"WO 01/ 46100 PCT/ EPO0/ 12325 Process for the production of phosphoni um
phenol-at es *159159** This application relates to a process for the
production oWQHdIHoni um phenol ates. 5 The production of pht<SHEBN133AS
phenol at es has al ready been described in DE-A197 273 51. However, the
phosphoni um phenol ates produced in this nhnner contain i npurities which

are di sadvant ageous for subsequent use. It is thus knownh th um
phenol at es may be used as transesterification catalysts forzmmlmmmmﬂmmnm
transest eri f Peedesofor tReprodudtion diphesphoniom plienalates gni f i cance f.ggisd=hi s

application as 10 inpurities may result in discolouration, variations in
activity or secondary reactions in the transesterification process.

Mor eover, t hithigipPREAHNICRARE W 8§ Protes0s HRYrédcBon aEpRIshhoni@i phehyeRt. as
wast e product, which entails el evated di sposal costs. The product is

furthernore exposed to el evated tenperatures during renoval of residual

rthermre exposed to _ _ o |
ohenol S 15 a0pounitph o uPApR Aaren SRt s G HE (R RA WDE o0

possi bl e. Theopbj®sl. Hbwehe, fHegstosphcnih iphaidlaes pfodac&bindihixgmyniied cphtain de a
process in which _exposure tg elevated tenperatures and the quantity of

sol vent geneiBPw#issewhich ar¢ disadvgntageniispfos sfUBpKIUCHyBsS: it \ifi thus kmawauthat y of
t he phosphoni ' Sihi e he [ Cati

provi des a p:P gé@gl@ﬁp glr q):h}%relélgtre g uc*’ ig%nq%Fd ﬁo@%ﬁ%ﬁ?ﬁ%ﬁh@ng at estss g{)/lj b
reacti ng phosphsesterifichtidn. dasityang pdveavet, sofi witd rsigmjfieancs fat Khiksi applisaiiont ason,
which is characterised ilﬂ{t hat tlhe hosglgoni um ghenol at e@ﬁr oduced. i s.

separ at¥d f r JAPYIHEES 13y 1ot ediscolonratiqn, agigfions i activity ox spepidaryfeadtiony in o

i s preferabl yhwefah@siBdicatod Eﬂ?&%l%@t Morsovef, thid Cbréc:el% geefadst b Cebrldepdblel 5 tO

50C. 30 The reaction is preferably perforned at nolar ratios of phenol to
phosphoni um lquaritide ofofolvent asowasie Iproguresf whichl gntaifs gleBated tdissal eents. i The
. _ .
particul ar O];)rOSd'ug:'t' is ﬁuotﬁgr(r)r%ore exposed to elevated temperatures during removal of residual
solvent. Since phosphonium phenolates readily form addition products with phenol,

15 exposure to elevated temperatures should be kept as slight as possible.

The object of the present application is accordingly to provide a process in which

exposure to elevated temperatures and the quantity of solvent generated remain as

slight as possible, but in which the purity of the phosphonium phenolate is as high as
20 possible.

The application provides a process for the production of phosphonium phenolates by
reacting phosphonium halides and phenols in an aqueous alkaline solution, which is
characterised in that the phosphonium phenolate produced is separated from the

25 synthesis mixture by crystallisation.

The reaction is preferably performed at temperatures of 0 to 55°C, in particular of 15

to 50°C.

30 The reaction is preferably performed at molar ratios of phenol to phosphonium halide

of 2:1 to 10:1, preferably of 4.5:1 to 6:1 and in particular of 5:1.
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"WO 01/46100 2 PCT/ EPOO/ 12325 The reaction is preferably perfornmed at pH
values of 9.5 to 11, preferably of 9.5 to 10.5 and in partlcul ar of 10 to
10.5. The reX¥Q Mg61gss optionally performed in the presence KCHERYASX in
gquantities of 5 50 wt.%to 200 wt.% preferably of 66 w.%to 125 wm.%
relative to the quantity by wei ght of th'ezaqueous phase, wherein the

al cohol s preferably have a solubility in pure water of at nost 15 w.% The
phosphoni um phenol ates produced in this nanner contain no nore than 0.1

W . % 10 of haht geactiBhes pfw&au?wﬂwonﬁe@ aPpHVaguck foU$ @ (1,) prefegabily op@3 iocul ar
used for the reaction + I R4 " ()~ R3 15 in which
10.5 and in partlcular of 10 to 10.5.

