WO 99/ 00395 PCT/ EP98/03590 | 1 A process for preparing phosphoni um

phenol ates Ger |cation P 196 35 656.3 relates to a (ﬂﬁﬁ .
preparing phos’;ﬁ‘gr??@ﬁédsghenol ates which is characterised iﬁ,rt af&sn‘ﬁ%
‘phosphoni um hal i des are reacted with 5 phenols in a mixture of water,
aqueous caustic alkali solution and inert solvent for bet ﬂmmmmmmmmrs
and 4 hours at tenperatures from OC to-40C and at pressure to
20 bar in the nolar ratio 0.5 mol to 2 nol of phenol, preferabbkyud:7 to
1.3 nol es of phenol, per nole of phosphonium halide. 10 CH2Cl 2 and C6H5

d

are nentioned AA§rdcB&fo g%%ﬁﬁﬁ%ph&dhlﬁﬁl H pheRBREes On page ;ﬁw w n
patent appli catlrorf P 15 .30t |su al so shoe\?vn that p meummﬁ}ats
are converted into the correspondi ng phosphi ne oxi de by bases. *Gofoa*s i s
denonstrated in exanple A o | ication, wherei.n a pH of ;abqut.14 is
15 used. " ( See CREE: EBRFANPS Bnl B S5 BPE rFAeR 18 o ASBTAFS S G FPARE R
appl i cation Pphdi(adedthich idVeh&ictéRsed il @fht PhoSphoffunt IAfiddd bl rdakRHMRMA AL €
priority date over P 19635656.3.) During fdrther devel opnment of this

process ist haphérmwls hreemiktumedf Wasdr, aqueobotausti? @lkatii sotutmneandpiaet sglventsfor ubl e
in water, that is up to a maxjimumof 15 wt.% sol ubi|ity,
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in alkaline s n, even w an al coho

11, preferabl X,Mb}é@%ﬂpﬂq&lﬁf&n{k@e5f§lﬂ5§plﬁdhil§lﬂfl'iaii§é!| ar between 10.0 and
10.5. The present invention, therefore, provides a process for preparing
phosphoni um

10 CH,CI, and C,H,Cl are mentioned as inert solvents in that document.

On page 4 of the German patent application P 196 35 656.3 it is also shown that
phosphonium salts are converted into the corresponding phosphine oxide by bases.
This is demonstrated in example A of this application, wherein a pH of about 14 is

15 used. (See also comparison example in this application and German application P
19723524.7, which was filed on 05.06.1997 with intermediate priority date over P
19635656.3.)

During further development of this process it has now been found that alcohols
20 which are sparingly soluble in water, that is up to a maximum of 15 wt.% solubility,

may be used instead of inert solvents.

It was also found, surprisingly, that the formation of phosphine oxides is suppressed
if the reaction is performed in alkaline solution, even without an alcohol, at a pH

25 between 9.5 and 11, preferably between 9.5 and 10.5 and in particular between 10.0
and 10.5.

The present invention, therefore, provides a process for preparing phosphonium
phenolates from phosphonium halides and phenols in aqueous alkaline solution at
30 temperatures from 0 to 55°C, preferably 15 to 50°C, which is characterised in that

the reaction is performed in the molar ratio of phenol to phosphonium halide



phenol at es from phosphoni um hal i des and phenol s i n aqueous al kal i ne

sol ution at 30 rm%o%%.lres fromO to 55C, preferably 15 t op&Pfppoklaakdy | S
characterised 'in that he reaction is perfornmed in the m)l ar ratio of

-phenol to phosphoni um hal i de WD 99/ 00395 PCT/ EP98/ 03590 2 between 2:1 and
10: 1, preferably between 4.5:1 and 6:1 and in particular 5:1, at a pH of
9.5 to 11, preferably 9.5 to 10.5 and i'ﬁ'particul ar 10 to 10.5 and
optionally in the presence of alcohols in amounts of 50 wt.%to 200 wt. %
preferably 66 w.%to 125 wt.% wth respect to the weight of the aqueous

phase, wher ei beiwnd: CahPI @1, frefetatey Bets@knldis: 1 hyd 61 amrxﬁ pégicalarGt1,at a pHSt
15 wt. % Phosphoni um phenol ates can be prepared in hig Hé)r%l el ds using the

