; *?e3e{. | {{+xxy<zRzz6{Tj {"% Desciption Bi sphenol Conpound Cbnposrtlon
havi ng Excellent Thernmal Stability <Technical Field This inve

to a bi sphenol conpound conposition wth inproved thernal sta ""MWMMMMMMMF
" bi sphenol conpound conposition is a conpound inportant as a raw malgilal of
pol ycarbonate resi ns and epoxy resins. <Background Art> It is a prior

know edge that a bi sphenol conpound is produced by allow ng a phenol
conpound to react with a ketone conpound in the presence of an

catalyst. Carried out in nost large scale is the producti onJM"“ﬂmm mmmm
from phenol and acetone, but corPg§SGﬁB|ﬁ§nb|sphenol conpou be
produced using phenols having a substituent group on the ring, suefs+as
cresol and the like and ketone conpounds other t han acetone, such as nethyl
et hyl keh § %lt h&oxlnl lc(rghd :Q;?oéﬂ‘i Q}%eci é-ﬂ-.e lI‘ Eint use
of polycar '8 esTh produce usrng |sp compounds as e raw
material g %bgggtgptical use, and products free fronrcolorlng and with
exceIIent ue are particularly required for this use. Since bisphenol
conpounds are nelted during the production 1 of polycarbonate resins, in
order to conply with these requirenents, the bi sphenol conpounds as raw
mat eri al greeshikalereahysnt in thermal stability so that discol oration doss
not occur when exposed to high tenperature. As the nethod for inproving

t hermal st abil rhysof ihveptdon oEIaHedS,ta@ net hbilsphenbl chcbagbnadaci d,
malic acid, glyceric acid or the |like is added to a bi sphenol conmpound
(Japaneseohpoaittion dri@he nnlpgooviRi & eh9t)) s tabiel iyl. | Fhehbdlsphenalli phati c
carboxylic acid or a salt thereof is added thereto (Japanese Patent

Lai d- OpesoNpoudt336,mposities39is 938) compernidodimpnorkanlk hyer oxykam ne and
a salt thereof is added thereto (Japanese Pat ent Lai dOpen No. 3088/ 1996)
and the materiad RfoRFlYGarPPRate Kresdpse AandoPPOMYr FISi8Sabi ity

i mprovenent effect of bisphenol conpound conpositions by these nmethods is
still unsatisfactory. Thus, the invention contenplates providing a
blsphenol compound cggggeltlon havi ng excellent thernmal stability.

<Di scl osPEEIEENE dInvent|on> According to the |nvent|on thermal stability

of ‘a bi sphenol 1goROUNG.GHE BerdwIdAYE Ay 22| BYLBACLBE Rl peggal sgonpound

to contain 1 ppt to ppm of pyridi ne conpou cul ate as pyrldlne 2
produced by allowing a phenol compound to react with a

ketone compound in the presence of an acid catalyst.
Carried out in most large scale is the production of
bisphenol A from phenol and acetone, but corresponding
bisphenol compounds can also be produced using phenols
having a substituent group on the ring, such as cresol and
the like and ketone compounds other than acetone, such as
methyl ethyl ketone and the like, as the raw materials.

One of the important use of polycarbonate resins
produced using bisphenol compounds as the raw material is
for optical use, and products free from coloring and with
excellent hue are particularly required for this use.

Since bisphenol compounds are melted during the production



<Best Mbde for. Carrying Qut the Invention> According to the invention,

di scol orati on when a bi sphenol conpound is exposed to high tenperature can
be reduced by allow ng the bi sphenol compound to contain a pyridine
‘compound. As the pyridine conpound, any of pyridine or a substituted
pyridi ne having a substituent group on a carbon atom of the ring can be
used. As the substituted pyridine, it is desirable to use al kyl or

al kenyl pyri di nes such as 4-vinyl pyridine, 2-vinylpyridine,

4- et hyl pyg i dine, _2;nethyl pyridine, A4-ethul pyridine et hyl pyridi ne

o a-di el | BTERREORATE hEeriRe: dti hereRy 8 FPmEiY dVhEE e

2- mer capt J pdin - |, t l.di_ne :

