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i nvention relates to an inproved process for the preparation
purification of 3- (4- hydroxyphenyl)-1 , 1, 3-trinmethyld{
i sonerisation of dimers or oligomers 5 ~-1l-of isopropenyl phey
subsequent recrystallisation. There are al ready se 4
processes for the preparation of 3-(4-hydroxy- phenyl) -1,
1,3-trinmethyli afatioh andqfueification 6f 1el-Rydratyphes -trimgfiYlindanl$l ol

Thus US-A 2 754 285 and US-A 2 819 249 disclose a preparative route via the
aci d- catal ysed di nerisation of a-nethylstyrene to indans, which

are subsequent | . . t. n h onifl ] [

nydr oxi de o Yhe inverian e B3R B AR plon SR SRS Pl o uRRLARE o

i sopr openy| phen@Hsdfsiplicagl)-10y3-frimethylind &6 86D 8§ lidoiRFisbion if Ates o 6ligonterde

di meri sed to bisphenol indan at tenperatures_ of 1100C to 160[err]C
in the predencerfasopsmsmepheanokandrsghscguent regeysglisptioRer al aci ds. Bi sphenol
deconposition and indan formation can also be carried out in one step. This
process yi el ded a product of low purity, which even after
recrystalli s?t | Therd aremalbeady several knovae pedoeyses cﬂgemlnprebadnfl o I3t {4y daaiynt ?f
only 165-166[err] C.. 20 . . US-A 3 264 357 discloses the preparation o
bi sphenol s by r@gi@(l?‘id Strigeshylindansy-ol, prierred to belowiagsispaegigbivdan. f or s of

di meric isopropenyl phenol with phenols in the presence of strong
acids. It is reported that bisphenol indan is formed at a reaction

t enper at ul@ of Thus US-A D0§4289 di USAh2 83% 2éNdisclode a prapdrative rpite vid the acid-
According to US-A 3 264 358, bisphenol 25 i ndan can be obtai ned by
reacting a m xt sgd dipsrisaiion; ebrArmethylstyrene ¢ iwdaRsy j which are subsequenily

| sopropenyl phe ] .acd i .for exanple, by heating
for two S fgﬁtésﬁnﬁﬁé%%é%{l@%{‘g@%%o&%t%@%%}?’{)d??xé&eaci d at boiling heat.

US-A 2 979 534 discloses that the monomeric isopropenylphenols obtained by

15 decomposition of bisphenols can be dimerised to bisphenol indan at temperatures of
110°C to 160°C in the presence of aromatic sulfonic acids or mineral acids. Bisphenol
decomposition and indan formation can also be carried out in one step. This process
yielded a product of low purity, which even after recrystallisation from ben-
zene/cyclohexane had a melting point of only 165-166°C.

20
US-A 3 264 357 discloses the preparation of bisphenols by reacting a mixture of the
two isomeric forms of dimeric isopropenylphenol with phenols in the presence of
strong acids. It is reported that bisphenol indan is formed at a reaction temperature of
90°C in the absence of reactive phenols. According to US-A 3 264 358, bisphenol

25 indan can be obtained by reacting a mixture of the two isomeric forms of dimeric
isopropenylphenol with strongly acidic catalysts, for example, by heating for two

hours in concentrated hydrochloric acid at boiling heat.

US-A 3 288 864 discloses the preparation of bisphenol indan by self-condensation of
30 monomeric isopropenylphenol at temperatures of 50°C to 150°C in the presence of
Friedel-Crafts catalysts; JP-A 60/35150 discloses the isomerisation of isopropenyl-



Us- A 3 288 864 discl oses.the preparation of bisphenol indan by
sel'f - condensat i b A®Z 350-Forei nomeri c i sopropenyl phenol at tenperatures of

50[err]C to 150[err]C in the presence of Friedel -Crafts catal ysts;
JP- A 60/ 35150 discl oses the isonerisation of isopropenyl-

- 2- phenol or of its oligonmers _ihn the presence of solid

catal ysts such as al um ni um oxi de or terra al ba.