process accor ®f Q¢ tot bl, prefetahlyehs ito k0. 51mdnh@gﬁwalﬁrd@1tp a@d@@tmaaysmmeam e
in particular as cata for esterifl ses erifi n, in
o cul ar +o Pheeich 8t B bamaal of ST YR ribo, MRS auRler VLA o
process (see YSsAvt3,A42&hSRedect B‘ﬁles%i-gﬂ't loifteie a&uéauﬁqhﬁke% wherdt @& dlSoHeowWn
fromthe literature. 15 Suitable al cohols according to the invention are

al i phati & al cdhawé 8 selubihity hepifro watdr @f aOmpRNS1MP6. N which n is an integer

from3 to 10 inclusive. Suitable alcohols according to the invention are
al so cycloaliphatic alcohols with the 20 fornmula CnH2n-10H in which n is

an integer fr %gjﬂo‘ﬂlujﬁq gh%&é’tﬁé Vi bcf éx%ﬁﬁ@& & nih 89%12% 'uglng éﬁ@?fycéis@fc@ordmg

(1 so)butanol s tan exano I'n parti ano
Preferred cyclt@&{dlnb\aﬁio@ al cohol s are cycl opentanol, cycl oheptanol and
cycl ooctanol, in particular cyclohexanol.

10 Phosphonium phenolates are suitable in particular as catalysts for esterification and

transesterification, in particular to prepare polycarbonates by the melt

transesterification process (see US-A 3 442 854).

The solubility of alcohols in water is known from the literature.
15
Suitable alcohols according to the invention are aliphatic alcohols with the formula

C,H,,.,OH in which n is an integer from 3 to 10 inclusive.

Suitable alcohols according to the invention are also cycloaliphatic alcohols with the

20 formula C H,, ,OH in which n is an integer from 5 to 10 inclusive.

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

isobutanol.

25 Preferred cycloaliphatic alcohols are cyclopentanol, cycloheptanol and cyclooctanol,

in particular cyclohexanol.

The ratio by weight of water to alcohol is between 2:1 and 0.5:1, preferably between
1.5:1 and 0.8:1.
30
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The ratio by weight of water to alcohol is between 2:1 and 0.5: 1,
preferably bet vwweyogloe3pd and 0.8:1. 30 WO 99/ 00395 PCT/ EPOFEOREPO8/83500e
sparingly sol uble al cohols to be used according to the invention are added
‘to facilitate the working-up procedure, since the phenol/al cohol m xture
has a |l ower density than the aqueous §§Lution and thus the organic phase
i s above the aqueous phase. The aqueou$ phase can thus be drawn off from
bel ow. The organi c phase 5 which contains the phenol ate can then be washed
wi th deionised water in the sanme separating vessel and the wash water can
agai n be dr awThsf fpafingin sedubdevalcohéls 4o balused@tcardingdp theldexentivhare added to

oo, R S Lo AL I RS BAS, SEER bACT

subsequent wasfnptPafR %@%3&5%&19 Qoﬂﬁgﬁ '&Pﬁ gl%é‘gﬁg gﬁgé&'f]t‘;gﬁas% s 2bPRAEHR aqueous

i nversion, the organic phase is t e and therefore iIs
found bel ow t hrhase UEeusjuepimapiase Tdah shuo bk idrgviu pfipfromebilow. Ths qrgaiephbse be
nore costly in so far as a second processing vessel is required. 15

|
Phosphonium hathiglowaing e phanelate cqn theabe vhed @mhaéqigpigqﬁqwaqsr i thrsamee
reaction —accqp &Eien%?esgc?]?aph Weeﬁgéh%%}&can%gaﬁ l%hrg&vﬁgft; f?@@&l}%\'R‘ n25R

to R4 are identica eren each®represen al kyl, C5-C6

If an alcohol is not added, then the salt-containing aqueous solution is the only phase
more dense than the organic phase and it can thus be drawn off from below. During
10 the subsequent wash procedures using deionised water there is a phase inversion, the
organic phase is then the denser phase and therefore is found below the aqueous
phase. This working-up procedure has proven to be more costly in so far as a second

processing vessel is required.

