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Serial No. 60/021, 750. Background of the Invention
This invention relates to bi sphenol chem’_s1t_ry, and nore particul arly
to the preparation of a genus of catal ysts containing bi sphenol

noi eti es. Iy t I ldm and
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according to 5, guani di ni um and especially

hexaal kyl guani di nium salts; in the other patents, tetraal kyl ammoni um
salts are di scl oBagkgsound: of | the: Invention. The
hexaal kyl guani di nium salts which are easiest to prepare are the

chlorides, bg they are hyghaspOBhfion rélatds RUBIgFRERTRchEmIstry, and hforehem in
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The use of tetraalkylammonium and
hexaalkylguanidinium salts as phase transfer catalysts in the
10 preparation of various polymers is known. In particular, U.S. Patents
4,273,712 and 5,132,423 disclose the reaction of bisphenol salts with
halo- or nitro-substituted phthalimides in an organic medium to
produce bisimides which, upon conversion to dianhydrides and
reaction with diamines, form polyetherimides. U.S. Patents
15 3,787,364, 3,838,097, 3,847,869 and 5,229,482 disclose a similarly
phase transfer catalyzed reaction of bisphenol salts with halo- or
nitro-substituted bis(phthalimido) derivatives of aromatic diamines or
with similar compounds, resulting in the direct formation of
polyetherimides and other polyether polymers. The phase transfer
20 catalysts employed according to 5,132,423 and 5,229,482 are
guanidinium and especially hexaalkylguanidinium salts; in the other
patents, tetraalkylammonium salts are disclosed as suitable catalysts.

The hexaalkylguanidinium salts which are easiest to
prepare are the chlorides, but they are hygroscopic. It is burdensome
25 to store them in anhydrous form and subsequéntly dry them,or to
isolate them in anhydrous form, which is essential for the
polyetherimide-forming reactions.



-2 - .. One of the by-products in the reaction of bisphenol

salts with nitro-substituted conpounds is an alkali netal nitrite,
typically sodiumnitrite. It is ordinarily renoved by washing the
organic -reaction systemwth water. It woul d be desirable to recover
the 5 sodiumnitrite and sell it for further use.

However, chloride levels in by-product nitrite salts are hi gh, whi ch
can cause corrosion of metal reaction vesfels in contact therewith. In
addition, conmercial applicability requires that sodium nitrite

contain a very | ow chl or i Oael eivible, by-produts in the graetivarof ispherit) safts ppm by
wei ght, whi ch i gt : ' ' . . .t D, the a
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transfer catal yg%gali#] the production of polyetherimdes and simlar
pol ynmers. They YW'so capabl e of use in other processes involving
the recycle of such materials as hexaal kyl guani di nium salts and

- For these reasons and others, it is desirable to prepare

non-hygroscopic hexaalkylguanidinium and tetraalkylammonium
15 salts, as well as salts containing an anion other than chloride.

Summary of the Invention

The present invention is based on the discovery of a
novel series of hydrogen-bonded tetraalkylammonium,
tetraalkylphosphonium and hexaalkylguanidinium bisphenolates.

20 These compounds are easily synthesized or may be obtained from
waste streams generated in various stages of polyetherimide
production. They can be obtained in high yield by certain
adjustments in the treatment of the waste stream.

The quatemary bisphenolates have high oxidative and

25 thermal stability and are non-hygroscopic. Therefore, they are easily
stored. They are convertible to compounds effective as phase
transfer catalysts in the production of polyetherimides and similar
polymers. They are also capable of use in other processes involving
the recycle of such materials as hexaalkylguanidinium salts and

30 Dbisphenols. Moreover,'they themselves are active as catalysts in the
production of other polymers including linear and branched
polycarbonates. |



30 ;bi sphenols. Moreover, they thenselves are active as catalysts in the
production of other polymers including |linear and branched

pol ycar bonat es. : -3-

In one of its aspects, the invention includes quaternary salts of

di hydr oxyaronmati ¢ conpounds, said salts having the nmol ecul ar formnul a
(1) HBQOALO 2, 5 wherein Al is a divalegt aromatic radical and Qis a
nonocat i oni c carbon- and nitrogen- or phosphorus-containing noiety.

Anot her aspect of the invemlofdof ﬁs%sFE&t'%?ihé ff{vention intlIGH&S hngteqng'&ate_rrary
salt of the type repre Enéred by tormula | | ch . ci‘c')arwrlses contacting a
di hydr oxyar omat is(,a“?o‘#p‘g yaroxyatqrpalic, campoungs, $aid)salts ML alkali netal
hydr oxi de and a mokdoenr formald of - t he formula Q+X-, wherein Al, Q and
Y are as previously defined and X is hal i de.

Anot her aspect is a nethod for prepas R t her or I nternmedi ate
t heref or which conprises contacti ng,a(li)lat d)([cg@p%ﬁa't ure in 15 the range of
about 100-250C, at |east, one alkali netal salt of a " di hydroxyaromatic
conpound wi t § atwheeein Ahis adivalensraramatis-radical and R 4s aimopacationiet i ¢

conpound i n the E&BOARAMANItrdgéA! 8l phoSpROfIEdontaining Aoiéty. al kal i ne

hydr ol ysi s product of said quatemary salt of the type represent ed by
formula 1. 20 further.aspect i.s net hod .Qf preparing a
branched pol ycar bonaﬁ@o\ﬁfﬂr p@%ﬁﬁt ﬁ!eg@vgaﬁ?'? fso?é??r}ﬁﬁdg‘”? eaction
system conprepsring a quaternarysalb obthe typereprasentech by domhula Idivihichr ent

nol ecul ar wei ght ; lad ' s&;@%

pol yphenol i c congéﬁ‘%égg;og%@g%@ E}‘zydé%ér??m%?ﬁsal qtlg{aq gfntat}eyfoég‘ UIasaI t of
the type rept@sefhi@ieAl witbran alkali metal hydroxide and a quategary|sattrefither aspect
is a method of DYGRANATHR, wherein Al, Q and Y are as previously defined and X is -

halide.

Another aspect is a method for preparing a polysther or
intermediate therefor which comprises contacting, at a temperature in
15 the range of about 100-250°C, at least one alkali metal salt of a
dihydroxyaromatic compound with at least one halo- or nitro-
substituted aromatic compound in the presence of a catalytic amount
of an alkaline hydrolysis product of said quaternary sait of the type
~ represented by formula .

20 A further aspect is a method of preparing a branched
polycarbonate which comprises equilibrating a reaction system
comprising a linear or branched polycarbonate of a different
molecular weight from the desired one in the presence of a
polyphenolic compound and a catalytic amount of said quatemary

25 salt of the type represented by formula I.

Still another aspect is a method of preparing a
polycarbonate which comprises contacting at least one
dihydroxyaromatic compound with a diaryl carbonate in the melt in
the presence of a catalytic amount of said quatemary salt of the type

30 represented by formula I.



pol ycar bonat e which conprises contacting at |east one

. di hydroxyaromatic conpound with a diaryl carbonate in the nelt in t he
presence of a catalytic anount of said quatemary salt of the type 30
represented by formula 1.