The reaction is optionally performed in the presence of alcohols in quantities of
5 50 wt.% to 200 wt.%, preferably of 66 wt.% to 125 wt.%, relative to the quantity by
weight of the aqueous phase, wherein the alcohols preferably have a solubility in pure

water of at most 15 wt.%.

The phosphonium phenolates produced in this manner contain no more than 0.1 wt.%

10 of halide.

Phosphonium halides of the formula (I) are in particular used for the reaction

T,
Rr—T() R, X ),
RS

15 in which

RitoRy identical or different, each denote a C;-Ci; alkyl, Cs-Cg cycloalkyl, C;-
C,2 aralkyl or C¢-Cy4 aryl residue and

20 X® denotes a halide ion, preferably FO, €19 or Bt and

n denotes the number 1 or 2, wherein, when n = 2, R4 denotes a C,-Cy;

alkylene residue.

25 Residues R; to Ry are preferably identical or different and each denote a Cs-Ci4 aryl
residue or the residues R, to R; each denote a C¢-Cy4 aryl residue and R4 denotes a C,-

C12 alkylene residue.



'n R to R4 identical or.different, each denote a Cl1-G 2 al kyl, CS-C6

cycl oal kyl, C=Clz aral kyl or C6-Cl4 aryl residue and 20 X~"~

hal i de i on, B‘F(é?]é“é?ﬂ y F~"~, O ~"~ or Bra"~ and n denotes th}é‘gﬁgﬁ@éﬁ"@ or
2, wherein, when n = 2, R4 denotes a CZ-C z al kyl ene residue. 25 Resi dues
R~ to R4 are preferably identical or di fferent and each denote a C6-Cl4
aryl residue or the residues Rl to R3 each denote a C6-Cla aryl residue and
R4 denotes a CZCl2 al kyl ene residue. WD 01/46100 PCT/ EPO0/ 12325 3 Such
phosphoni um Bath ghssphoniutrhkaljtes dind tthe praduetieo theagod dre) dmownror zare obtairebieabl e

usi ng known rrethodswg’gf. fqr exappl e Houben- t hoden der organj schen
Chem e, vol uMEnK Kye! %Q@ﬁ%éczt%ﬁm&%%ﬁ%h{eywﬂﬁﬁ%ﬂ g‘ﬁ‘h@?ﬁa 86" 52
(1930), pagegngRd, ShISRIXIY1, DagieBLe SRR PRAWSHulI) J ke enpRASa sTe930),
reaction of trialkyl- or triaryl phosphines, for exanple of
t ri phenyl phoppgasi283 etvagh). hal oar yl ene or hal oal kyl ene, for exanple benzyl
brom de,. in the presence of netal salts (Friedel-Crafts alkylation) or in
t he preéence of Grignard conpounds and cobalt(Il) chloride. 10 Phenols
whi ch are prghedd @finfoandd (1§ afREIe® Bn AhE rABERPL @lallSlbst triatistbsphiasg|fer as
wel | as bisphenols. Particularly preferred phenols are those of the fornula
(11) example of triphenylphosphine, with haloarylene or haloalkylene, for example benzyl
bromide, in the presence of metal salts (Friedel-Crafts alkylation) or in the presence of

Grignard compounds and cobalt(I) chloride.

10
Phenols which are preferred for the reaction are phenol or substituted phenols as well
as bisphenols.
Particularly preferred phenols are those of the formula (II)
15
Rs
"o @ ()
Rs
R,
in which
Rs to R; mutually independently denote H, C,-C,, alkyl, Cs-C¢ cycloalkyl, C;-C,
20 arylalkyl and Cs-Cy4 aryl; Rs to Ry preferably denote hydrogen.