According to US-A 4 334 106, bisphenol indan can be prepared by reacting 5
| Sopr openyl phenﬁlenglror o%%f 8#&? e&rrﬁe 1&&1@%&85?3% tsgﬁ1 ed@%jtlﬁr %O )aluli élgm?tﬁlllm ox1de or

formc acid at
Accordi ng to JRefq 8494879, bisphenol indan can be obtained by thermal
deconposition of bisphenol A in the presence of activated clay; US-A 3 271

463 10 di scl oses the formation of bisphenol indan as a secondary pr oduct
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separ at ed fromaromatic hydrocarbons by recrystallisation.

As regards the tpmpprgresod 0(Gito Y0€i ty of the product, the processes

descri bed are in many cases still inadequate for an industrial
production of bisphenol indan for use as starting material for the
production of phewkdies. toATPIATPS/2943F9 P HipRGH0l AR eday BE S Bhained ‘tb}“d,ﬁéhnal
can be prepared in high yield and purity, has now been found. The

i nvention provi Qf@gmaosg)tmc@%blsplwnok Aempihe;msmecnf agtivatedi elay;i BatA &nz'blf 463
bi sphenol ;4 discldsBg e fomoﬁ 0P b sbﬁ%hglgldatﬂé a 0&8&&%@%&&%&% eal gﬁ égf mers

or oligoners or mxture e are di'sso fm-an o
sol vent, the bdbisphegoloiith aqlieois isalfuricsacidatt9¥C to 150°C. In both processes relatlvely
large quantities of spirobisindan bisphenol are formed, and these have to be separated

from aromatic hydrocarbons by recrystallisation,

15 As regards the yields and the purity of the product, the processes described are in many
cases still inadequate for an industrial production of bisphenol indan for use as starting
material for the production of plastics. An improved process, whereby bisphenol indan

can be prepared in high yield and purity, has now been found.

20 The invention provides a process for the preparation and purification of bisphenol
indan, wherein first of all isopropenylphenol, its dimers or oligomers or mixtures of
these are dissolved in an organic solvent, the boiling point of which is in the
temperature range of 110°C to 150°C, preferably 130°C to 140°C, the reaction mixture
is heated to a temperature within the range of 60°C to 110°C, preferably 70°C to 90°C,

25 then 0.002 to 5 wt.%, preferably 0.3 to 0.5 wt%, based on the quantity of
1sopropenylphenol used, of an acidic catalyst is added optionally in portions, the
reaction mixture is heated to boiling and allowed to react at the boiling temperature for
1 to 600 minutes, preferably 2 to 60 minutes, then the reaction mixture is optionally
neutralised at a temperature within the range of 60°C to 100°C, preferably 70°C to

30 90°C, by addition of a base, then water is added to the reaction mixture and the latter is
cooled to a temperature within the range of 0°C to 30°C, preferably 0°C to 10°C, the



tenmperature range of, 110C to 150[err]C, preferably 130[err]C to 140[err]C,
t he' reaction mgg_A@i?)-Fo_reiggis heated to a tenperature within the range of
60[err]Cto 110C, preferably 70[err]Cto 90[err]C, 25 then 0.002 to 5
Ww.% preferably 0.3 to 0.5 wt.% based on the quantity of

i sopropenyl phenol used, of an acidic catal.gst is added optionally in
portions, the reaction mxture is heated to boiling and allowed to
react at the boiling tenperature for 1 to 600 m nutes, preferably 2

2t o tenper at ureaPd bR 5 ehialy ok el inRbySiised fomen srid SR °°

70[err]C to 30 mixtur8O[ err] C, by addition of a base, then water is added to
the reaction mxture and the latter is cooled to a tenperature

wi thin the range of O[err]C to 30[err]C, preferably O[err]Cto 10[err]C,

t he . . . . -3 -
precipitate for meds targ %‘36%% & 1%){ theéyg?cg%s agﬁ%fdlrngé? %ﬂ%‘fﬁ“?%‘éé‘efl?°8fiﬂp8wl'
acetic aci 8/ watysienol, xts dimers bf 8ligbngers. The dimers and bligorfiérd atd él@llﬁﬁédéﬁdllﬂé §ncUS€d
for the process agcording to the invention are |so(£m£enyl enol ,