-4- Det ai | ed Description; Preferred Enbodi nents
The Qradical in the quatemary salts of formula 1 is a ~ nmonocationic
carbon- and nitrogen- or phosphorus-contar#ding noiety; i.e., a noiety

havi ng a single Bosi‘tive charge. It may be a 5 tetraal kyl ammoni um or
t et raal kyl phosphidetaiedoDascription; nPreterred Embodimesdps contain 2-12 and

preferably 2-6 carbon atons, as illustrated by tetraethyl ammoni um

tetra-n-butyl ammoni um t et Tie'Q radical the GiaepiE)isalts Dt dormula | is a

di et hyi di - n- but yl ammq%um Pr | t

ferably.. however IS a, .
hexaal kyl guani di MIIACAIPBIS, CathoR- And itragens ¥ RNASHIRTS-FoRiAining
hexa- n- bu]E yl guanimitiietyy ireqra melietydidvirigia-single posﬁlvetqﬁajgg.nltdhaylheaThg at omd
content o t = . roon an
nitrogen or p o%ﬂ%@éﬁo@ﬁ{uﬁ ?rrwdalgyl?g °?'Bﬁ§%®§? mé&% ﬁ%‘led?'?éﬁ t hat
“the tetraet hyl anfikyl greupsicontain 2e12 apdiprefarablynd-ficatbenatoms, 8sntain 8

Whi Lo the T " iRafaled by tolrRGRTI MMM, WU R PabFhoiund Blrath. O nd 3
ni-trogen atomns fgf‘ﬁgpﬁﬁ%/%ﬁo’m‘mhﬁnd cﬂ]et?\yidi-n-buty?ammoniumh?rp?e scal may be
a rrﬁnoclycl iC rgdi‘b&ieve'r,it.is advexaalkylguanidiriumt mbiety such@sst i tuted m  or

- phenyl ene i . 0 Foe bLs { .
(15 oo vs 8 et il hexddi B fouabicliiel SE RV Bln- (S »
singl e bond or a butylguanidiniym gThaditem cantentofthe Q radisatisspieferably t he A2

e e Alg o9 . .
values; 1.€ 9-40 atoms |ﬁgm f %HFBdrijﬁll'(i]éli g‘ﬁ%g@fll gi‘ bg#eﬁ‘onyrpé‘ﬂﬁﬁ'&e

noi eti es of thisséépe are 2 se I n ene anﬂﬂ§ may be
any bridging radi is governegd bythe-faghthal the jetragthyamyeenium andhe two A2

val ues. |1 ustr attetraethylphosphonium cations contain 8 carbon atoms and one
15 nitrogen or phosphorus atom for a total of 9, while the
hexahexylguanidinium cation contains 37 carbon atoms and 3
nitrogen atoms for a total of 40.

The Al radical may be a monocyclic radical; i'.e.. an
unsubstituted or substituted m- or p-phenylene radical. Most often,
20 however, it has the formula

() -A2-Y-A2-,

wherein A2 is unsubstituted p-phenylene and Y is a single bond ora
bridging radical wherein 1-2 atoms separate the A2 values; i.e., Al is
a bisphenol-derived moiety. The preferred moieties of this type are

25 those in which A2 is p-phenylene and Y may be any bridging radical
in which one or two atoms separate the two A2 values. lllustrative Y
radicals include methylene, ethylene, isopropylidene, 2,2-
dichloroethylidene, oxygen and sulfur. 1t is also possible for Ytobe a
single bond, as is the case with 4,4'-biphenol. The preferred Y value

30 is isopropylidene, which is present when the bisphenol employed as
described hereinafter is 2,2-bis(4-hydroxyphenyl)propane; i.e.,
bisphenol A.
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di chl or oet hyl i dene, oxygen and sulfur. It is also possible for Y to be a

single bond, as is the case with 4,4'-biphenol. The preferred Y value 30
I's isopropylidene, which is present when the bisphenol enployed as

descri bed hereinafter is 2,2-bis(4-hydroxyphenyl)propane; i.e.,

bi sphenol A, e - 5-

By reason of the strong preference herein E%r conmpounds in which Al

has fornula 11, the quater | t f i L.anventi are frequently
desi gnat ed "quater na?y lml:!)ils s@ﬁ%ﬁﬁgt'ﬂ: s“%ﬁgpigﬁer?ﬁﬁ%l ;I be
under st ood, howe\9MpQ iguwic asifarm guateriaryss dhisl i ¢ may
be substituted f ' MASV : b e.

The quatemary saﬁ?g&gﬁfﬁfe@fﬁsgﬁg&%‘%ﬁb@ g(?LgaBgre i E)ﬁﬁﬂ?% reaction
of a di hydroxyar diareinaftep B ahould peynderslopd) however, thal) quaterparny saltsal kal |
metal hydroxi §e avidereirmAAtis mdnocyelic nidy bésubStituted forl quaterrary The X val ue

in the quatemary | | i referahly - brom de or chloride and
nost preferably cﬁ%ﬁ?r@a@wﬁggﬁ _BPBEQR'T B tenperatures are in the .
range of about 10-125[err]C and preferably about 1 0-50[err]C. An

i nert atnosphere such as ni Theguatarmnary saits okihedavention may by pdepardd

D P e et Rictibh df e aihfHyaRinatic BofBBGhUYE the forh>s Pl ace

in an aqueous ne ont al ni anol and

S1. 0
preferably net hamzﬁqoé”%épé!ﬁ'ym@wf%@?@ﬂ%a quatemay; sal of el ubl e
in water but1gol folmaulanQFXe TheX ehluerintheiduaitemary sait & halidé\lpieferably

T s General iy rdfides sk b o araferanbistivige. TypRalreasion

m xture of bi spheteniperatures lane in tha rdnge/ of aboute] 0-4251 and preferably abvrt

bi sphenol di ssol ves. t ' , r n
aqueous- al cohol i cﬂggpﬁ?i gﬁ" g*ﬁ%{emﬁa@éﬁa%ﬁfhsaaﬁa@ﬂohﬁg?ﬂcegrrbgﬁtﬁ%ﬁQ?i ve 25
is to conbi ne t hee®Pig¥@shol and quatenmary salt and gradual |y add

aqueous al kali netal hydroxide solution thereto. In the water-al kanol

15 In a preferred embodiment of the invention, the reaction
takes place in an aqueous medium, most often also containing a C1.3
alkanol and preferably methanol. The quatemary bisphenolate is
usually insoluble in water but soluble-in the alkanol, and often
precipitates spontaneously; if not, it can be precipitated by addition of

20 water. '

It is generally found convenient to initially form an
alcoholic mixture of bisphenol and alkali metal hydroxide, whereupon
the bisphenol dissolves as the alkali metal salt, and to add thereto an

- aqueous-alcoholic solution of the quatemary salt. Another altemative
25 is to combine the bisphenol and quatemary salt and gradually add
aqueous alkali metal hydroxide solution thereto. In the water-alkanol
émbodiment, ambient temperatures in the range of about 20-30°C are
generally preferred

In still another procedure, a non-polar organic solvent
30 such as toluene is employed. An aqueous alkaline solution of the
quatemary salt is added gradually to a combination of the bispheno!
and refluxing solvent. The product precipitates out and can be
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In t

bas shown it lohavelbermelgular sttcture of a double helix of
anionic bisphenol A moieties interconnected via hydrogen bonds

between two oxygen atoms through the three protons. The
hexaethylguanidinium cationic moieties are ionically associated with
the anionic double helix and most often are located within the pockets
formed by the hydrogen bonds. A similar structure is postulated for
other quaternary bisphenolates of the invention.