Such phenols are known from the literature.

Phosphonium phenolates of the formula (III) are preferably produced
25



15 HO in which RS to R-.nutually independently denote H, Cl1-Cl2 alkyl,
CS-C6 -cycloal kyl, C~-Cl12 20 arylalkyl and C6-Cla aryl; RS to R~ preferably
denot e hydro@@i‘.’”‘@&@n phenol s are known fromthe Iiterature.PWEg'}?Ha?ﬁsum
phenol ates of the forrmula (I11) are preferably produced 25 WD 01/46100
PCT/ EP00/ 12325 4 R3 n n in which the residlues Rl to R~ and n have the
above- st at ed neani ngs.

s v
—_—p_ .
R, ? R, Yo R, (i
R3
L Jdn L R, n

in which the residues R, to Ry and n have the above-stated meanings.

Completely deionised water or distilled water is preferably used to produce the

5 aqueous alkaline phase.

The pH value of 9.5 to 11.0, preferably of 9.5 to 10.5, particularly preferably of 10.0
to 10.5 is preferably established using an alkali metal hydroxide solution, preferably
sodium hydroxide solution or potassium hydroxide solution, while taking the

10 buffering action of phenol/Na phenolate into account.

The process according to the invention may be performed continuously or

discontinuously, wherein discontinuous operation is preferred.

15 According to a preferred method, phenol, phosphonium halide and alcohol are
initially introduced as a solution and water is added. The pH value is adjusted,
optionally with cooling, to values 9.5 to 11.0, preferably of 9.5 to 10.5, particularly
preferably of 10.0 to 10.5 by addition of alkali metal hydroxide solution. The
temperature of 0 to 55°C, preferably of 15 to 50°C is maintained during this

20 operation, preferably by vigorous stirring of the reaction components. The duration of

the reaction should be less than 2 hours, preferably less than 1 hour.

The phosphonium phenolate produced according to the invention is isolated,
preferably by separating the aqueous phase from the organic phase using an alcohol
25 which is sparingly soluble in water (the solubility of alcohols in water is known from
the literature) and extracting the organic phase at least once, preferably three times

with completely deionised water or distilled water. The solution is then cooled to 26



" Conpl etely deionised water or distilled water is preferably used to produce
t'he 5-aqueous al kali ne phase. The pH value of 9.5 to 11.0, preferablg/ of
9.5 to 10.5, WaW464 arly preferably of 10.0 to 10.5 is pref®rHBP4p12325

est abl i shed using an al kali metal hydroxide solution, preferably sodium
hydr oxi de sol ution or potassi um hydroxi dedsol ution, while taking the 10
buffering action of phenoUNa phenolate into account. The process according
to the invention nmay be perforned continuously or discontinuously, wherein
di sconti nuougy QPE/ pck@ibllyStoPZ Rt 08T THS pARiHRfattdshehblaie R BikRIsepstateBHiOd,
phenol , phosphonium hal i de and al cohol are initially introduced as a

sol uti on and swtosr fittsatieddent] phnified Hby awashinigs Hag m@mﬁa}t oradueinas [optignally
cooling, to val ue 1.9. 5 t%gilé. 0, preferably of 9.5 to 10.5, particularly
preferably ofcialised apd deicfly " qdition of al kali metal hydroxide sol ution.
The tenperature of 0 to 55C, preferably of 15 to 50C is maintained during
this 20 operation, preferably by vigorous stirring of the reaction

conponerts. PHeohels suitable agcordiug ftethe nyention farthpdeackion sohionoars Aliphatic
preferably | phesp L i ng
o the. i mvenfenoE 80 R ol R R R B o
from t he or gamihcaspfoaeeamplengbatanal, isohotandl) nyientanol, snaipdbutandly, opelthmelj n
wat er (the sol ubi]i of alcqhols in t is known fromthe literature)
and extracti ﬁﬁ‘yi) ﬁkog&é’a iaBC*}?ﬁaaé‘é‘ ygor WEELFLWQE’ BF@W%QWH 88NOFRQ i t h
conpl etely dgibopbged water or distilled water. The solution is then cool ed
to 26 WD 01/46100 PCT/ EPO0O/ 12325 5 to OC, preferably to 23 to 10C. The
preci pittat ed phenol ate is then separated by suction filtration and purified