15 Phosphonium halides of the formula (I) are particularly suitable for the reaction

according to the invention

R2
| +)
P

|

20 R,

R— X&) (.

4

n

in which

25 R, to R, are identical or different, and each represents a C,-C,, alkyl, C,-C,
cycloalkyl, C,-C,, aralkyl or C,-C,, aryl group,

and

30 X® represents a halide ion, preferably F, C1” or Br” and n is 1 or 2, wherein n is 2

when R, represents a C,-C,, alkylene group.




“cycl oal Kyl', " C7- C12 ‘atr afkyl' "or C6-CL4™aryl “gfoup;and 30 X1t epr eusnit §gwre"
~halide ion, pr f 1-1, d(-) or Br(-) and nis 1 or is 2
when R4 represitésﬁmogfcu al kyl ene group. WD 99/ 00395 PU%?CE%E?%%%QQ 4

-The groups R, to R4 are identical or different, and each, preferably,
represents a C6 Cl4 aryl group or the %roups R, to R3 each represent
aC6-Cl4 aryl group and R4 represents a"C2-C 12 al kyl ene group. 5 These
types of phosphoni um halides and nethods for their preparation are known
(see for exanple "Houben-Wyl, Mt hoden der organi schen Chem e" vol une

XI1/1, pages 79 et seq and Wrrall, J. Aner. Chem Soc, 52 (1930), pages

293 et seq). 10 These conmpounds (1) ar roduced during the reaction of
trial kyl or tIhegrounsHdstorRaare idendicaleorgifferent, @P@ﬁéﬂwﬂﬁgﬁ%bhﬁrﬁesem‘tﬁrﬁs

hal ogenat ed aromatic  co unds or e I enzyl
brom de, in thdé“ 6?' SR ”P?h %fﬁugf §ZII° %hl %8% - ﬁ‘?s 'a I%?'i?pog?d ?3":4 in
the presence @f rggdnmgcr e S ﬂ§| cobal t(Il) chloride. 15 Preferred
phenol s arethose of the t orrmla%rG HO 20 in which R5 to R7,

i ndependént |y of each other, represent H, Cl1-Cl2 al kyl, C5-C6 cycl oal kyl ,

ﬁ)5/ drCZggﬁz a? Lml key yp%gl %f %ﬁos%%%nﬁlrn}/ lhal%ecs). uhd me%ho&so fo'? th&r %ré%%gt%n are known

(see for example "Houben-Weyl, Methoden der organischen Chemie” volume XII/1,

pages 79 et seq and Worrall, J. Amer. Chem. Soc, 52 (1930), pages 293 et seq).

10 These compounds (I) are produced during the reaction of trialkyl or
triarylphosphines, for example triphenyl phosphine, with halogenated aromatic
compounds or halogenated alkyl compounds, e.g. benzyl bromide, in the presence of

metal salts (Friedel-Crafts alkylation) or in the presence of Grignard reagents and

cobalt(II) chloride.
15
Preferred phenols are those of the formula (II)
R5
HO —@ an.
RG
20 R,

in which

R to R,, independently of each other, represent H, C,-C,, alkyl, C;-C, cycloalkyl,
25 C,-C,, arylalky! and C,-C,, aryl groups; R, to R, are preferably hydrogen atoms.

These types of phenols are known from the literature.

Preferred phosphonium phenolates are thus those of the formula (III)

30



These types of phenol's are known fromthe literature. Preferred phosphonl um
phenol at es ar e WwHws,ghgexse of the formula (111) 30 WO 99/ 0038ST/EP98/03590
PCT/EP98/ 03590 5 12 RI-P(')-R4 i R385 n nin wiich the groups R to R7
-correspond to those in fornulae (1) and (Il) and nis again 1 or 2. 10

Dei oni sed water or distilled water is preferably used for preparing the
aqueous al kaline phase. The pH can éd'j usted to 9.5 to 11.0, preferably
9.5 to 10.5, in particular 10.0 to 10. 5, using a caustic alkali solution,
preferably caustic soda solution or caustic 15 potash solution, taking into
account the buffering effrect of p of7 Na pthoI at®] The process according
to the invention nmay be perfoRged c inuous § or batchwi se, wherein a

bat chwi se node of operatilon i$ wpPr ef Axcord ng t?l preferred node
of operation, phenol, ph 1p'h'oﬁ| umiRh N ‘ égl ution are
initially introduced and wateh s thepn adde. he ?)-l Is adjusted to 9.5 to
11.0, preferably 9.5 to 10.5, fn palt lcular ). 0 toid0.5 by adding caustic
al kali solution, optionalTy with coolir ng. The tenperature is maintai ned at
Oto

CD_“D
"o.

in which the groups R, to R, correspond to those in formulae (I) and (II) and n is

again 1 or 2.