The preparation of the quatemnary bisphenolates of this
invention is illustrated by the following examples. All percentages are
by weight. “Catalyst solution” in these examples is, unless otherwise
indicated, an aqueous solution of 28.54% hexaethylguanidinium
chloride and 10.09% sodium chloride.

Example 1

A 5-1 round-bottomed flask was purged with nitrogen
and charged with 228.29 g (1 mole) of bisphenol A, 20.29 g (0.5
mole) of sodium hydroxide and 300 mi of methanol. The resulting
solution was magnetically stirred under nitrogen. A blend of 462.26 g
of catalyst solution (0.5 mole of hexaethylguanidinium chloride) and
about 175 mi of methanol was added rapidly, whereupon a solid

t ed,



25 chloride and 10.09% sodi um chl ori de. Exanmple 1

A 5-1 round-bottoned flask was purged with nitrogen and charged with
228.29 g (1 nole) of bisphenol A 20.29 g (0.5 nol e) of sodium

hydr oxi de and 300 ml of nethanol. The resulting 30 solution was _
magnetically stirred under nitrogen. A blend of 462.26 ¢ of catal yst
solution (0.5 nole of hexaethyl guani di ni urp.,c_hl oride) and about 175 nm
of net hanol was added rapidly, whereupon a’solid

Trverng ™ oG, AEEFBL 2o o MESGRUBTD, ...,
was continued foto tedissoive &l ofdheaolidsi ch 1100 m of water was added

to reprecipitate the solids. The flask was 5 <cooled to 20 Cin ice and
fried 1n a vaouum oven at Sy arp S CORMRR for 15 “’%‘?eé-%{%k%ﬁ'fo)“wcr e
yield) of a \/\hité"sQfIW%'.erR@,sr%‘iAQ fq taprechitste e so?ids;ﬁhﬁgﬂﬁﬁ V88! owed by
vacuum dryi ngsyi eodksli 420 CHrgicendi¥aeium fiteréd1eThe filtep cake way washed

roduct in the faor, al.ord e [ al s. hal0 nelid Qi nt of
o8- 2107 err] ¢ oL PPP RRCP FaRr A ik yapfum overEal 7B Rislingy s <
at om c adsor pt i 0338044 gs(98. teccrpdetyieid) ot A arhite solid. nRgorystallizatioonfrome
" " : b ) te.
ovi g the ot of cieiapof filcWl by vacliGiGING FRiEd o84 13 g (PPAGERE ! O
hexaet hyl guani di theesetisal) of pusifiediredyctindhe form of galorless Arystalsi with a

moieties. 10 rhaRiAB! poikt of 208-210°C. The purified prodlct Wasesifsvs gct or was
charged with 228. A and, catal yst “sol ution

9 ..ol e). of, bi spheno
equi val ent to O. éﬁﬁﬁ%@%f”a‘ys‘s' ﬂ@f‘é&tarﬂﬁ" analvals 2 Brotgn nuglear o ut i on
was mechani cal | y rd@ignetic resohamcd spettrodcopy % berthedesiviedr eupon two | i quid

phases formed.  hexaethyipthidiflufi biépheRoRdhaviAg 18 AoRARhERLS! Y 15°%
proportions of three hydrogen atoms, one hexaethylguanidinium
15 cation moiety and two bisphenol A dianion moieties.

Example 2

A 2-| jacketed reactor was charged with 228.29 g (1
mole) of bisphenol A and catalyst solution equivalent to 0.5 mole of
hexaethylguanidinium chloride. The solution was mechanically

20 stirred and heated to 90°C, whereupon two liquid phases formed.
Sodium hydroxide, 0.5 mole as an approximately 15% aqueous
solution, was added dropwise, whereupon a white precipitate formed.
Water, 500 ml, was added and stirring was continued for about 15
minutes. Upon workup as in Example 1, the desired

25 hexaethylguanidinium bisphenolate was obtained in 98.3% crude
and 69.2% pure yield.

Example 3

A 500-ml, 3-necked round-bottomed flask was charged
with 22.8 g (100 mmol) of bisphenol A and 250 mi of toluene. The
30 flask was fitted with a Dean-Stark trap and an addition funnel and the
resulting solution therein was heated to reflux, with stirring. The
addition funnel was charged with catalyst solution equivalent to 50



sol uti on, was added dropw se, whereupon a white precipitate forned.
. \Water, 500 m, was added and stirring was continued for about 15
m nut es. Upon workup as in Exanple 1, the desired 25 hexaet hyl guani di ni um

bi sphenol ate was obt ai ned in 98. 3% crude and 69. 2% pure yield.

Exampl e 3 _ A 500-m, 3-necked round-bottoned flask was
char ged with 22.8 g (100 mmol ) of bi sphenol A and 250 m of tol uene.
The 30 flask was fitted with a Dean-Stark-Brap and an addition funnel and
t he resulting solution therein was heated to reflux, with stirring.
The addi t i Bymehexaetilguanidinium ehiorideaand yith 887%.afveous epdisent to
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ol tt1 on sont i nPRY hiRIbGYOR WS a9ded ipties te the talluxing bisphaneh o
conbi nati on was Adsdtidnohesfannel wiae wasHadwitly 100sphofwater which was ut i on.
The funnel | | ed to the
flask, aft e\rNas\?\hi C %‘é%mg?%w?aggg'ﬁ-g*{%%@“@% mtﬁggrrgwg’ggﬂgfl Il ation
causi ng preci pi t &2potropic distillation eausing precipitation obatwihite solid.t Thef | ask were
filtered and theghi W@? ' : dried
I n a vacuum oven.c Bh%%ﬂ%{oﬁ?‘é@}l?%jgﬁo Iﬁ?ﬁgéﬁ 4hd ti&%glltélgﬁa Rr?exﬁéty@'?daﬁ’? I ni um
bi sphenol ate was 689 ol gt waterqand,diied in g vacyup) eyer. The crude ﬁﬁzlﬂée4

The procedure of desked itexastyiguaniditiat bisphenolats wag 33.1 g, or 96.7% of

bi s(4- hydrox¥ hegﬁé% iﬁl@jl de on an equi nolar basis for the bisphenol

A Asimlar gro ':e ‘ting at 158-160[err]C, was obtained. 15 Exanple
5 The procedure of Exanple 1 was repeated, substituting

1, 1-di chl or o- 2, 2-BExampleydr oxyphenyl ) et hyl ene on an equi nol ar basi s
for the bisphenol A A simlar product, nelting at 178-180[err]C, was

The procedure of Example 1 was repeated, substituting
bis(4-hydroxyphenyl) sulfide on an equimolar basis for the bisphenol
A. A similar product, melting at 158-160"C, was obtained.