U5 dimers or cioh e REPard e ckmR, 5y dmehedarebo St P38 Bekedi e and
can be preparedyf@t; exanple, by the nethods described in US-A 3 288 864 or
US-A 4 %01 877. In the process according to the

i nvention, the solvents used are those organic solvents 10 whi ch have a
boi i ng poi nt iIntﬁhe terrpera@ljre range of llogerr]c to 150[err]C

preferably 1 the Prpeess @pqor g@tbﬂﬂ'{"éﬁ‘tﬂnctheéﬁ Fiys sed-are thogy orgaic solvents

n- but anol jgchl r e p |y
Used. The'Suant g oF <o PO RO 3 the tempprature BREof FOERCICCPBRIEAL! Y,
quantity of |soﬁ0dbemyﬂ%€ndﬁxanm are ﬂ(ﬁuene nMxﬁmltétéorobmzbneoranmxgﬂms has

been heated to erature wthin range of, 60[ err 10C,
preferably 70[ ec%ﬁr%%er@d&prei?{ag&ua?ct%ﬁ °f§°l a3 {qﬁgﬁgy &wp fto épree

quantity of times the QualiE IfSsopropbnyipheRbfséd. ably 0.3 to 0.5 wt. % based on
the quantity of

15 After the reaction mixture has been heated to a temperature within the range of 60°C to
110°C, preferably 70°C to 90°C, an acidic catalyst is added thereto in a quantity of
0.002 to 5 wt%, preferably 0.3 to 0.5 wt%, based on the quantity of
isopropenylphenol used. Bronstedt acids or Lewis acids can be used as catalysts for the
process according to the invention. Examples are mineral acids such as hydrochloric
20 acid or sulfuric acid, organic acids such as sulfonic acids or halogenated carboxylic
acids, acidic ion-exchange resins, boron trifluoride and metal hatides such as AlCl,,
FeCl; or ZnCl,. Preferably Lewis acids are used as catalysts, particularly preferably

boron trifluoride.

25 After the addition of the catalyst, the reaction mixture is heated to boiling and allowed
to react at boiling temperature for 1 to 600 minutes, preferably 2 to 60 minutes. It has
become apparent that, at temperatures within the range of 110°C to 150°C, in particular
130°C to 140°C, the isomerisation reaction leads to bisphenol indan with particularly
high selectivity.

30



i Sopr openyl phenol used. Bronstedt acids or Lew s acids can be used as
catal ysts for t 32 353-Foreign ocess according to the invention. Exanples are

m neral acids such as hydrochloric 20 acid or sulfuric acid, organic
aci ds such as sulfonic acids or hal ogenated carboxylic aci ds,
acidic ion-exchange resins, boron trifluorigde and netal halides such as
AlC [err], FeCl[err] or ZnCl[err]. Preferably Lewis acids are used

as catalysts, particularly preferably boron trifluoride.

25
After the additg ﬁ‘,@b . y ' e .S .
boiling and allo dﬁﬁym%&a{)%h%égr&lé %“E@?ﬁ%"%’# g]tﬁ%ﬁé);é&?lﬁr@“@%fﬁﬁg%négggo
m nutes, pref er6BCyo 200°C, preferdbinT056.to DO° (B addition of a Bags: ABupdR o€ diffetdnat |
at tenperatures within the range of 110C to 150[err]C, in _particul ar
130[ err] C to 14%R8es Qrimixpuestaerealars sitablefer thisnExasaples are mstal Brdrawides walas wi t h

particularly yrg O t iV : : : .