10 Deionised water or distilled water is preferably used for preparing the aqueous

alkaline phase.

The pH can be adjusted to 9.5 to 11.0, preferably 9.5 to 10.5, in particular 10.0 to
10.5, using a caustic alkali solution, preferably caustic soda solution or caustic

15 potash solution, taking into account the buffering effect of phenol/Na phenolate.

The process according to the invention may be performed continuously or

batchwise, wherein a batchwise mode of operation is preferred.

20 According to a preferred mode of operation, phenol, phosphonium halide and
alkanol as solution are initially introduced and water is then added. The pH is
adjusted to 9.5 to 11.0, preferably 9.5 to 10.5, in particular 10.0 to 10.5 by adding
caustic alkali solution, optionally with cooling. The temperature is maintained at 0 to
55°C, preferably 15 to 50°C, preferably with vigorous mixing of the reaction

25 components. The reaction should be allowed to continue for a period of up to 2

hours, preferably up to 1 hour.

The phosphonium phenolate prepared according to the invention is preferably
isolated, when using an alcohol which is sparingly soluble in water, by separating
30 the aqueous phase from the organic phase, extracting the organic phase at least once,

preferably 3 times, with deionised water or distilled water, then removing the
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55C, preferably 15 to 50C preferably with V|gorous n1X|ng of the reaction
25 conponent s. wihe9/peswst i on shoul d be allowed to continue fPOT/EPP®H03590 Of
up to 2 hours, preferably up to 1 hour. The phosphoni um phenol ate prepared
-according to the invention is preferably i sol at ed, when using an al cohol
which is sparingly soluble in water, by,separating 30 the agueous phase
fromthe organi c phase, extracting the grganic phase at | east once,
preferably 3 tinmes, with deionised water or distilled water, then renoving
t he WO 99/ 00395 PCT/ EP98/ 03590 6 al cohol, for exanple by dlstlllatlon and
drying the r eatcbha:in fpredopie by destxllamn\andglrylngéhqoreenmn plrordut:h@ﬂqmemphmgu um

phenol ate is ed_in crystalline formduri t.he ound
reaction accoftfi b #ﬂ’@ RhRsRAon YR, ph"fr}?éép% ’SCPS‘?E? dgin V‘@gge 5 si ng
conventi onal ??g%@ HBurRfafF GEULEiE ac'c&tdﬁ{g it l?b/véﬁﬁ§ﬂ' BfEsé dristal’ &l@qu sed
water or distil water, optionally after recrystallising and drying. If a
sparingly sol méﬂoeexathmmg comennbnals\eotkmgh@ prmdqmes atrmt alray by awashing: with
extracted with deionised or distilled water. rna phosphoni um
phenol s pr epadei@nised siagar oy distilled wafes,eptionatly aﬁ%rr—mstﬁ )1 15 20 O

-O (V) and (M).

If a sparingly soluble alcohol is not used, the precipitated crystals are extracted with

deionised or distilled water.

10 Quaternary phosphonium phenols prepared according to the invention are in

particular

O} -0~

15
(V) and
20
® & o
P—(CH,)s—P 2 °—© VD).
3 3
25

Use of the phosphonium phenolates obtained according to the invention to prepare
aromatic polycarbonates may take place in a manner known per se (see US-A 3 442
854 loc cit).