by washing. The.resultant product is, optionally recrystallised and dried. 5
Al conol's aui PUEAETS, St BeTinents T BhvaPBRn B BReruie, FORtQD e o o
al i phati c al gpdieaisphatic hle8hble b eafotmttarc i, HOH, fin Whidhhn B drSinBdget fib@OLo from
4 to 10 inclusive, such as for exanple n-butanol, isobutanol, n-pentanol,

met hy| but anoll8 indlesiyse Suetnas for example cydersnganoh maiayieyrleneatanalsy errdonsgtane-

hexanol s, he | s, no r a ol Liabl e
accordi ng to%@%ﬁvgﬁﬁﬁ’@%ﬁ@%%qﬁ@% eé%%oglgﬁ&gg’l lr} Fori%eégeetﬁdgfogg C§ICI%HHY%

cycl oal iphat ipgopahéleheyclolpdxyibigaroty; mittaylS' EthY]l-~ptdpyld andvbiughexahslsapydlot eger
fromb5 to 10 _incluysive, such as for exanple cycl opentanol,

met hyl cycl op@ﬁEtMF’sc,yck’%%%‘ént anenet hanol , cycl opentyl propanol s,

cycl ohexanol , cycl ohexyl et hanol s, cycl ohexyl

Apart from completely deionised water, alcohols may also be used for washing the
phenolate. In this case, apart from those for the reaction solution, water-soluble
20 alcohols may also be used, such as for example ethanol, n-propanol or isopropanol.

Propanols, in particular isopropanol, are preferred in this case.

Polyhydric aliphatic or cycloaliphatic alcohols may also be used according to the
invention.

25
Preferred aliphatic alcohols are propanols, (iso)butanols, pentanols and hexanols, in

particular isobutanol and isopropanol.

Preferred cycloaliphatic alcohols are cyclopentanol, cycloheptanol and cyclooctanol,

30 particularly preferably cyclohexanol.



15 propanol s, cycl ohexyl butanols, nmethyl-, ethyl-, propyl- and

but.yl hexanol s, ¢ cloheptanols cycl ooct anol s. Apart from conpl et el

dei oni sed wat¥? 01/441¥%hol s may al so be used for washing the p %%F@lénsl n
this case, apart fromthose for the reaction solution, water-soluble 20
al cohol s may al so be used, such as for ex@nple ethanol, n- pr opanol or

i sopropanol . Propanols, in particular isopropanol, are preferred in this
case. Polyhydric aliphatic or cycloaliphatic alcohols my al so be used
accordi ng t oThbeveightantio ofl wakly t&rakiolol Bbetléepail iaad dl:2; girefemabdy Betpreepariol s,
(i so)butanol s,  pentanols and hexanols, in particular isobutanol and

i sopr opanol . F4 Rerred cycl oal i phatic al cohols are cycl opent anol

cycl ohept anol and cycl ooctanol, 30 particularly preferably cycl ohexanol .
WO 01/46100 PCT/ EPOO/ 12325 6 The weight ratio of water to al cohol is

bet ween 2: 1 dhd alcoholsgo béelsabaqcobﬁmg/\meuhe invention ate: Klded e improvt wlosking upe
used acgprdln? to .t he inve t|o e added rov

henor 3 condr ta shenpuAfelieT iR B hbs R 1GF St Achsikr ian dhie AisouE Yol nf Bl o°

the organi ¢ phasr Fﬁas thyshadassvd R afH6@H phateaTte ahicowr YSnBaRL BRY
t hus be drained off from beneath, the organic phase, which contains the

phenol ate, mdgeitrd ot hmaﬁh,ptbm@lrm phase; Whlobe@nmseﬂlel mhenelates iy be
separating vessely 30 LOGpIRT dibni@lchaAah nd" ke fedtdink S QeRGAtY 10

washing water again drained off from beneath.