i Q0% K MUEORY, CHOM,, Mhoxdes mch, o sodium, methoridey sodiom

t enper at ur & wi téthoxide)esodiamgphenbxide, potassiufiDpethokide} potaskiif ethokide, potedsimnabl y
70[err]Cto 90[err]C, by addition of a base. A nultitude of different
bases or mi xt uré@%’ﬂ@?’e SO tﬁ‘i“"’tt]%fB‘F@’ fIBgeneHiE  cthoxide,| magngs goxide,

hydr oxi des such.g@$um : VD ( I ( : 1; igo%g des
such as sodi um net hoxnlle(}}é?m%égg%%n%gﬁo th@’eﬂ%&? g;l'noggﬁi ump grﬁllol?(?}gb, &
pot assi um met hoosartweylatest susls i as nsodivi ordmte, potimas aeatate, sodium behmatey icdleium
magnesi um et hoxi de, gnesi ym et hoxi de, nmagnesi u henoxi de,

cal ci um net hoxi @g?g&aqagﬁg%a%qtﬁ&)& PatE%F‘%PPlfﬁ]sg‘ﬂM% ate PSS fatbonate,

i sopr opoxitgde, calcium c_afb%ﬁﬁt@,xﬁhgﬂeﬁfanﬁéﬁboxﬁ&, %Nﬁh)@@f Hﬁd@%@% cSRHateNBQLhat €,
sodi um benzoat e, cal ci um formate, cal ci'umacetate, carbonates such

as sodi um car bdNeHEO;, JIEOs ion NFEEI hn mixsyred 0f NH,HER); cind ranyporiium aatbamate,

magnesi um carbopate.. (NH err])CH er hydr car bgnat es such .
Naroaer ] - KrCRRers' Sping pish et Befiamtie FpEEen PR fReRfaRmicand
amoni um car bardnethylamine, metiyTifite ind A31ufiSAs HeFdos 3 waldr ! GPANIE solvents

di et hyl am ne, ethyl am ne, trimethylam ne, di et hyl am ne,

met hyi ani ne andvkigh ateiimmysaible wébrthe reagiiananedivmi Aqusogsisadiuns dyydrenids solution

whi ch areq{kmi s¢i | t eact, um ueous sodi um,hydr oxj.de
ool i on 15 SEpREGAY ikl ABalAURE R s SRR, SRR reacket
t wo- phase syst emixwiré I3 uséd; tHepagitd theneutralisation fHeXorghh® ghasdtoatiinihidhe bizpheol t he

neutralisation the organic phase containing the bisphenol
mdan is separated oft before further water is added to it.

Water is added to the reaction mixture, which is cooled in order to separate the

20 bisphenol indan. The quantity of water added is preferably one quarter to one third of
the quantity of the reaction mixture. The reaction mixture is cooled to a temperature
within the range of 0°C to 30°C, preferably 0°C to 10°C. The reaction mixture is
maintained at this temperature preferably for 1 to 200 minutes, particularly preferably
40 to 80 minutes, before the precipitate formed is separated off. This can be effected

25 by the methods known to the person skilled in the art, for example, by filtration,
decantation or centrifugation. The precipitate is preferably then washed with an
organic solvent, for example, chlorobenzene. It has become apparent that a markedly
less coloured product is obtained if the reaction mixture has been neutralised prior to
the addition of water.
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indan i's separated off before further water is added to it. Wt er
i s ‘added to thedleA32t358+Fordigt ure, which is cooled in order to separate the

20 bi sphenol indan. The quantity of water added is preferably one
quarter to one third of the quantity of the reaction m xture, The
reaction mxture is cooled to a tenperaturLg. wi thin the range of 0C

to 30[err]C, preferably OC to 10C. The reaction mxture is

mai ntai ned at this tenperature preferably for 1 to 200 m nutes,
particularly prefer Y . 40.to0 80 mnutes. .bhefare the precipi e
formed is separ@tae%f% T d e?ﬁ?@“’@%ofb © ngséttgedprfglplt&’ a%f/"' %Véﬂ%@?éﬁ&&éﬂ%}%%m

to the person sfhtedrehdtionigixfid, is superdB@ fPwater fY 5ftd O Alinudsd, at temperatures
decantation or centrifugation The precipitate is preferably then washed

oS

with an wihig 4 rengenfISE to SO, presmabli 20°E1ip 3P &b dere the quentity a§ Whist one
apparent that tkedly I e r o] | ] he
reaction m xt u?% zlfjs(l? ﬁdrl? lyn(élllft tr0 atF'J|l g’é%s gl(rgl @%ﬁgfg of p?egfﬁft&tet ﬁ%e grgﬁbl?z:&% i ﬁ(}?&
water. 30 5 separated off once more. In a preferred embodiment, it is then rinsed again at 10°C to