4- mer capt%#y%‘%%‘”%i ngt,h‘%- @%ﬁ%&%ﬁge?élfp%%bgﬁdl ﬁg, raw materials

3-(2-mer gapjoet ipd ) pubddliiien et ( 3HET CRRLARRDY ) DULbeliNey  so  that

2- ( 3-ner capt opropyl ) pyridi ne, 3(3-nercaptopropyl)pyridine,

4- (3-mer (S PIOPILIRY T | doRBS:  Zid¢- NBEERP! Ok ) P¥£H8588: to high

3- (4- nmer capt obutyl ) pyri di ne, 9-(4-nercaptobutyl)pyridine and the ITke. In
addi ti on, tempedfigansat i on products of the mercapto group of these

mer capt oal kyl pyridines with a ketone conmpound can al so be used. The
pyridi ne conpowad ithecaméthadd for t Aimpricsdmgnokheepaunstabiposyt icdh to a
concentration of from1 ppt to 10 ppmcal cul ated as pyridine. In this case,
"cal cul atkeidspivenyl | dompdundans at msthetenim whibshi Lacedcopydidi,nenakiaised,
its content is calculated by regarding the 3 substituent group as

hydr ogen.adqig, t géyearict @sid t 9ri Sheedkiderl demddad cbat entbistrhgndeli ne
conpound is too large or too small. Lower limt value of the greferred

cont ent . AI°RRRYRA n(IanrAnaArl Brtend bLapHeRBRNCc oNBoumBEH#HE2P0) on 35 10
e SO E h BR a SEpRBEC Mo SLAT P IR,
Dot velgFan o) 308e8P Lnddbed| ToeREtepeb¥arentPha1 8okl Ne )
Phese val ELefLod%) D813a301 0089 |€) aREnGH 1 Ong A Mmaedy ihine A S
compound 44 tdesaPtathyebglt i8f alledPthiedet® CEMUNYLA T SR e -

conpound contai ned in the bisphenol conpound conposition, calcul ated by
converti ngpdMENPYI BOBBY 10060 WHH €hPYIike N@reAkndiiiSi HowdRGdSthd WO oOr
nore pyridine conpounds nay be jointly used. Inclusion of a pyridine
conpound exten®i spifenotheempdundstabni bicty ar Hmpromeiment aneffecenal ofret hod.
For exanple, it can be carried out by a nethod in which a pyridine conpound
i s added hiswphendl spghwnoiindogeopesiitiapsedbythesei ngthodsAdeorstilto this
met hod, the content of pyridine conpound can be controlled easi|ly at a

desi red wi3atigfagtonypyMhfishe shpayen tian ROnERRRLaLRS rigrQ‘H'ést'!%p of

pr oduci ng bi sphengl conmpoungd from a phenol conpound d a ketone
Gompound. = By PRRERAL FOFBAIRTL RPIESL 108 RAVANB! Gl A EbNt ent
of 4 py;'égifigonpound in the product accurately. In this connection, a
met hod i s° Khowfi- " which a sul fonic acid type cation exchange resin
prepared by nodifying a portion of its sulfonic acid groups with a
mer capt oal kyl pyridine is used as a catalyst for form ng a bi sphenol

conpound &y;i LTS NSF s b endveseidesind Wi th a ket one conpound, but
concentration of the pyridine conpound in the bisphenol conpound obtai ned

by this nethod Accgadiidil by ftHe | OWREentien, 1 thdrmalhi stabibeepueE the
anount of nercaptoal kyl pyridine rel eased fromthe catal yst during the
reacti on bspieasshl | gompbuade! yaiimalbe peimphotrednobyt  Gfl lidwa rigor nettle

bi sphenol conpound, and since crystallization is carried out during a

peri od urkbisphérodbi spdrpoting onpourebritaight di nggtas ta plOduppmf rofn tae
reaction sol ution containing the bisphenol conpound, concentration of the
pyri di ne RYwidine ¢compowndropleulated aspyridneed. Qualitative assay of