10
If the alcohol is not added, only the aqueous saline solution is heavier than the organic
phase and may be drained off from beneath. Phase inversion occurs on further
washing with completely deionised water, the organic phase is heavier and thus
beneath the aqueous phase. This working up method is more elaborate because a

15 second working up vessel is required.

Quaternary phosphonium phenolates produced according to the invention are in

particular compounds of the formulae

[@}‘p@ 90—@ (lv?.

20
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“If the al cohol is not added, only the aqueous saline solution is heavier
t'han the organi c phase and may be drai ned off from beneath. P i rsion
occurs on fu?"f%%‘/f“\)\%{’shi ng with conpletely deionised water, t%‘gﬁ‘gﬁ&é}%&
phase i s heavier and thus beneath the aqueous phase. This working up nethod
I's nore el aborate because a 15 second woﬂ(rng up vessel is required.

Quat ernary phosphoni um phenol at es produced according to the invention are
in particular conpounds of the forrmulae 20 N ~ and WD 01/46100

PCT/ EPOO/ 12325 -7 ~~1 (CHZ)6 N~) Using the process according to the

i nvention, it is possible to produce phosphoni um phenol ates in el evated
yields and at hi[gh—parity.®5 The @hosphgm phenaPat esfPReduced in this
manner are suit o@ bap t (CH - R @ s foR catiﬂH)-and
transesterificat|i 8 nj parti cuiar fof ‘e pfoducti on o&=s0ol ycar bonat es by
the melt transesterificafion process (cf. US8 442 854).

Using the process according to the invention, it is possible to produce phosphonium

phenolates in elevated yields and at high purity.

The phosphonium phenolates produced in this manner are suitable in particular as
catalysts for esterification and transesterification, in particular for the production of

polycarbonates by the melt transesterification process (c.f. US-3 442 854).

10 As is known, the melt transesterification process starts, for example, from aromatic
diphenols, carbonic acid diaryl esters and optionally branching agents and/or

monophenols.

The phosphonium phenolates obtainable according to the invention are used as
15 catalysts in this case in quantities of 10" mol to 10" mol, preferably in quantities of

10 mol to 107 mol, per mol of diphenol.

Further details of the melt transesterification process are described in the literature
(c.f Hermann Schnell, Chemistry and Physics of Polycarbonates, Polymer Reviews,

20 volume 9, 1964, pages 44 to 51, DE-A-1 031 512, US-3 022 272, US-5 340 905 and
US-5 399 659).

The thermoplastic polycarbonates produced with the phosphonium phenolates
obtainable according to the invention are solvent-free, have a light inherent colour and

25 are largely free of unwanted defects in the polycarbonate.

The polycarbonates produced in this manner may be used industrially in the form of

the most varied mouldings in any applications in which thermoplastic polycarbonates



10 As is known, the nmelt transesterification process starts, for exanple,
f'ram aromati c diPhe‘noI s, carbonic acid diaryl esters and optjonall

branchi ng agdR 4488 or nonophenol s. The phosphoni um phenol a’f%@%@%ﬁl”%abl e
according to the invention are used as 15 catalysts in this case in
quantities of 10"1 nmol to 10"8 nol, prefefably in quantities of 10"3 nol to
10"" nol, per nol of diphenol. Further details of the nelt
transesterification process are described in the literature (cf. Hermann
Schnel |, Cheed higheatoobdehysed,ssuoh abPdh pleatrivahefigiscerifg) yniampReovieesyss s2foty
volume 9, 1964, ages 44??2?1 51, DE- A- 03115516 US-3 022 272, US-5 340 905
and US-5 3995@891s of 5 aptigal datg,storags media) pel pGRANAETEl oduced with t he
phosphoni um phenol at es obt ai nabl e according to the invention are
solvent-free, have a light inherent colour and 25 are largely free of
unwant ed defects in the polycarbonate. The pol ycarbonates produced in this
manner may be used industrially in the formof the nost varied nouldings in
any applications in which thernoplastic polycarbonates WD 01/46100