In a preferred egbodi ment of the process the precipitate, after having been
separ at ed S0°CryithAne e tendigess iths Auantity of water. he selbwwhgance pbiared s dusd, 5 t o

100 m nutes at 4 1 O o I 0
50[err] C, pref ra%| yi}g%tl[{érrﬁmg {ooggPQe@r{rqjiéb%t Eeg u‘gﬁ%%%g %Wéﬂ()%(% <
used is pref er abiyygrakestpiact preférabiy anddn eedutaipressyre ST heuradzi produat thus diteined
precipitate is then 5 sepa_r;iﬁd off once nore. In a preferred

enbodi ment, it ¥ Subsp@ienily rrspgtaliised Foman gegiicagid/water mixturesor er r 1 C with one to
ten tinesjphe quantity of water. The solid substance obtained is dried,
preferably at tenperatures of 20[err]C to 150[err]C, particularly
preferably at 7@jtertojmixtuwesdfi[benzen€and cyclohexaneor metigmolodod svasérdrmee beenfusedibl y

d duced h d duct thys  obt aj . .
subsequont |y  r COF JECHTFPUEE of Mhirats ShRbene ian oy e sion Tbe pyghof the
H therto m xtur@sats HageBRmeans sElY GhReHabs fF uiB il #ROMdaRHh YRS RICHARYE

been used for the purification of the crude bisphenol 'i ndan by
recrystal | i sat i pastics chas mowtbgem foundh that bisphenol ipdandban be obtained ubhighen purifysf

still unsatisfagtory for, yse in the Jjndustr,i al r oduct i on, of
ol bt i oaS b °F 368 Re bt ESreiestliSed it R oPhAE S A e i nea 1 n
hi gher purity if 15 the crude product is recrystallised fromm xtures of

acetic acid and water. . _ . .
The invention accordingly also provides a process for the purification of bisphenol

indan by recrystallisation from acetic acid/water mixtures. These mixtures contain
acetic acid and water preferably in the ratio of 1 to 2 up to 3 to 2; they contain
20 particularly preferably 57 to 63% acetic acid.

For the recrystallisation, the crude product can be placed in water. Following the
heating to 70°C to 100°C, acetic acid is added until the solid substance has dissolved.
Alternatively, the crude product can also be dissolved directly in an acetic acid/water

25 mixture at 70°C to 100°C. The product is precipitated out by subsequent cooling. It is
also possible first of all to dissolve the crude product in acetic acid at 70°C to 100°C
and then to precipitate bisphenol indan by means of water. The product is separated
off, washed with water and dried, preferably under reduced pressure at temperatures of
20°C to 150°C.
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The invention accordi ngly also provides a process for the purification of

bi sphenol Le Ai3nd3B-Hayeigrecr yst al I i sation from acetic acid/ water

m xtures. These m xtures contain acetic acid and water preferably
inthe ratio of 1 to 2 upto 3 to 2; they contain 20 particularly
preferably 57 to 63% acetic acid. _g_For the recrystallisation, the
crude product can be placed in water. Follow ng the heating to
70[err]C to 100[err]C, acetic acid is added until the solid substance has
di ssol ved. Alternatively, the crude product can also be dj %fg&"ved
directly in an Hieceryeallisationcan be cargied out by the smethods kpg‘tvg,tq}l@qeg,sog@k{ M C.

P 17 PR, W BTG SRl g =

possi ble first e"cru uct 1'n acetic aci

70[err]C to 1O0épmtallisation. and then to precipitate bisphenol indan by neans
of water. The product is separated of f, washed with water and
dried, preferably under reduced pressure at tenperatures of

20[err]Ctg 15 P : : : i the
e 3 Qi itk oy, th bisphenol idan propared by the process secordme fo e
t he person ski | ineehtion is eminently khstabletas sfagingematemaldor thy praductign ef high-quality
crystallisation, SIep%wi se crystallisation or precipitation

crystal | i sat i-onplastics Tor exagsple,olycarbanateqi oh purity, the bi sphenol indan
prepared by the process according to the invention is emnently
suitable as starting material for the production of high-quality

pl astics, for exanple, polycarbonates.