30



25 Use of the phosphoni um phenol at es obtai ned according to the invention to

prepare aromatj rbonates may take place in a mannepciRpyg8sso S€
(see US-A 3 44&"8§§@h¥9§€ cit). 30 , WD 99/00395 PCT/ EP98/ 03590 7 As |§§s wel |

-known the nelt transesterification process uses, for exanple, aromatic
di phenols, esters of diaryl carbonates and optionally branchi ng agents
and/ or nonophenols as starting materials. 5 The phosphoni um phenol at es
obt ai ned according to the invention are used in this process as catal ysts
in amounts of 10' noles to 10-8 noles, preferably in amounts of 10"3 nol es

to 10" noles, ARek WAl &n&n dhe RRNOIransEtérificitiof Prédess uses| &dri dx@nipde, tdremand t

transesterification process are described in the 10 literature (see for
exanpl e Her madiphSadise lebtersCoé ndistyt ycachedaRbyaridc spisonaily| hraanehing argssts pBLPher
Revi ews, Vol 9, 1964, pages 44 to 51, DE-A 1 031 512, US-A 3 022 272, US-A
5 340 905 andMggophenokyas %@95‘8 pl asti c pol ycarbonates prepared using
phosphoni um phenol ates obtained 15 according to the invention are
solvent-free, have an intrinsically pale colour and the final o

pol ycar banat e The ghasgiinyurh rphendibtes vbaaireddhcdefiing ®. thehavensionpcae meedin this

prepared in this way may be used on an jndustrial scale in.the formof a
very w de var iPEQOpsods GRAIYHEH JRPYIHS @ !OJiIFPEF to é&e@?qunpr\ﬁ*ﬂrﬁyﬂgm%%tfg tic

20 pol ycar bon?@ﬁ%})ﬂ%\r’,@sﬁeﬁﬁolgi‘@% hid8 diShenbPr i nstance in el ectri cal

engi neering covers, as safety shields or as CD
material . WD 99/ 00395 PCT/ EP98/ 03590
Further details relating to the melt transesterification process are described in the
10 literature (see for example Hermann Schnell, Chemistry and Physics of
Polycarbonates, Polymer Reviews, Vol 9, 1964, pages 44 to 51, DE-A 1 031 512,

US-A 3 022 272, US-A 5 340 905 and US-A 5 399 659).

Thermoplastic polycarbonates prepared using phosphonium phenolates obtained
15 according to the invention are solvent-free, have an intrinsically pale colour and the

final polycarbonate is largely free of unwanted defects.

The polycarbonates prepared in this way may be used on an industrial scale in the
form of a very wide variety of moulded articles, in all areas in which thermoplastic
20 polycarbonates have been used hitherto, for instance in electrical engineering

components, as lamp covers, as safety shields or as CD material.



8 Exanpl es Conparison exanple (see exanple Ain P 19635656.3 and P

19723524.7) 5 %3099 05915.0 nmol ) of phenol, 88.0 g (0.99 nol o qimpon/Pi500
"~ strength caustic soda solution and 1.5 1 of triply deionised water are

initially introduced into a 2.5 1 round- bottoned flask with a stirrer,

t hermoneter, reflux condenser and dropping funnel and stirred at 20C to
25C. The pHis about 14. 41.93 g (0.10'ﬁDI) of tetraphenyl phosphoni um
brom de are added to this solution. The mxture is then 10 stirred for at

| east 0.5 hours. After phase separation, the organi c phase is washed 3
tines with trighihgl& oni sed water and then evaporated down. The crystalline
residue is dried at 100C under vacuum Exanple 1 15 470 g (5.0 nol) of
phenol, 1.0 1 of triply deionised water, 419.3 g (1 nol) of

t et raphenyl ph honi, um br om de and 800 g. i nol Labfhal ly

i nt roduced iM&%ﬂ%ﬁﬁﬁﬁ%&&%%@?ﬁﬂﬁ?b ‘{é?)?mrret er and
droppi ng funnel and stirred at 20C to 25C. 106.7 g (1.2 nol) of 45 %
strength caustic soda solution are 20 then added dropw se over the course
of 2 m nétes. 88loeg (LD hlchitend], 88i0ng(ROYmad)sof 45 Ectrength; caisticstodalsalutien
within the range 9.5 to 11.0. ' The m xture i,s,_tﬂen sti rrﬁd. for 2t | east 0.5
hours at 45C. andtle} |ppladepls edpienisadomater ige |igifially Jgireduredpinie @ < bromd- of £

sash vt ot SEPREE fabg BRI BRI e e o e

t he i sobut anolnd 2&irked di P! & 2B3PC. artheSPE unddoun Mat4lr93 ef (0AOuuml) die
crystalline residue is dried at 100C under vacuum The yield determ ned by
the P-NVR netditsghenylgimsphonivm bremide aty addedato fhisepejution. The mixture is then

10 stirred for at least 0.5 hours. After phase separation, the organic phase is washed 3
times with triply deionised water and then evaporated down. The crystalline residue

is dried at 100°C under vacuum.