15 Example 5

The procedure of Example 1 was repeated, substituting
1,1-dichloro-2,2-bis(4-hydroxyphenyl)ethylene on an equimolar basis
for the bisphenol A. A similar product, melting at 178-180'C, was
obtained.

20 Example 6

The procedure of Example 1 was repeated, substituting
hexa-n-propylguanidinium chloride on an equimolar basis for the
hexaethylguanidinium chloride. A similar product, melting at
209-211°C, was obtained.

25 Example 7

The procedure of Example 1 was repeated, substituting
tetraethylammonium chloride on an equimolar basis for the
hexaethylguanidinium chloride. A similar product, melting at
188-190°C, was obtained.



obtai ned. 20 Exarrpl e 6 The procedure of Exanple 1 was

Tepeat ed, substituting hexa- n- propyl guani di ni um chl oride on an
equi nol ar basis for the hexaet hyl guani di nium chl oride. A simlar
product, nelting at 209-211[err]C, was obtained. 25 Exanple 7

The procedure of Exanple 1 was repeated, substituting
tetraet hyl ammoni um chl ori de on an equi nol arqbasis for the
hexaet hyl guani di nium chloride. A simlar pr%auct, mel ting at
188-190[ err] C, ined. _
-9- Exanpl ‘é"a%xgmg?le Psd The procedure of Exanple 1 was
repeat ed, substituting tetra-n-butyl ammoni um chl oride on an equi nol ar
basis for the hexaet hyThaprperduraraf dxamplecl wassiepeated, substitting
melting at 5 217te¥r§h%-%ﬁ9l5mtﬁ\@ﬁuﬁpélﬂbg69 on an .eqblﬁiﬁﬁlgg?lb%s% for the

The procedure of Exa e 1 was .repeate substjtuti .
tetr g- n- but yl phostb?ﬁﬁr"g%hwg&'ﬁf‘ W'Hﬁpgﬂ°ﬁﬂee(ﬁ|ﬁmlﬂrpf99§9§ melting a4
hexaet hyl guanisdi n217R2119" Of was. olftainend. | ar product, nelting at 10

219-221[err] C, was obtai ned. Exanpl e 10 _ A10n
vial was charged E’kﬁﬂlﬁl@o' ng (4 mmol ) of hydr oqui none, 160 ng (2
nmol ) of a 50% aqueous’ sodi um hydr oxi de solution and 3 m of nethanol.

The vial was agitated until _a 15 honpbgeneous sol ution was obtai ned.
Cat al yst sol ution cont ai ni nghe procedure of Example 1 was repeated, substituting

tetra-n-butylphosphonium chloride on an equimolar basis for the
hexaethylguanidinium chloride. A similar product, melting at
10 219-221°C, was obtained.

Example 10

A 10-ml vial was charged with 440.5 mg (4 mmol) of
hydroquinone, 160 mg (2 mmol) of a 50% aqueous sodium hydroxide
solution and 3 ml of methanol. The vial was agitated until a

15 homogeneous solution was obtained. Catalyst solution containing
27.85% hexaethylguanidinium chloride, in the amount of 2 mmol of
the guanidinium salt, and 2 ml of methanol were added, with stiring.
A precipitate of the desired hexaethylguanidinium hydroquinone salt,
as shown by proton nuclear magnetic resonance spectroscopy,

20 formed immediately and was collected by filtration; the yield was 70%
of theoretical.

Example 11

A 10-ml vial was charged with 440.5 mg (4 mmol) of

resorcinol, 160 mg (2 mmol) of a 50% aqueous sodium hydroxide
25 solution and 3 ml of methanol. The vial was agitated until a _

homogeneous solution was obtained. Catalyst solution containing

27.85% hexaethylguanidinium chloride, in the amount of 2 mmol of

the guanidinium salt, and 2 ml of methanol were added, with stirring.

The resulting solution was cooled in an ice-water bath, whereupon a
30 fine flocculent precipitate of the desired hexaethyiguanidinium



27.\85'% hexaet hyl guani di ni um chl oride, in the amunt of 2 mvl of t he

.guanidiniumsalt, and 2 ml of methanol were added, with stirring. A
preci pitate of the desired hexaet hyl guani di ni um hydr oqui none salt, as
shown by proton nucl ear magnetic-resonance spectroscopy, 20 forned
I mmedi ately and was collected by filtration; the yield was 70% of
t heoretical. Exanple 1 1 - 10.- A 10-m vial was charged
with 440.5 ng (4 mol ) of resorcinol, "160 ng (2 nmol) -of a 50%
aqueous sodi um h XL Qlutio t | .. The vial was
agitated until a¥g£8r°mﬁ§%ggges&§y%§¥W&?ﬁ' %%8%55%4@% '&8@%&}%‘% sol ution
cont ai ni ng specBdscopy gratvaliutorméidyiitunas ebedted by filtratienafthent of 2
mrol of th?i&ﬂ%é@h@%‘@ﬁ?%&reﬁ@&g 2 m of nethanol were added, wth
stirring. he resulting solution was cooled in an ice-water bath, -

whereupon a 30 fine flocculent precipitate of the desired
hexaet hyl guani dl FEXample 12 -10-

resorcinol salt, as shown by proton nucl ear magnetic resonance
spect roscopy, 5gradual | y for Aefi6-I comirfucus! stirescthrikyrdactdr was ehargetbwith

el d was 40% of net : 2 A 416- |
continuous stirred™ c¢tor h 1t ) . 247
: SP BRI (27347 molae) SFBRBbENArA ghd 70.09)gyef Rphydius
mol es) of bi sphenmiethanold The @sukingosolutivly wasuheated torreflenand 1TH6 kg
resulting solutio f : : nol es
of 50% acg]ueous so@iégr?né%é;ﬁ%élg)dépggﬁ’u%m&\%_g&&u}'?.hgg‘c'?exéd %ééﬁ®nya%ur . TZ)
the resulting whiadded svar 0,0 heur. Jadthe resulting whifish slumywasadded ai ni ng
27. 85% hexaeqlyy | geaalyit Wollficrtentaftiing z7.esé/onhék@etﬁggwahidiﬁium chichidey of

the guanidiniumsalt.” After . I OX tely,.10:20% of e catal yst

sol ution had beeninigamoynt of 40'325&9«3%@% QQ%E&'WM @agr ﬁ itate had

forned. After theapprbximatelyd9-20% ofthemdatalyst solutiodiladobeén added, &g of

water was added. g iceable fine white precipitate had formed. After the addition was
complete, an additional 85.90 kg of water was added.

15 The reaction mixture was allowed to cool from 65°C to
approximately 18-20°C, during which time the guanidinium
bisphenolate precipitated as fine cubic crystals. The crude precipitate
was collected by filter-centrifugation and rinsed with 50 liters of water.
After extended centrifugation, the crude yield of material was 105.5 °

20 kg. The product was dried in a vacuum tumble dryer to yield 94.06 kg
was obtained (99.84% of theoretical). Analysis by ion
chromatography and proton nuclear magnetic resonance
spectroscopy showed the product to be 99+% pure, containing 242
ppm residual sodium ion as sodium chloride.