-7 Exanpl ¢ la 5 40 g of dinmeric isopropenyl phenol was

di ssol ved i n 100 Al3238B %o zene. The reaction m xture was heat ed

to 80[err]C and then 0. 14 BF3 in the formof etherate was added.

The reaction solution was heated to boiling and then nai ntai ned under

refl ux for 40 mnutes at 132[err]Cy _The reaction mxture was cool ed
to O[err]Cto 10C and 30 mi wat er was added thereto. After 60

m nutes, the precipitate was separated of f and 10 washed with 50 m

chl orobenzene added in portions. 36 g product (corresponding to 90%
of the initial E%3BRYS of i sopropenyl phenol) having a bi sphenol indan

content of 90% was obt ai ned. The residue was suspended in
100 M water, separated again after 15 m nutes and 15 again 100 m water

was added t her eExampledarti ons. The product was separated off and

dried at 80[err]C under a water suction punp. The dried product was
recrystallised from acetic acid/water by first of all suspending it
in water at 100j@ir Camngict 3 ipRéhdl Qvdsh@issolved in 100UEIP WASIrébender@UdnE i t Yy
of acetic acid sung)ci ent t osﬁ(;lf?gésﬁglpee the sediment. The product

crystal lised outeactionimigturhwasheateddo801C addthém@ 14 A BFs in the formsoletharae wag,

briefly washed 2 with water. and drie t .80[er,r]C under r e
pressure. 24 g ?‘%ﬁ?'rg?pr&ﬁ%ioﬁéo_ﬁlgo%@@g_ ate‘fjtoab‘)ﬂ_méﬂlg il {niag'l?a%\eélﬁ’g’lldug r %iﬂ X

i sopropenyl phengl \oRkigekes bt 1839 Mhedreklition heiRAke Wasl@d1EEB1080tto 20°C and 30 ml
97. 7% was obt ai ned. 25 800 g of dineric isopropenyl phengl was

di ssol ved i n 2008teriwag radded Berete nAfterTé(k minutes, the pregipitateivan sepaieedveft apdat ed

to 80 d 2.8 i . t }
added. - Thd%r each R0 2Rk SBb st Catded i BEbe, S8 {oRLE CMiReponding o
under reflux  90% of thedinitthd Wﬁgﬂﬂbﬁﬁo@ggéﬁﬁiheﬁdﬂ Ravirghe bisplenoL Aidad yaiteritoft he

reaction solution was neutralised by the addition of sodi um hydroxi de
sol ution (1, 1649¢snperbtewed00 m water) at 80[err]C.

The residue was suspended in 100 ml water, separated again after 15 minutes and

15 again 100 ml water was added thereto in portions. The product was separated off and
dried at 80°C under a water suction pump. The dried product was recrystallised from
acetic acid/water by first of all suspending it in water at 100°C and then adding to the
suspension a quantity of acetic acid sufficient to dissolve the sediment. The product
crystallised out during the subsequent cooling. The solid was collected, briefly washed

20 with water and dried at 80°C under reduced pressure. 24 g (corresponding to 60% of
the initial weight of isopropenylphenol) product having a bisphenol indan content of
97.7% was obtained.

Example 1b
25

800 g of dimeric isopropenylphenol was dissolved in 2000 ml chlorobenzene. The
reaction mixture was heated to 80°C and then 2.8 ml BF; in the form of etherate was
added. The reaction solution was heated to boiling and then maintained under reflux
for 40 minutes at 132°C. Then the catalyst in the reaction solution was neutralised by
30 the addition of sodium hydroxide solution (1,164 g NaOH to 300 ml water) at 80°C.