Example 1
15

470 g (5.0 mol) of phenol, 1.0 1 of triply deionised water, 419.3 g (1 mol) of
tetraphenylphosphonium bromide and 800 g of isobutanol are initially introduced
into a 2.5 1 round-bottomed flask with stirrer, thermometer and dropping funnel and
stirred at 20°C to 25°C. 106.7 g (1.2 mol) of 45 % strength caustic soda solution are
20 then added dropwise over the course of 2 minutes. The pH is checked using a glass
electrode; it should be within the range 9.5 to 11.0. The mixture is then stirred for at
least 0.5 hours at 45°C. After phase separation, the lower aqueous phase is drawn off
and the organic phase is washed 3 times with triply deionised water. The wash
water, as the denser phase, can be drawn from below each time. Then the isobutanol

25 is distilled off at 50°C under a water jet vacuum.

The crystalline residue is dried at 100°C under vacuum. The yield determined by the
P-NMR method is 98.2 % of the theoretical yield.

30



30 WO 99/ 00395 PCT/ EP98/ 03590 9 Exanple 2 419.3 g (1 nol) of

t et r apheny!l phogpbapjoysgsdr oni de are dissolved in 940 g (10. GeFRpds/@Isophenol
at 40 to 45Cin a g)q round- bottoned flask with stirrer, thernoneter g and

‘droppi ng funnel, then 500 m of triply deionised water are added. 133.3 g
(1.5 mol) of 45 % strength caustic soda_solution are added dropw se over
the course of 2 mnutes. The pHis chedred using a glass electrode; it
should be within the range 9.5 to 11.0. The nixture is then stirred for at
| east 0.5 hours at 40 to 45C. After phase separation, the aqueous phase

(I ower phase) Exampté®ved and the organic 10 phase is washed 3 tinmes with
triply deionised water. A phase inversion occurs, since the aqueous phase
is now | ess dense than the organi c phase. The organic phase is drawn off

q hed i . . : rgal ' S
' Fopeated 4197 il MR AL RERPRerdebisRe RO A iRl Rl in' P gRIGHSSS
t et raphenyl ph iHeAb] AWONB143LE in & SAband1BEktord&d flék WitR|sHrref tidroRReerby

the P-NMR nethod is 100 % of the theoretical yield. Application exanples 20
Bl) 114.35 g @6d S@eppimg Yfuwfel,bihepH¥lfoml ofamiplyl Hgiopised waes3ce péded. dB3.3 g

ntornal ¢ hef nOmATbet St HIHELLSALEEY dhih UBIOB A GO PRREEVT I BHIges.
R L e e T s
0.0173 g (4 xrab@e3.5 190. The tgiktuap e theh phiae Hon auilvagthe 6 dloatseat( 4TPR 45°C.
After phase separation, the aqueous phase (lower phase) is removed and the organic
10 phase is washed 3 times with triply deionised water. A phase inversion occurs, since
the aqueous phase is now less dense than the organic phase. The organic phase is
drawn off and washed in a different vessel with triply deionised water, this process is
repeated 3 times. A phenolic solution with 37 % of tetraphenylphosphonium
phenolate is obtained.

15
The yield determined by the P-NMR method is 100 % of the theoretical yield.

Application examples

20 Bl) 114.15 g (0.500 mol) of bisphenol A and 113.54 g (0.530 mol) of diphenyl
carbonate are weighed into a 500 ml 3-necked flask with stirrer, internal
thermometer and Vigreux column (30 cm, with plates) with bridges.
Atmospheric oxygen is removed from the apparatus by applying a vacuum
and flushing with nitrogen (3 times) and the mixture is heated to 150°C.