25 The product was further purified by recrystallization from
methanol-water. A 416-1 continuous stirred tank reactor was charged
with 40 kg of the product and the 252.84 | of methanol, and the
solution was brought to reflux. Additional water (133.40 kg) was
added. After about 10-15% of this water had been added, a whitish

30 precipitate formed. The hot solution was allowed to cool to 15-18°C
and the product was collected by filter-centrifugation. The crystalline
material was rinsed with 40 | of water. The recrystallization yielded



15 . The reaction m xture was all owed to cool from65[err]Cto
-appr oxi ‘mat el y 18-20[err]C, during which time the guanidinium _
bi sphenol ate precipitated as fine cubic crystals. The crude precipitate
was collected by filter-centrifugation and rinsed with 50 liters of water.
After extended centrifugation, the crude yield of material was 105.5 20
kg. The product was dried in a vacuumtunble dryer to yield 94.06 kg

was obt ai ned (99. 84% of theoretlcal) Anal y1s1i‘s by ion chr omat ogr aphy

d t nucl e net' resqp tros showed_t he product
?2 bgrggi&) pﬂre aé%‘%ﬁ L&%EE" ted exﬁﬁ?’r\yﬂ@{; jgjurg Fﬁ?ﬁﬂ%ﬁeag higodi um
chloride. 25 material wasT Uried undet vavaamfinrd tumbleudry ér?ﬂ@hourst The

tallizatio Qus irred
recryetal | zat) ornigaR v WSk 19 e B HRB G B Ruonp S5
of met hanol, and Wagnetic resenance spectresdopyy gapillaty electrophorasis andrieh wat er
(133.40 kg) was chrom:—ftg hy“éﬁ&?eé‘ br@;ﬂjcﬁo/‘b%‘cg? §+ ﬁﬁ?eeﬁvlt been

added, a whitish I t"at owed to
cool to 15- 18[err[@' ddal so IyndoR centant das sogium chiorida) Qg§0ppm

filter-centrifugation. The crystalline material was rinsed wth 40 |
of water. The recrystalli zathenquste blsphenolates of thefb?eééhtkiﬁvél‘itldd‘e

Cnder vacuam i n aTYARY ﬁkﬁbwghéﬁé‘ﬁ Bt pofyrder synthBlsS Fdh 8RR vas
32.17 kg (95. 14% a$ predouslyi suggestead theyraneuseful as intermediatss forr esonance
the product” 1 beCRARrbigH BY alkatng'tiRirGly SR o fHbserafdibl RELAME Bnd Y 20
sodi um chl ori de) b¥o @eﬂéfﬂiﬁrﬁvefa" processes for polyetherimaidg produetion. The
bi sphenol at es 01;] first l@tmﬁéﬁctiohvﬁﬂé'swstantlalwlngﬁolaﬁ%lvbﬁt \gég%lﬁ%lﬁsg‘fgt S
oL POl YT Syt b, &8 of 43Py ol Snipua, ST ¢ phase
transfer cat al yst substitiited Malkylphtharlmudeuerpl'bduwarhbimlﬂepmmma de
Cubatant1 al |y hon CoHFaed to gianhygride Whict fah I i iidetflo spdcifn with a
di hydr oxyar onat i cd!ﬂmmjﬁcfom‘\ttheepquﬂtbenmdw The-second is tie reéactioacunder
Nal kyl pht hal § m dgiRaréctifichdloP s EIkal miRaIShIRith FcHidro-GHiffs! ed Lo 2
di-anhydride whi ch Cgstltuteé gls?et rérﬁﬁ Iurmcjjl s W lchwdlrectly affords the
polyetherimide. Typical catalyst proportions in this reaction are in the
20 range of about 0.5-10.0 milliequivalents per equivalent of substituted
phthalimide.

Alkaline hydrolysis of the quatemary bisphenolate to the
polyetherimide catalyst species may be achieved by combining it with
excess alkali metal hydroxide, typically a 15-25% excess over the

25 theoretical molar ratio of base to bisphenolate of 3:1, followed by
removal of water which is conveniently done azeotropically by adding
the aqueous phase gradually to refluxing toluene. The hydrolysis
product may then be removed by filtration and/or distillation.

The quatemary bisphenolates may also serve as
30 intermediates in various stages of purification and recycle of materials
in polyetherimide preparation. For example, suitable treatment of
waste streams from the displacement reaction of an alkali metal salt of
bisphenol A with a halo- or nitro-substituted phthalimide, using a



diamne to formthe polyetherimde. The second is the reaction under
.simlar conditions of said alkali netal salt with a chloro- or nitro-
substituted bis(etherphthalimde), which directly affords the

pol yet heri mi de. Typical catalyst proportions in this reaction are in the 20
range of about 0.5-10.0 mlliequival ents per equival ent of substituted

pht hal i m de. Al kal i ne_ l%c_lrol ysis of the quatenmary

bi sphenol ate to the pol yet heri m de caftal yst speC| es may be achi eved
by conbining it w.th exXCess hydr o typically a

15- 25% excess OVBP&?ﬂ@y?ya"@@'HPEPPE‘E? aﬁn‘?@?ﬁ'ﬁﬁ N g of e ¢ o bi sphenol ate
of 3:1, foll owedcbyrespondingequatemary bispleenolate which, aporeacidifidagiodpne
azeotropically b [ ef [ uxi ng

t ol uene. The hyd&'é}&g & Hexaalkyl ﬁ%dﬁﬁhﬁ%{%&?@&@@é’%ﬁé&ﬁg%@él tration
and/ or distill at iisp henol both of Wh'Ch may be WﬁW'ﬂdat%ﬁl}abmenol ates may

al so serve ass 30 pigpheHolEW mh?%lsd\sdﬁ’e' &' anShidifiditeN Purifieation of &

recycle of materials | yet heri m de preparation. For exanple,
suitabl e treat rrer‘l’tor'fﬁsmnd'“g ‘reams from the displacement reaction of
an alkali netal salt of bi sphenol A with a halo- or nitro-substituted
pht hal i m de, using a Other uses for the quatemary bisphenolates are as - 12-

hexaal kyl guani di g3l iy foatbA inictt ApAUIGNid ity sery6Qas%2Pond N9

quat emary bi sphe on aci
hexaal kyl guani di reatalytialageat. oAnten@mplaa' eaas:tipneoffthtséype is the prepasalion bot h

an it or mod: aCe {5 Dioncfed FlCBHRAIRE by eqHIBRIRNS ShR '%Eﬁnif”e "
O her uses for tH¥S &Béﬁgn&rfxﬁl"ﬂ’g‘l’réﬂgﬁ%gsatﬁmegéﬁ 531, t@%@fﬁ weigf any
reaction in whi chwhichhisrineoperateddsyreference kierein. catal ytic agent. An
exenpl ary reaction of this type is the preparation 10 of branched '

Cxanpl e, 1n U's. patent 5. oJtSaypiinar) Bpiesioinds of this‘haghitat faye
i ncor porated by rkeen $ound ke beiexcellent equilibration catalysts. The equilibration
15 reaction takes place when an intimate mixture of a linear or branched
polycarbonate, a polyphenolic compound and a carbonate
equilibration catalyst is heated in the melt, as in a batch meit reactor
or an extruder, at temperatures in the range of about 250-350°C for
approximately 5-30 minutes.