The aqueous phase was separated off, the organic phase was cooled to 0°C to 10°C and



The adueous phase was separated off, the organic phase was cooled to

O[err]C to 10[ eLe AG2858-Foreign

-8 - 600 mM water was added thereto. After 60 m nutes, the

prieci pitate was separated off and washed with 1000 m chl or obenzene
added in portions. 480 g product (garresponding to 60% of the
initial weight of isopropenyl phenol) having a bi sphenol i ndan
content of 89% was obtained. 5 The resi due was suspended in 1000

m water, separgted again after. 15 m nutes. and .again 100 ter

was added t heré %“%%rt"‘faéﬁé&%‘ﬁ%feg} %ﬁ&?%ﬁ%‘ltﬁeb‘&r&%ﬁ%@%@? Wa%ﬁ%)gm@d(\ﬁ?

dried at 80[errlfi R vit@11600 SHEIdhRIcRHMAe ddiRd i 9Brtinedusd Masoduct

recrystallised from acetic acid/water by dissolvi n(ﬂJ)pl t in_an acetic
a1k

aci d/ wat er i xt {gowesponding foe60% of thetinitiph weighttof improperylyhenal) hreing abifphenet i ng
the subsequent cqoling. T ol.id was, collected, briefly washed

with water and @%@@P‘%@@PP’P@H&%‘P reduced pressure. 312 g
(corresponging to 65% of t he wei ght of crude product) product

havi ng a bi sphenol indan content of 97.2% was obtained. , 15
Exanpl e 2 ( Conp&hd meidue sasshsperdedi in 4,009 sulumta, sepaggedoesain after 15 minuteggngy of

m xtur 6 was heatll [0Ra e AR By AR eb BrtEBes RerhERGlr o
etherate was adggsd at 80°C under hReatérasetid It ideisd prduéthves riagstaltisedtfrom

85[err]C for 40 m nutes, then cooled to OC to 20 _10[err¢sg and 30 m
wat er was addedacetie ped/watenby dissepngitin pracetic peid/yiates mpytureiat 106 The product

separated (g { adlfisdicth il B0 oo RhtBAmAGHE bild\BAUHLALE brdewiaieh ue

was sus , separated again after 15 m nutes and
again 2 1 vat er withsvater and driedoatB0EC uhdar edducedpresutei disg (chfrespondieg do 63% of
once nore and dryi ng under reduced ,pressE;re at SOL)errl]oCtLQ,/?tQA)%as

product (cor r esiEtegh of srudesagnct) prodpctihaving a RisRhepol dpdag gonten

i sopropenyl phengdl..havi ng a bi sphenol indan content of 83% was obtained.
After récrystallisation fromnmethanol/water, 18 g (corresponding to
45% of the initial weight of isopropenyl phenol) product having a

. . 0 i
bi sphenolindan, ot B (Ohpason B omSR sae f Us-A 3 288 864)

40 g of dimeric isopropenylphenol was dissolved in 100 ml toluene. The reaction
mixture was heated to 80°C and then 0.14 ml BF; in the form of etherate was added.
The reaction solution was then heated at 85°C for 40 minutes, then cooled to 0°C to
20 10°C and 30 ml water was added thereto. After 60 minutes, the precipitate was
separated off and washed with 50 ml toluene added in portions. The residue was
suspended in 100 ml water, separated again after 15 minutes and again 2 1 water was
added thereto in portions. After separation once more and drying under reduced
pressure at 80°C, 36 g product (cotresponding to 90% of the initial weight of
25 isopropenylphenol) having a bisphenol indan content of 83% was obtained. After
recrystallisation from methanol/water, 18 g (corresponding to 45% of the initial weight
of isopropenylphenol) product having a bisphenol indan content of 92% was obtained.
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3 . - 9-
50 g crude bi sd@é@jﬂ:‘&:@lgmp 186[ err] C, bi sphenol indan content 86.4%

was suspended in 200 mM water. 150 m acetic acid was added thereto
at” boiling heat. From 5 the clear solution obtained it was possible to
isolate, after cooling, 34 g product (68%9- havi ng a bi sphenol i ndan
content of 93.2% 10 50 g of the crude bisphenol indan was