25 Then 0.0173 g (4 x 10° mol.%) of tetraphenylphosphonium phenolate (TPP-
P) prepared in accordance with example 1, with respect to the bisphenol A, is
added as a 3 % strength phenolic solution and the phenol produced is
distilled off at 100 mbar. At the same time the temperature is increased to
250°C. The pressure is then decreased stepwise down to 1 mbar and the

30 temperature is increased to 260°C. Then the temperature is increased to

280°C and the mixture is stirred for 1.5 hours at 0.1 mbar. A pale coloured,



P) prepared in accordance with exanple 1, with respect to the bi sphenc')'lw"}z(;“"""
is added as awo¥omoisynoth phenolic solution and the phenglcwEpokiesdoi S
distilled off at 100 nbar. At the sanme tinme the tenperature is increased to
250C. The pressure is then decreased stepwi se down to 1 nbar and the 30
tenperature is increased to 260C. Thenlt e tenperature is increased to
280C and the m xture is stirred for 1.5 hours at 0.1 nbar. A pale col oured,
WO 99/ 00395 PCT/ EP98/ 03590 -10 solvent-free polycarbonate with a relative
solution viscosity of 1.250 (dichloronethane, 25C, 5 g/1) is obtained. The
concentration of bralvehi-free qodydartaatehevifhoramuelatiye/isojution tviseosify of 1.250

pol ycarbonate prepared is 25 ppm The phenoljc OHval ue of the

pol ycarbonate is 7ddisploromeshens, £81G,)> sebfamss. As in exanple Bl), except
that the tenperature is increased from260C to 300C and the m xture is
stirred for 1.5 hours at 0.1 nbar. A pale coloured, solvent-free

pol ycarbonate W t h Ther @baddntaticow| ot itranchingC agehty off thHe 3@Bmifa (VII) in the

(di chl oronet hane, 25C, 5 g/1) is obtained. The concentration_of branching
agent of % he f or nulp@lycerbonaten prepareso| iy c 39 hopmt eThe ephanelic | OHrsalys of THe
phenol i ¢ O+ val ue of 1t heDO%oI ¥eap bonate is 55 ppm WD 99/ 00395

PCT/ EP98/ 03590 - 11 Polycaroonatets /0 ppm.

CH, CH,

e OO
CH CH,

3 COOH
10

B2) As in example B1), except that the temperature is increased from 260°C to
300°C and the mixture is stirred for 1.5 hours at 0.1 mbar. A pale coloured,
solvent-free polycarbonate with a relative solution viscosity of 1.300
15 (dichloromethane, 25°C, 5 g/l) is obtained. The concentration of branching
agent of the formula (VII) in the polycarbonate prepared is 18 ppm. The
phenolic OH-value of the polycarbonate is 55 ppm.



Claims 1. A process for preparing phosphoni um phenol ates from phosphoni um
hal i des and plwwodogokes aqueous al kal i ne sol ution at terrperpfﬁmp?slg”g) to
55C, 5 characterised in that the reaction is perfornmed with ratio
"between 2:1 and 10:1 at a pHof 9.5 to 11 and optionally in the presence
of alcohols in amunts of 50 wt.%to 2 .% wth respect to the weight
of the aqueous phase, wherein the alco 1oTs have a solubility in pure water
of at nmost 15 w.% 10 2. A process according to Claim1l, characterised in
that it is perforned at a pH of 9.5 to 10.5. 3. A process according to
Claim1, char&daims sed in that it is performed at a pH 15 of 10 to 10.5.
4. A process according to Claiml, characterised in that the reaction is
performed in the presence of alcohols in anbunts of 66 w.%to 125 wt. %

1. A process for preparing phosphonium phenolates from phosphonium halides

and phenols in aqueous alkaline solution at temperatures of 0 to 55°C,

5 characterised in that the reaction is performed with a molar ratio between 2:1
and 10:1 at a pH of 9.5 to 11 and optionally in the presence of alcohols in

amounts of 50 wt.% to 200 wt.%, with respect to the weight of the aqueous

phase, wherein the alcohols have a solubility in pure water of at most

15 wt.%.
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2, A process according to Claim 1, characterised in that it is performed at a pH
0f 9.5 to 10.5.
3. A process according to Claim 1, characterised in that it is performed at a pH
15 of 10 to 10.5.
4. A process according to Claim 1, characterised in that the reaction is

performed in the presence of alcohols in amounts of 66 wt.% to 125 wt.%.