t he pyridine conpound in the bisphenol conpound conposition is not
particularly limted and can be carried out by those skilled in the art by
sui tably conbi ni ng known net hods. For exanple, after extracting and
concentrating a sanple to be tested as occasi on demands, it can be neasured
by i) a chromatography assay nethod such as a gas chromatography, a liquid
chromat ography or the like, ii) a specjprophotonetry or iii) an LC M5 net hod
Wherein a liquid 5 chromat ogr aphy and a nass spectronetry are conbi ned.
Particularly, when a conpound having thiol group is the object |ike the
case of the invention, a nethod in which it is nade into a derivative by
reacting with a conpound having a fluorescent group, separated by a high
performance |iquid chromatography (HPLC) and then anal yzed by a

M Y



.the value.shown in Table 1, and the m xture was put into a quartz gl ass
cell having an optical path ength of 40 nmand nelted by keeping it at
200C for 30 mnutes in the air using an alum num casting heater. After
‘further keeping at 200C for 6 hours, Yellow Index (Yl value) was neasured
and cal cul ated in accordance with JIS K-7103. In this case, U 3000

manuf actured by Hitachi, Ltd. was used as the spectrophotoneter. The
results are shown in Table 1. In Conparative Exanple 1, purified bisphenol

A with ddi tj | . i tion, the YI value aft
g oo e e E
ceREAIng 't :h ol uti on. $

pr oduce a naster a CIIIlgOf - am noet hanet hr of aqueous s I S mast er

bat ch wag, ;M eeegllo\g]i tg%%guggr AN %Meggghég’%n o Y%’I‘ ekahhde t he

2- am noetha entratio cane ow | ndex (Il

val ue) md%%i;ﬁ? A KAy 8h8d vildpile | at Eaﬂgwnah%&aasnﬁamﬁera as in

t he exanpl es. esults are shown in Table 1. Tabl e 1 YIPyridine
conpound ERALNING| URIREITIE. 14-Ad- NBKéa dihe PYddnbaeld, Priry 3@npl e
24-(2-ne?§gitoethyl)pyridinel ppb3.9Exaﬁ% e 34-(2-né§%aptoeth;f%pyridinel
ppmi. 3EX Py iklidfe VoY | Dy suBiste tuged . Hroi@inat hatring Okxaybstituent

1Conpar ati ve2- am noet hanet hi ol 0. 3 ppn6. 8Exanpl e 2 Wiile the invention has
been desgrdigd om detadrbandatwbmhofeftdreencing o capedid | esedbodhserihe
thereof, it will be apparent to one skilled in the art that various changes
and nodi fesuwetidnstedin pysidide t hatei bs wideminaklkgpartio nyser ordkyd ¥ rit and
scope thereof. This application is based_on Japanese patent application No.
2001- 05388 anylnypidimes yargh 288 dovinylpyrdfince LoMHAMIPHIHGIRR bei ng
her eby incorparated by reference, <|ndustrial plicahility> Wen fhe

bi sphenol“‘é‘tﬁﬁ?ﬁ(}rﬂﬂ’é’cﬁ%’p‘b%i t | ORMAEDY ABYEXEEPPent 4R Y. NSty bt ai ned
by the invention js. used as,a.raw erial..for pal,ycarbonat.e resins, the

bi sphenol® s n t4§ﬂ?“f‘3’fﬁ§{"§¥5fg?’gfi o% e E“eexpgslg‘c?’t o F%i gh

tenperat l{t{eercdaulgtl.ggllp}rrfg#f}.ﬁfﬂeg " Ofifaw cgs 8 2-mexrcaptomethylpyridine,
3-mercaptomethylpyridine, 4-mercaptomethylpyridine, 2-(2-
mercaptoethyl)pyridine, 3-(2-mercaptoethyl)pyridine, 4-(2-
mercaptoethyl)pyridine, 2-(3-mercaptopropyl)pyridine, 3-
(3-mercaptopropyl)pyridine, 4- (3-mercaptopropyl)pyridine,
2~ (4-mercaptobutyl)pyridine, 3-(4-mercaptobutyl)pyridine,
4- (4-mercaptobutyl)pyridine and the like. In addition, 2:1
condensation products of the mercapto group of these
mercaptoalkylpyridines with a ketone compound can also be
used.