di ssolved at boiling heat in a m xture of 79.8 ni wat er and 60. 2 n
acetic acid. Af 2 hing, 31.5 g product (63% having a bi sphenol

i ndan cont ent : was obt ai ned. Exanpl e 3c (Conparison) 15
50 g of the crude bisphenol indan was suspended in 100 M water. 95 i

met hanol was added t hereto under fI ux. Fromthe cl ear ution it

was possi bl e t 05¢ shiceds, bispheapl indan (mp c1§6 G, njsphspol 4 ndam, comtsat 86 °)8%‘F‘S
having abi s phensq}spénﬁg@ﬂ FRHhEWhter®1 51 &Htic acid was added thereto at boiling heat. From

5 the clear solution obtained it was possible to isolate, after cooling, 34 g product (68%)

having a bisphenol indan content of 93.2%.

Example 3b

10 50 g of the crude bisphenol indan was dissolved at boiling heat in a mixture of 79.8 ml
water and 60.2 ml acetic acid. After cooling, 31.5 g product (63%) having a bisphenol
indan content of 93.5% was obtained.

Example 3¢ (Comparison)

15
50 g of the crude bisphenol indan was suspended in 100 ml water. 95 ml methanol was
added thereto under reflux. From the clear solution it was possible to isolate, after

cooling, 38.4 g product (76.8%) baving a bisphenol indan content of 88.8%.



S10- . Cains ., 1) Process for the preparation and
puri fication of LRAGZIJdlomeigtphenyl ) -1, 1, 3-
trimethylindan-5-0l, wherein 5 a) i sopr openyl phenol ,

its dinmers or oligomers are dissolved in an organic
sol vent, the boiling point of which is in_{fpe tenperature range of

110[err] C to 150[err]C, b) t he
reaction mxture is heated to a tenperature within the range of 60[err]C
10 . to 11Jerr]C, c) 0.002 to 5

w . % based on g‘?ém&uant ity of isopropenyl phenol used, of

an acidic catal yst is added, d) the reaction mxture is

heated to boiling and allowed to react at the_ |
boi | i ng tenper abur e ¥regesy oy tgpprepamatiene gnd pyrification of 3-(hydroxyphenylkhiSr on

m xture i s optionally ralis tenperature within

the range of 60[err] &M%gg["éfrg?@%rf&addition of a base,

f) watepg is added to the reaction mxture and the latter is cooled to a
tenperature within the range of Ogerr].c to 30[err]C, . g)
the precipitate forn®d i sisepspeanylphepobiifs dimereer ahgemest oy stistures dhese A an
20 IR i/\ggénir ) 4 : - e BrACEesS
according to claim 1, macggsgllv%d?ﬁgﬂ& Cl pfﬁ%{éﬂhgﬁlg}igﬁg{ﬂtﬁé ecehn1S 18
separated fromthe react itempefatutanange ofd 16Ustodi50%Y in water for 5 to 100

I nut t ithin th .of 10
r5n0Fgr ?is C. then driedan datﬁxg e einax%{x?ég%hvgated !cona tem%erratal}l?egv%lﬂ?m the Jar?grerc]fcéos(?

10 to 110°C,
c) 0.002 to 5 wt.%, based on the quantity of isopropenylphenol used, of

an acidic catalyst is added,
d) the reaction mixture is heated to boiling and allowed to react at the

boiling temperature for 1 to 600 minutes,

15 €) the reaction mixture is optionally neutralised at a temperature within
the range of 60°C to 100°C by addition of a base,
f) water is added to the reaction mixture and the latter is cooled to a

temperature within the range of 0°C to 30°C,
g) the precipitate formed is separated off, dried and recrystailised from an

20 acetic acid/water mixture,

2. Process according to claim 1, wherein the precipitate, after having been
separated from the reaction mixture, is suspended in water for 5 to 100 minutes
at temperatures within the range of 10°C to 50°C, then dried and recrystallised.

25
3. Process for the purification of 3-(4-hydroxyphenyl)-1,1,3-trimethylindan-5-ol

by recrystallisation from acetic acid/water mixtures.
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