20 The proportions of catalyst and branching agent are
ordinarily about 10-500 ppm by weight and about 0.1-2.0 mole
percent based on structural units in the polycarbonate, respectively.
The quaternary bisphenolate decomposes during the reaction to an
olefin, a bisphenol and the relatively volatile pentaalkylguanidine,

25 resulting in the production of a branched polycarbonate of high
stability and low color. Various aspects of this method of preparing
branched polycarbonates are disclosed and claimed in provisional
application Serial No. 60/21,749 and copending, commonly owned
application Serial No. [RD-25278].

30 The quatemary bisphenolates are also active as
catalysts in melt polycarbonate formation by the reaction of a
dihydroxyaromatic compound, usually a bisphenol such as bisphenol



The quatemary bi sphenol ates of this invention have been found to be
‘excel l ent equilibration catalysts. The equilibration 15 reaction takes

pl ace when an intimate mxture of a linear or branched pol ycar bonat e,
a pol yphenolic conpound and a carbonate equilibration catalyst is
heated in the nelt, as in a batch nelt reactor or an extruder, at
tenperatures in the range of about 250-350&§rr]c for approxi mately
5-30 mnutes. 20 The proporti oS of catal yst and branching

t are rdi.paril. bout 10-500 .b i ght and out 0.1-2.0
?rgleg r perce%t’ Wisa '%N%?#’G@Fgﬁ' §P°H‘J%g£&p'¥?f‘mﬁﬁg%§ﬁ€ar nay be
respectivel y. used Hiene oairecempiratioyhwith other suitabm@amtstu F§L1&ﬁté§|16

ti to an | A bi e angd. .l ve vol atile
Rt o 0,20, gtetraalyiianyin hiEkRadMs, S aliFol e St oL
pol ycar bonat e of quepmary bispbenslate fgr thisipurposeoand.alsa foroany aﬁ{mcf{‘ OLd
t hi t hod ' iti 0, a
clai med in prov g ol aonaly SyREEyeES, BR, HoR HRBG 45 DR Rt el
copendi ng, comm??l‘ﬁ"&!ﬁ&?mem' HFQ“:B?'VS%’bSBﬁF%Fh%PTWQBQﬁs_}il.uenﬂBo
The quat enary ]E)i $ineah to htavs redeced fevele bf ?Oloafbodies ar&c_l mﬁdh&i énd/"c‘:{mg' t

I bonate for | | r aro
omound. - usual | e kel heytfiet, 57 6hlrtr8ndn otvearbbnates’ sbtéfied Wit
- 13- A, wi the siseiofafkalicor alisaline eathimetal Hiagks asl catalystsnat e.  They nay
be used alone or in conmbination with other suitable catal ysts such as

| kyl ' hyd ' ' ' emary
bi sphenol at 6 Tor (i & trggfs 83“'% ug ot 2 gfiian BiShgnolatés ag catafyéls

inteanediates ispllustrated ypihe Wligwing examples.1 nol e

addi tional |y enpl@feR

percent. The nelt polycarbonate thus produced is frequently found to
have reduced | evE&xamipleo8r bodi es and branched and/ or crosslinked
pol ymer in conparison to pol ycarbonates obtained with t he use of

se of the quat emary.bi sphedaParbodnd Bl sk eadidped with.a refux
i nt er medi at es i s qondessextmagnstia stir bar andinittogerapytgesmeans was charged
15 with 7.36 g (10.7 mmol) of the product of Example 1, 15 mi of water
and 3.01 g of 50% aqueous sodium hydroxide solution (37.5 mmol of
sodium hydroxide). The mixture was stirred under nitrogen at 100°C
to effect solution, and was then transferred to a heated constant
addition funnel and diluted with 15 ml of water. It was dripped into
20 200 ml of refluxing toluene in a 250-mi round-bottomed flask
equipped with a stir bar, Dean-Stark trap topped with a reflux
condenser and nitrogen purge means. All of the water was removed
by distillation over approximately 20 minutes, after which 100 mi of
toluene was removed by distillation to yield a slurry of a white
25 precipitate in toluene, which was dried by vacuum stripping and
heating at 150°C under reduced pressure.

A 250-ml, 2-necked round-bottomed flask fitted with a
reflux condenser, a magnetic stir bar, a Dean-Stark trap and nitrogen
purge means was charged with 7.54 g (27.7 mmol) of anhydrous

30 Dbisphenol A disodium salt and 85 ml of anhydrous toluene. The
mixture was stirred and heated to remove 34 ml of toluene and any
remaining moisture by azeotropic distillation. A capped tube was



Exérrplle 13 A 50-m round-bottoned flask equi pped with a

. reflux condenser, magnetic stir bar and nitrogen purge neans was
charged 15 wth 7.36 g (10.7 mml) of the product of Exanple 1, 15 m of
wat er and 3.01 g of 50% aqueous sodi um hydroxi de solution (37.5 nmol
of sodi um hydroxi de). The m xture was stirred under nitrogen at
100[err] C to effect solution, and was, jhen transferred to a heated
const ant addi tion funnel and diluted Wih 15 ml of water. It was

1 apped 1o 2D crEiGed with 11442 8358 Misiall SE6bd FnlR N T pel S ARG | u

condenser and niandd40 mgrofdhewbove-piepandd WMevwldr(O\mmmobMeabtwe by
distillation ovel

Lol uene uas  onctSARy SR beprEs RS BE et rhefto o S, Huche,

precipitate in tguoynel he/\rnlmrms(ﬂeaiedumdﬁmmtm at b5 with stirring,
heating at 150[ eforid Mﬁﬂ?? tRéF BBl to 80°C. UPon sam%IJ\%anﬂ 250-mi,

2-necked round-bottone tte ser

0
magnetic stir ba?"a'xs'ée!ir\uﬁ Pt@"ﬂ“&%d%ﬂ tHPtqu!a"@ﬂég 'éf(“p&» means was
charged with 7. Sdicart emoxy)phnyliphopame HiSHl-mitisylimide! hdd Gigepdi um sal t
and 85 m of anh %ﬁw%g@&)pﬂhe pe m xture V\g’g stirred and heated to
renove 34 m of o a !P remai ni ng noi sture by azeotropic
distillation. A capped tube was

- 14- char géxample 11442 g (55 mol ) of dried
4-nitro-N-net hyl pht hal i m de and 410 ng of the above-prepared white

solid (0.5 gyl of active A dry bHPEEro fbdﬁ@nﬁ@%ﬁﬂ&ér&iﬂ?n@ﬂﬁeﬁﬁre

transferred to the tol uene vy re m xt ur e l#
nitrogen at 145[ & PoWYca t%quma ejgh Bye@@enmﬁ a‘Nﬁ' 9 tcool ed
to 80[err] C. UpoB6sG00telativeitsip olystyrenela@deteminedabg?@el perneatiohhat the

dest o0 212 O L fciniparapy e RAKPBPESHLAY T AN AR ation e,
_ in the amount of 129 ppm by weight and [1,1-bis(p-

15 hydroxyphenyl)ethyl]lphenyl ether as a branching agent, the latter
compound having been prepared by Friedel-Crafts acylation of
phenyl ether with acetic anhydride followed by reaction with 4 moles
of phenol in the presence of boron trifluoride-ethyl ether complex and
3-mercaptopropionic acid. The blend was extruded on a twin screw

20 extruder at a temperature of about 280°C, with vacuum venting. The
product was the desired branched polycarbonate.