PCT/ EPOO/ 12325 8 have hitherto been used, such as in electrical

engi neering, as lanp covers, as safety screens or as optical data storage
nmedi a, such as CD material. WO 01/46100 PCT/ EPO0O/ 12325 9 Exanpl es



“Conparative Exanple 1 5.376 g (4.0 nol) of phenol, 800 nl of conpletely
dei.oni'sed water, 335.44 g (0.8 nol) of tetraphenyl phosphoni um brom de and
640 g of isoBRE&HYIGre initially introduced into a 2 Lround®GUEPYARERSt | ask
equi pped with a stirrer, thernonmeter and dropping funnel and are stirred at
20C to 25C. 79 g (0.97 nol) of 49% sodi un? hydr oxi de sol ution are added
dropwi se within approx. 5 mnutes, the pH value is checked with a 10 gl ass
el ectrode - it nmust be within a range from9.5 to 11.0. The mixture is then
stirred for Q}xﬁn_{h‘lést 45C. After phase separation, the | ower aqueous phase
is drained o and the organic phase is washed three tinmes with conpletely
dei oni sed water, it being possible in each case to drain off the washing
water, as th j rom beneath. The isobutanol is then renmoved
by distillat .8 five E%ﬁligrij et vacuum at 15 50C. The crystalline residue
is dried under a vacuum at 100C. The yield, determ ned using the P-NWR
method, js 9 % qaf the theoretjcal vyield. The results ar hown 1 n Tabl e
120 b 01576 200 SesP asaroieyal m bhCempiaiieadiaed ¥ofh 3ua s Af msfeno:
800 nml of cogph&tphinylisiRphciBeinkbRide %644 8f (dbBtafi®ll are Ini@ihlly introduced

t et raphenyl phosphoni um brom de and 640 g of 1sobutanol are initially,
i ntroduced i mto a2 1. rquadrhettomed dlaskl efvipped withi ppEterwihermemeter apé dropping

t her nonet er and droppi ng. funnel d irr at .20C to 25C. 79 .0. 97
ol o 465 SO SRrabRet Tt ok G LB SUBaT 420 Ftim R

Sm nutes -t hgoRtoy ateifided dAsHvHEE REhinQpprdx@B Ifintited, ThdpH vafielid cReckED itk &t ur e
is then stirred for 0.5 h at 45C. After phase 10 separation, the |ower

aqueousl®has glass eldctapdecdt ofust bmwithing renggafiom Yhteskl .V.sTheamixéure ihthew stitrere s
with conpletel ignised,water, the washi.ng water, as the.heavier phase,
' cach bace W AG B A5t Podkp SHEERREALE 1oV Ab g ath (B 1S e
cooled to rogue bRARR' SHadé §s Wakhed edeEmes WitheComplIBRIPHSEHIREd Wave! fl Beisd NY
out during this operation. After at |east 4 hours' crystallisation ting,

t he product ipsssidauneatchycageéudmin ff ithe washing waten @s thpeayier phass, fiom t he
content of pheno 1. SO ol . tetr i

Filtrae i PEROh IR ROAAR S BRn (fOERIEL A RNIAT A A PUELR Shfund dF e
wi th 2-pyopangbcand then dried under a water jet vacuum at 100C

The crystalline residue is dried under a vacuum at 100°C. The yield, determined using
the P-NMR method, is 98.2% of the theoretical yield.
The results are shown in Table 1.

