyl, Ce—Cyz-aryl or
Cs-Cyz-cycloalkyl, each of which may optionally be interrupted by one or more oxygen
and/or sulfur atoms andfor one or more substituted or unsubstituted imino groups, or a
five- to six-membered, oxygen, nitrogen and/or suifur atom-containing heterocycte or two
of them combine to form an unsaiurated, saturated or aromatic ring which is optionally
interrupted by one or more oxygen and/or sulfur atoms and/or by one or more more
oxygen and/or sulfur atoms and/or one or more substituted or unsubstituted imino groups,
and the stated radicals in each case may be substituted by functional groups, aryl, alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles,

with the proviso that

- at least two of the three radicals R?, R® and R® are different and



ﬁgﬁaﬁ radicals Ra, R b and R~ together have at |east 8 carbon
atg 8 A process as clainmed in claim2l, wherein Ra, Rz apdjjgs
Rc are selected fromnethyl, ethyl, n-propyl, isopropyi, n-butyl,
sec-butyl, tert-butyl, n-pentyi én-anyl), 2-pentyl (sec-anyl), 3-

5 pentyl, 2,2- dlnethylprop 1-yi X neopentyl), n-hexyl, n-heptyl,

n-octyl teyal b t ropyi,
1, 1-di rr%l?ﬁ fl%'t%/élR %‘enz%gq*gx%g%?/ féasﬁsgé%é? rJésgyl et hyI a, a
di net hyl benzyl phenyl, tolyl, xylyl, a- napht hyl , P-napht hyl

cyé#o RW?SSéﬁ&'a&F@I"bH@ 1, wheggin A%P@%@s@’e a@eté%fr%a'e hy. @t !éu m 21
or 22, n-piopyl dsaprappien-baylt seatbytyh tertrbatyi, 9- psmwemawl) 2rpentyldsecsamyl} 1D

5 pr opyl gy, 2@rdifiethyistost By hedpentin, fhtﬁe)(;h AP, nDetylS BBGBN 2ldiingky@m ne,
di - n- bwme&h @F‘dbg: 2 e mugﬁ A}g @Apx&q%?ﬁa émw;a ne and
terti arl%et%%enzy enﬁ eth xyly, rs:|ﬂ'=‘hthyl % aphtF\yI

cyclopen and ‘cyclohexyl.

24.  Aprocess as claimed in claim 21 or 22, wherein the tertiary amine is selected from diiso-
10 propylethylamine, diethyl-tert-butylamine, diisopropylbutylamine, di-n-butyl-n-pentylamine,
N,N-di-n-butylcyclohexylamine and tertiary amines of pentyl isomers and triaflylamine.