Examples 15-19

In these examples, a 1-1 glass melt polymerization
reactor was washed with acid, rinsed and dried at 70°C ovemight to
25 passivate the surfaces thereof. It was charged with 137 g (600 mmol)
of bisphenol A, 135 g (630 mmol) of diphenyl carbonate and various
catalytic amounts of the product of Example 1. A helixing stirrer was
suspended in the powdered mixture and the reactor was evacuated
three times to 1 torr, followed each time by refilling with purified
30 nitrogen.

The reactor was heated to 180°C, whereupon the
mixture melted. It was thermally equilibrated, with stirring, for 5-10



10, . A dry blend was prepared froma conmmerci al bi sphenol

‘A pol ycar bonat e havi ng a wei ght average nol ecul ar wei ght of about

66, 000 relative to polystyrene as determ ned by gel perneation

chromat ogr aphy, the product of Exanple 1 as an equilibration catalyst

I n the amount of 129 ppm by weight and [1, 1-bis(p- 15

hydr oxyphenyl ) et hyl ] phenyl ether as a bracﬁgl ng agent, the latter
conmpound havi ng been prepared by Fri edel fts acyl ati on of phfenyl
ether with acetic_an dr| f ol y on with 4 nol es o]
phenol in the pré@QH lqsrmfgﬂgoﬁl‘@ilglx{"ﬁ gmoU e conpl ex and

3- mer capt opr opi omnathIammmUWﬁydmlmwaadddedratahlsvpmns cStiminglat

extruder at a 't e?@y ét‘gé%CQBt.ﬁ@%&ffo?&Q aﬁgn%%hs‘%ﬁut@ \ég%} W‘ﬁCh ﬁi%

product was the ranch
In these exanpl estenwexamrgmramd tmarlorﬁanéathecmessure Ioweeadtqmﬁs washed

with acid, rigsedofndndrédsbrmbheAbeBEgAn &Y Eishll #eim gefacw.asswate the
surfaces thergof olf was ged vvlpt 137 g of bi sphenol
A, 135 g (630 Mol ) of di ph ar.bo and ar| ous

amounts of the product of Egﬁ%ﬁ)?é'ﬁ'"u OLpressure was Gwere E%spended

in the powdered mMOQ toreand dtitring mmod:cmtmued fewasmhaths The témperatureres to

The react or vac. Heas iher Bisg g by did it hpbuline'roltogid 1o 5bf13BP g |
was t her mal | y equnlntmeattecwman@e. torri fngaomnuaswnd to 300°C and 0.62

m nut es. ot 75 inuteg @t al ytic. anount of tetramet hyl ammoni um
hydr oxi de vvas ad ?S' t t5h| S poéltnt Stirring at 180[ err] C was conti nued

for an additional 5 mnutes, after, which t ture |sedto
210[err] C and the pressure Thesreducts were Ige desired Bﬁﬂgﬁ’ EBBB‘%e&!E‘a)‘%gan
to distill from tdetailsantiproperties of the products aréflistéd ibthe folloaing tdiste.

react or pressuremf%égmg&h&%wem détgﬂ'ntn% begl Sélln[léét% was contl nued

for 35 m nutes.
chromatography relative to polystyrene; catalyst amounts are based
15 on bisphenol A.

Example Catalyst Mw Mn

15 Example 1, 250 mole ppm - 33,700 12,300
TMAH, 83.3 mole ppm

16 Example 1, 42 mole ppm 55,800 20,300
TMAH, 83.3 mole ppm

17 Example 1, 0.42 mole ppm 33,500 12,400
TMAH, 83.3 mole ppm

i8 Example 1, 4.2 mole ppm 81,700 27,300
TMAH, 83.3 mole ppm

19 Example 1, 0.42 mole ppm 43,200 19,400



was. then raised to 240 C and the pressure reduced to 15 torr for 40
‘mnutes, to 270[err]C and 2 torr for 20 mnutes, and to 300 C and 0.62 1.0

torr for 75 m nutes. : The products were the desired

pol ycar bonat es. Cat al yst details and properties of the products are
listed in the foll ow ng table. Mol ecul ar \A/elghtuar_e_det—er—mﬁed—by—
gel perneation chromat ography relative_to yrene; cataly

W e e 1, 2506%?2‘“L2m HIIlIﬂﬂﬂllIﬂﬂlllﬁlllko

TMAH, 83.3 nple ppm le 1, 42 nole ppi ¢ ‘55"800
20, 300 TMAH, Wé'??ﬁﬁﬁ('@na 17 Exanple 1, 0.42

nol e ppm 33, 500 12,400 TMAH, 83.3 nole ppm 18
Exanple 1, 4.2 nole ppm 184 goaternarysatoof a dihydroxyaromatic ddimpod®d,3 nol e

ppm 19 sﬁd%ﬁﬁ'f?aﬂng%é‘?nd]@&ﬂipﬂg}nul a43, 200 19, 400

What is clained is uatemary salt of a

di hydr oxyaromati ¢ comnpound, said sa the nol ecular fornula
(1) H3QQA1OQ) 2, wherein Al is a @) \?&ﬂ(&z?’k{ﬁlamtic radical and Qis a

nonocationic 5 carbon- and nitrogen- or phosphorus-containing noiety.
2. A salt accor diwbetein Ataisna ivalterstharomaticoadicaiand Q is adnonbeatdrite

wherein Al iSg  carbon- and nitrogen- or phosphorus-containing moiety.

2. A salt according to claim 1 which is a quatemary
bisphenolate wherein Al is

() -A2-Y-A2-

wherein A2 is unsubstituted p-phenylgne and Y is a single bond or a
5 bridging radical wherein 1-2 atoms separate the A2 values.

3. A bisphenolate according to claim 2 having the
molecular structure of a double helix of (OA2)2Y moieties linked via
hydrogen bonds, with the Q moieties lying outside the double helix.

4. A bisphenolate according to claim 2 wherein Q is
tetra(C2-g)alkylammonium or hexa(C2-g)alkylguanidinium.

5. A bisphenolate according to claim 2 wherein Q is
tetraethylammonium.

6. A bisphenolate according to claim 4 wherein Q is
hexaethylguanidinium.

7. A bisphenolate according to claim 4 wherein Y is
isopropylidene.

8. A bisphenolate according to claim 7 having
molecular structure of a double helix of bisphenol A moieties linked

via hydrogen bonds, with the hexaethylguanidinium cations lying
outside the double helix.