20



The results are shown in Table 1. 20 Table 1 Conparative Exanple 1Exanple 1
Na [ ppn] 0. 7<0.5 Br [ppm 0. 70.01 Col ourlight greycolourless WD 01/46100
PCT/ EP00/ 1233%0 0446188, anpl es of Use Bl) 114.15 g (0.500 nol) BFT/BEPWARRZ0l A
and 113.54 (0.530 nol) of diphenyl carbonate are weighed out into a 500 m
t hree- necked flask equipped with a 5 sti-rller, internal thernonmeter and
Vigreux colum (30 cm mrrored) with bridge. Atnospheric oxygen is renoved
fromthe apparatus by applying a vacuum and flushing with nitrogen (3
times) and the m xture heated to 150C. 0.0173 g (4 x 10-3 nmol %9 of

t et raphenyl phosphoni um phenol ate (TPP-P) produced according to Exanple 1,
relative to | A are then added as a 10 3% phenolic sol ution and
the resul tant phenol renoved by distillation at 100 nbar. The tenperature
Is simultaneously raised to up to 250C. The vacuumis then inproved

st epwi se t o 376iggr.Oamd])tofphematp@Otamliné complstetly deioRi6@Vatthel3beidpe (a8 urod) i s
then raised tq 280C and the m xture, stirfr for.,1.5 hours.at, 0.1 ar .

Al i ght - ol ongéEtraQB‘FfW °-Sh‘i1<§1ém5chf%‘b‘feb%ﬂa?e‘® g of {jgbutapel pre m‘“aﬁy introduced

into a 2 L round-bottomed flask equipped with a stirrer, thermometer and dropping
funnel and are stirred at 20°C to 25°C. 79 g (0.97 mol) of 49% sodium hydroxide
solution are added dropwise within approx. 5 minutes - the pH value is adjusted to a
range from 9.5 to 11.0. The mixture is then stirred for 0.5 h at 45°C. After phase
10 separation, the lower aqueous phase is drained off and the organic phase is washed
three times with completely deionised water, the washing water, as the heavier phase,
in each case being drained off from beneath. The organic phase is then cooled to room
temperature while being stirred, the product crystallising out during this operation.
After at least 4 hours' crystallisation time, the product is removed by vacuum
15 filtration. After NMR analysis for the content of phenol, isobutanol and tetraphenyl-
phosphonium phenolate, the filtrate is returned to the reaction. The crystalline residue

is rewashed with 2-propanol and then dried under a water-jet vacuum at 100°C.

The results are shown in Table 1.

20
Tablel
Comparative Example 1 Example 1
Na [ppm] 0.7 <0.5
Br [ppm] 0.7 0.01
Colour light grey colourless




15 having a relative solution viscosity of 1.250 (dichl ororret hane 25 ~C,
S g/l)y. The content of branching agent of the formula (VII)

resul tant poYRWHdPte is 25 ppm The phenolic OH val ue of ’c’ﬂE(EPOO/IZ”S

pol ycarbonate is 70 ppm 20 HO CH3 OH B2) As Exanple Bl), except that the
temperature is raised from 260C to 300C-ddd the mxture is stirred for 1.5
hours at 0.1 nbar. Alight-coloured, solvent 25 free pol ycarbonate having a
relative solution viscosity of 1.300 (dichloronethane, 25C, 5 g/1) is

obt ai ned. ThExaapléndf We branchi ng agent of the fornula (VII) in the
resul tant polycarbonate is 18 ppm The phenolic OH val ue of the
pol ycarbonate is 55 ppm WO 01/46100 PCT/ EPOO/ 12325 -12 Patent Clains 1. 5

B1) 114.15 g (0.500 mol) of bisphenol A and 113.54 (0.530 mol) of diphenyl
carbonate are weighed out into a 500 ml three-necked flask equipped with a

5 stirrer, internal thermometer and Vigreux column (30 c¢m, mirrored) with
bridge. Atmospheric oxygen is removed from the apparatus by applying a

vacuum and flushing with nitrogen (3 times) and the mixture heated to 150°C.

0.0173 g (4 x 10” mol%) of tetraphenylphosphonium phenolate (TPP-P)

produced according to Example 1, relative to bisphenol A, are then added as a

10 3% phenolic solution and the resultant phenol removed by distillation at
100 mbar. The temperature is simultaneously raised to up to 250°C. The

vacuum is then improved stepwise to 1 mbar and the temperature raised to

260°C. The temperature is then raised to 280°C and the mixture stirred for 1.5

hours at 0.1 mbar. A light-coloured, solvent-free polycarbonate is obtained

15 having a relative solution viscosity of 1.250 (dichloromethane, 25 °C, 5 g/l).