The pyridine compound is contained in the bisphenol
compound composition to a concentration of from 1 ppt to
10 ppm calculated as pyridine. In this case, “calculated
as pyridine” means that when a substituted pyridine is

used, its «content is —calculated by regarding the



t he pol ycarbonate resins, so that polycarbonate resins which are free from
coloring and with excellent hue are obtained as a result. Accordingly, the
bi sphenol conpound conposition having excellent thermal stability is
particularly useful as a raw material of polycarbonate resins for optica
use. 9 Clains 1. A bisphenol conmpound conposition having excellent
thermal stability, characterized in that it conprises a pyridine conpound
in an anmount of from1 ppt to 10 ppm cal cul ated as pyridine 2. The

bi sphenol und .co 05|t|on excel |l ent_.t her ity .according
to clai msf%%‘}ﬁ%t t BEPYr iF r‘@’%’éﬂ%%’ﬁmd i g‘ ?ﬁoﬁ?’?@f’b FYaidie. 3.
The bi sphe é)l C rm‘ourpd $OMR9 Lérllgnoga gdgégelclo% %uglgerlrgalt St Eibl | i ty

accor di nget aime o ? V\’lﬁere| n Tt orrpr| Sses a pyridine conpou in an

amount of,1Q. ppt sx%lfme SQLEU CLI S "Epet 3 g&sr@eapwer@”pound
m r

conposi ti onothaw ng excel it er sta |I|ty according to any one of

claims 1dg# p}ﬁ:w‘fx{&'é‘o:hﬁo&ﬂ&pihséﬁeabmébhgh% %%%L&Qﬂl Idonib A of 1

ppm or | ess culated as pyridine. 5. A nethod for inproving thermnal

stabilitygfi@ dﬁp@phﬁ@@é geaaeuaﬂlycmabgst erpigd,i Rppbdt 13 mIW ivlIRRe
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the pyridine compound and bisphenocl compound contained in
the bisphenol compound composition, calculated by

converting the pyridine compound to pyridine.

As occasion demands, two or more pyridine compounds
may be jointly used. Inclusion of a pyridine compound in a
bisphenol compound can be carried out by an optional
method. For example, it can be carried out by a method in
which a pyridine compound is added when a bisphenol
compound is used by melting it. According to this method,
the content of pyridine compound can be controlled easily
at a desired value. Also, a pyridine compound can be added
during the step of producing a bisphenol compound from a
phenol compound and a ketone compound. By this method,

however, it 1is difficult to control the content of
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ine compoun e produ

In this connection, a method is known in which a
sulfonic acid type cation exchange resin prepared by
modifying a portion of its sulfonic acid groups with a
mercaptoalkylpyridine is used as a catalyst for forming a
bisphenol compound by condensing a phenol compound with a
ketone compound, but concentration of the pyridine
compound in the bisphenol compound obtained by this method
is generally far lower than 1 ppt. This is because the
amount of mercaptoalkylpyridine released from the catalyst
during the reaction is generally extremely small per unit
amount of +the formed bisphenocl compound, and since
crystallization is carried out during a period until the
bisphenol compound is obtained as a product from the
reaction solution containing the bisphenol compound,
concentration of the pyridine compound in the product is
further reduced.

Qualitative assay of the pyridine compound in the
bisphenol compound composition is not particularly limited
and can be carried out by those skilled in the art by
suitably combining known methods. For example, after
extracting and concentrating a sample to be tested as
occasion demands, it can be measured by i) a
chromatography assay method such as a gas chromatography,
a liquid chromatography or the like, ii) a

spectrophotometry or iii) an LC-MS method wherein a liquid
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chromatography and a mass spectrometry are combined.
Particularly, when a compound having thiol group is the
object like the case of the invention, a method in which
it is made into a derivative by reacting with a compound
having a fluorescent (group, separated by a high
performance liquid chromatography (HPLC) and then analyzed
by a chemiluminescence method can perform high accuracy

analysis and therefore is desirable.