(rr) -A2-Y-A2-, wherein A2 is unsubstituted p-phenylene and Y is a
'single bond or a 5 bridging radical wherein 1-2 atons separate the A2

val ues. 3. A bi sphenol ate accor di ng—Lo_cJQimZ\hawngd
t he nol ecul ar structure of a double helix of (OA2)2Y noieties |inke

vi a hydrogen bonds, with the Q noieties |ying outdi Jﬂmnm,l :
hel i x. 4. A bi sphenol at 7accordi ng tsuﬂﬂ'r m"b Q
S tetra(C2-6)al kyl anmoni um or hexa( C2° _6) al kyl guanidifiumn " s &

5. A bisphenolate according to claim2 wherein Qis

t et raet hyl'ammoni um 6. A bisphenglate acgording to claim
4 wherein Qis ~hexaet h%ll Mmqu%i%!ﬂrepar.mg B qua .ernary salft V.‘?r."cﬂ

bi sphenol at e acc@omprisesocentacting avdibydrioxyardrsatic compeandagfithedermula f
doubl o bl x of §P§’3%§2“¢"“ﬁah8%'§%'?*g*&%h RtRAe and a TiciEHISRY sBt e [, O,
the hexaet hyl guadPENHIBLR Xarwherein ﬁﬁ 1§ a divalept,arargatic rRdigali@ is @el i x.

9. A nethod f8&r pnenecatichie cavsirer avd hit&fqdn-%htﬁfhﬁr&g m@@f@bbﬁ&hiﬁgfﬁ-p_ﬁ“ ng
a di hydroxya_rorrat|§ Coﬂﬁ@d of.dt he formil a ( 2A1 with an arkali _
met al hydromdeamm& _ ﬁﬁ'fa}'_galt of the - fornmula Q X-, wherein Al is
a divalent aromatic radical, Qis a 5 nonocationic carbon- and

ni t rogen-contai ni ng noi ety tnAamethad aedrding toadlaims Sowhieréin Alhisl i de.
10. A nethod according to claim9 wherein Al is

(1) -A2-Y-A2-,

wherein A2 is unsubstituted p-phenylene and Y is a single bond or a
bridging radical wherein 1-2 atoms separate the A2 values.

11. A method according to claim 10 wherein the alkali
~ metal hydroxide is sodium hydroxide.

12. A method according to claim 10 wherein X is
chloride.

13. A method according to claim 10 wherein Q is
tetra(C2.¢)alkylammonium or hexa(Cz-g)alkylguanidinium.

14. A method according to claim 13 wherein Q is
tetraesthylammonium.

_ 15. A method according to claim 13 wherein Q is
hexaethylguanidinium.

16. A method according to claim 13 wherein Y is
isopropylidene.

17. A method for preparing a polyether or intermediate
therefor which comprises contacting, at a temperature in the range of
about 100-250°C, at least one alkali metal salt of a dihydroxyaromatic
compound with at least one halo- or nitro-substituted aromatic

5 compound in the presence of a catalytic amount of an alkaline
hydrolysis product of a quatemary salt according to claim 1.
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(II} - A2-Y- A2-, wherein A2 is unsubstituted p-phenylene and Y is a

si ngl e bond or a bridging radical wherein 1-2 atoms separate the A2
val ues. 11. A method according to claim 10 wherein the
al kal i metal hydroxi de is sodi um hydr oxi de. 12 A

15, "% nethoo sceording to craim 10 werern.g =" NI AN
tetra(C2-6)al kyl anmoni um or hexa(C2-6) al kyl'guani di nium * ¢ L w s "%
14. A nethod according to claim 13 wherein Qis t et raet hyl ammoni um

15. A nethod according to clai 3 rei i . aet hvl guani di ni um
16. A nmethod accordi ng to J‘%ﬁ‘ %’fﬁ%@f@?ﬁ“g‘q go cm"“?@é}ﬁ'ﬁgﬁépi@{. €ne. .

17. A nethod for dihygroxyatomatiolcpaparndois bisplemaldi and the subistitetedr whi ch
conprises contactidhatid ¢ a{‘gtﬁéﬁﬁ'ﬂgﬁpﬁ‘%@“ﬁﬁﬂﬁﬁde about .

100-250[err] C, at |east one al kall _ ydr oxyaromatic
conpound with at | east one q§l o- or_nitro-sybstituted aromatic 5 conpound
t'Fc

in the presence of a catal ytPc Amathed&ccq 29 kaclai 17 whereinthey si s
product of a quatdihpdsoxyaromatic @orpruridisdhispherdol A and the substituted

- 18- : di Q. ¢l aj 7 wherein the

di hydr oxyar omat i A% tb%ﬁ%’@gﬂﬁbgg%eﬁﬁﬁ%k AJHﬂtr{’ﬁé’%gﬁt}g}?&t ut ed aromatic
conpound is 4-ni tbis(etherphthalimide).i ni de. 19. A et hod
according to claim17 wherein the

20. A method of preparing a polycarbonate which
comprises equilibrating a reaction system comprising a linear or
branched polycarbonate of a different molecular weight from the
desired one in the presence of a catalytic amount of a quatemary salt

5 according to claim 1.

21. A method according to claim 20 wherein the
reaction system also contains a polyphenolic compound as a
branching agent.

22. A method according to claim 20 wherein the
polycarbonate is a bisphenol A polycarbonate.

23. A method of preparing a polycarbonate which
comprises contacting at least one dihydroxyaromatic compound with
a diaryl carbonate in the melt in the presence of a catalytic amount of
a quaternary salit according to claim 1. '

24. A method according to claim 23 wherein the
polycarbonate is a bisphenol A polycarbonate.



di hydr oxyaromati ¢ conpound is bisphenol A and the substituted aromatic
. copound is a chloro- or nitro-substituted bi s(et herpht hal i m de) .

20. A nmethod of preparing a polycarbonate which conprises equilibrating
a reaction systemconprising a linear or branched pol ycarbonate of a
di fferent nol ecul ar weight fromthe desired one in the presence of a
catal ytic anount of a quatemary salt 5 acgording to claim 1.
21. A method according to claim 20 wher er 19t-he reaction system al so

contai ns a pol yphenolic conpound _as a branchi ng. agent .
22. A nmethod according to ¢ ATERNARY BISR ENgbﬁlgﬁéﬁr bonate is a

bi Isphengl At pol/\%pa[]bonat e. ~ METHODS FOR3THEMIRt th Sf hp(rjepari ng at.
pol ycar bonat e iC conpri g e ne di hydr oxyaromatic
conmpound with a diaryl carE%?éﬁ#M’ réﬂdlﬂgﬁg presence of a

catal yti c anount of a quatemary saTHERE®HRing to claim 1.

24. A method according to claim 23 wherein the pol ycarbonate is a
bi sphenol A pol ycar bonat e. Abstract

Quaternary salts having a double helix structure are
prepared by the reaction of dihydroxyaromatic compound, preferably
a bisphenol, with an alkali metal hydroxide and a quaternary sait,
such as a tetraalkylammonium or hexaalkylguanidinium chloride.

5 The quatemary salts and their alkaline hydrolysis products are useful
as catalysts in various reactions, including imide formation from
bisphenol salts and halo- or nitro-substituted phthalimides and
redistribution and equilibration of polycarbonates.