The content of branching agent of the formula (VII) in the resultant

polycarbonate is 25 ppm. The phenolic OH value of the polycarbonate is

70 ppm.
20
CH, CH,
oL OO w
CH
3 COOH CH,
B2) As Example B1), except that the temperature is raised from 260°C to 300°C
and the mixture is stirred for 1.5 hours at 0.1 mbar. A light-coloured, solvent-
25 free polycarbonate having a relative solution viscosity of 1.300

(dichloromethane, 25°C, 5 g/l) is obtained. The content of branching agent of
the formula (VII) in the resultant polycarbonate is 18 ppm. The phenolic OH

value of the polycarbonate is 55 ppm.



2. 10 3. 154. 5. 20 6. 257. 8. 30 9. Process for the production of
phasphoni um phenol at es by reacting phosphoni um hal i des and phenol s in an

aqueous al kaYQ&48P0 it on, characterised in that the phosphoff

| at e

produced is separated fromthe synthesis m xture by crystallisation.
Process according to claim1, characteri-sléd in that the reaction is

performed at tenperatures of 0 to 55C. Process according to at

| east one of

claims 1 or 2, characterised in that the reaction is perfornmed at nol ar

rati os of ph@aedntiGlaimkosphoni um halide of 2:1 to 10: 1.
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Process for the production of phosphonium phenolates by reacting
phosphonium halides and phenols in an aqueous alkaline solution,
characterised in that the phosphonium phenolate produced is separated from

the synthesis mixture by crystallisation.

Process according to claim 1, characterised in that the reaction is performed at

temperatures of 0 to 55°C.

Process according to at least one of claims 1 or 2, characterised in that the
reaction is performed at molar ratios of phenol to phosphonium halide of 2:1
to 10:1.

Process according to at least one of claims 1 to 3, characterised in that the

reaction is performed at pH values of 9.5 to 11.

Process according to at least one of claims 1 to 4, characterised in that the
reaction is performed in the presence of alcohols in quantities of 66 wt.% to
125 wt.%.

Process according to at least one of claims 1 to 5, characterised in that

crystallisation proceeds from an alcoholic solution.

Process according to claim 6, characterised in that the alcohol used is

isobutanol.

Process according to at least one of claims 1 to 7, characterised in that the

organic phase used is continuously recirculated.

Phosphonium phenolates obtainable according to a process as defined in any

of claims 1 to 8.



Process according to at.least one of claims 1 to 3, characterised in that
tthe'reaction_is performed at pH values of 9.5 to 11. Process_accordi ng to
at |east one P40y 1 to 4, characterised in that the reabtTBROY3
performed in the presence of alcohols in quantities of 66 w.%to 125 w. %
Process according to at |east one of cl ailds 1 to 5, characterised in that
crystallisation proceeds froman al coholic solution. Process according to
claim®6, characterised in that the al cohol used is isobutanol. Process
according to at least one of clains 1 to 7, characterised in that the
organi ¢ phase used is continuously recircul ated. Phasphoni um phenol ates
obtai nabl 6 adfor di hgs thQ‘HbP]b?’Q;éélsa@"H’@fq e eontgphpide merg;than @-?M-"/g. VO
01/ 46100 PCT/ EPO0O/ 12325 -13 10. Phosphoni um phenol at es havi ng a hal i de
content of no nore than 0.1 w.% 11. Use of the phosphoni um phenol at es
defined in clldi m Ysasofatheapbdspbonifimr phenotatess defirendi in chimoh aseachialyss .forl 2.
Use of t;ue phosphgni un{eﬁ?enol at es. defined in claim9 as a
transestlerificati SR Sggteoq:rg?c fhe production of pol ycarbonate.

12.  Use of the phosphonium phenolates defined in claim 9 as a transesterification

catalyst for the production of polycarbonate.