<Examples>
The following describes the invention further
illustratively based on examples, but the invention is not

restricted by the following examples.

Examples 1 to 4 and Comparative Example 1

50 parts by weight of commercially available
bisphenol A was added to a mixed solution of 100 parts by
weight of water and 45 parts by weight of ethylene glycol
and dissolved therein by heating to 100°C. Thereafter,
this was cooled to 65°C, and the precipitated crystals
were filtered and washed with water to obtain 46 parts by
weight of bisphenol A. On the other hand, a pyridine
compound was added to deionized water to produce a master
batch of an aqueous solution of the pyridine compound.
This master batch was mixed with the purified bisphenocl A

in such a manner that the pyridine compound content became
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the value shown in Table 1, and the mixture was put into a
quartz glass cell having an optical path length of 40 mm
and melted by keeping it at 200°C for 30 minutes in the
air using an aluminum casting heater. After further
keeping at 200°C for 6 hours, Yellow Index (YI value) was
measured and calculated in accordance with JIS K-7103. 1In
this case, U-3000 manufactured by Hitachi, Ltd. was used
as the spectrophotometer. The results are shown in Table 1.

In Comparative Example 1, purified bisphenol A with
no addition (blank) was used. In this connection, the YI
value after melting this bisphenol A by keeping it at

200°C for 30 minutes was 3.2.

Comparative Example 2

2-Aminoethanethiol was added to deionized water to
produce a master batch of 2-aminocethanethiol aqueous
solution. This master batch was mixed with the purified
bisphenocl A in such a manner that the 2-aminoethanethiol
concentration became 0.3 ppm, and Yellow Index (YI wvalue)
was measured and calculated after heating in the same
manner as in the examples. The results are shown in Table

1.
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Table 1
 as ¥YI
Pyridine compound Content
value
Example 1 4- (2-mercaptoethyl)pyridine 10 ppt 4.3
Example 2 4- (2-mercaptoethyl)pyridine 1 ppb 3.9
Example 3 4- (2-mercaptoethyl)pyridine 1 ppm 4.3
Example 4 4-vinylpyridine 1 ppm 4.6
Comparative 5.0
Example 1 )
Comparative ) .
2-aminoethanethiol 0.3 ppm 6.8
Example 2

While the invention has been described in detail
and with reference to specific embodiments thereof, it
will be apparent to one skilled in the art that various
changes and modifications can be made therein without
departing from the spirit and scope thereof.

This application is based on Japanese patent
application No. 2001-053853 filed on February 28, 2001,
the entire contents thereof being hereby incorporated by

reference.

<Industrial Applicability>

When the bisphenol compound composition having
excellent thermal stability obtained by the invention is
used as a raw material for polycarbonate resins, the
bisphenol compound does not suffer discoloration when

exposed to a high temperature during production process of
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the polycarbonate resins, so that polycarbonate resins
which are free from coloring and with excellent hue are
obtained as a result. Accordingly, the bisphenol compound
composition having excellent thermal stability is
particularly useful as a raw material of polycarbonate

resins for optical use.
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pyridine compound in an amount of from 1 ppt to 10 ppm
calculated as pyridine.

2, The bisphenol compound composition having
excellent thermal stability according to claim 1, wherein
the pyridine compound is a mercaptoalkylpyridine.

3. The bisphenol compound composition having
excellent thermal stability according to claim 1 or 2,
wherein it comprises a pyridine compound in an amount of
10 ppt or more calculated as pyridine.

4. The bisphenol compound composition  having
excellent thermal stability according to any one of claims
1 to 3, wherein it comprises a pyridine compound in an
amount of 1 ppm or less calculated as pyridine.

5. A method for improving thermal stability of a
bisphenol compound, characterized in that a pyridine

compound is added to the bisphenol compound to a

concentration of from 1 ppt to 10 ppm.
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